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Functional Evaluation for Planning
Exercise Programs in Patients with
Chronic Diseases

Chronic diseases such as chronic obstructive pulmonary
disease (COPD), chronic kidney disease, stroke, chronic pain,
usually lead to impaired muscle strength and endurance,
and affect movement functions. Therefore it is a role of
physiatrists to perform functional evaluation so that appro-
priate rehabilitation programs could be planned.

In this issue, there are seven interesting original articles.
Two studies used a 6-minute walk test (6MWT) and a 6-min-
ute walk distance (6MWD) to evaluate cardiac and pulmo-
nary functions: one used it to detect cardiac arrhythmia, an
indicator to terminate phase Il cardiac rehabilitation pro-
gram and the other used it to detect risk of COPD exacer-
bation. The 6BMWT is a practical evaluation that physiatrists
could perform to evaluate patients’ functions or fitness.

To restore muscle and movement functions, one needs
exercise. High resistance and low repetition for strengthen-
ing muscle whereas low resistance and high repetition for
improving muscle endurance. Weights and exercise equip-
ment are commonly used for exercise trainings. However,
these equipment may not be available and suitable for
elderly. In this issue, one study introduced using a simple
Thai-style braided rubber rope for a home-based exercise.
It showed some improvement in muscle strength and quality
of life of patients on continuous ambulatory peritoneal
dialysis. However, patient’s adherence to exercise is one of
key success factors.

Another study in this issue is about poststroke depres-
sion which is prevalent during the first two years after stroke.
Depression, if not well treated, affects motivation. Being a
physiatrist, one should be aware of depression as it is a
barrier to achieve optimal rehabilitation outcomes. There-
fore one should be able to early detect depression which is
rather common among those with chronic diseases seen in
medical rehabilitation practice.

Apichana Kovindha, MD, FRCPhysiatrT
Editor



Original Article

The Effect of Paretic Side Quadriceps Resistive Exercise on
Weight-Bearing Asymmetry in Standing Position and Lean Muscle Mass of
Subacute Stroke Patients

Yenny SEl, Arisanti F and Prabowo T

Physical Medicine and Rehabilitation Departement, Faculty of Medicine, Padjajaran University,

Hasan Sadikin General Hospital, Bandung, Indonesia

ABSTRACT

Objectives: To evaluate the efficacy of paretic side quadriceps resis-
tive exercise on weight-bearing asymmetry and lean muscle mass of
stroke patients.

Study design: Experimental clinical study.

Setting: Physical Medicine and Rehabilitation Department, Faculty of
Medicine, Hasan Sadikin Hospital, Bandung.

Subjects: Patients with subacute stroke (2 weeks-6 months after the
first stroke), aged 45-59 years old.

Methods: All subjects were given paretic side quadriceps resistive
exercise with the intensity of 40% 1 RM, 25 repetitions per set, 3 sets
per time, 3 times a week, for 8 weeks. Lean muscle mass and weight-
bearing asymmetry were evaluated pre- and post- intervention .
Results: Twelve patients (8 males and 4 females) with mean age of
55.5 (SD 5.1) years were recruited. Lean muscle mass assessed with
bioelectrical impedance analysis was 9.09 (SD 2.81) in pre- and 8.87
(2.73) in post- intervention whereas weight-bearing asymmetry was
9.52 (SD 5.63) in pre- and 5.98 (SD 5.445) in post- intervention. When
comparing pre- and post- intervention outcomes, there was a significant
difference in weight-bearing asymmetry (p = 0.034) but lean muscle
mass did not significantly change (p = 0.146).

Conclusion: Quadriceps resistive exercise of paretic side was not
effective in increasing lean muscle mass but it reduced weight-bearing
asymmetry of subacute stroke patients. Therefore, a unilateral resistive
exercise of a paretic side may be an effective intervention for stroke re-
habilitation during subacute phase to improve weight-bearing symmetry.

Keywords: stroke, quadriceps resistive exercise, lean muscle mass,
weight bearing asymmetry

ASEAN J Rehabil Med 2019; 29(3): 77-80.

Introduction

Incidence of stroke increases globally but the mortality
rates decrease, this changes it from a leading cause of deaths
to a major cause of chronic disabilities™® as it is commonly
associated with specific neurological disorders including muscle
weakness. Muscle weakness is a main factor of immobilization

that leads to a sedentary behavior and finally contributes to a
decrease in quality of live (QoL).* Pathophysiological conse-
quences found in paretic skeletal muscles are muscle atrophy,
protein degradation, muscle fiber shifting from a slow-twitch
(type I) fiber to a fast-twitch (type Il) fiber, and increasing of intra-
muscular fat due to replacement of muscle tissue by fat.®®
These make stroke patients suffer a significant decrease in
lean muscle mass in the paretic limb. However, the increase
in intramuscular fat was found in both sides, 9% in the paretic
side and 6% in the non paretic side.” A decrease in lean
muscle mass usually increases muscle weakness in the paretic
limb causing more inactivity, atrophy, and motoric dysfunctions
which aggravate decreased in lean muscle mass (LMM).7®

Weight-bearing asymmetry (WBA) is frequently found in
stroke patients. It occurs due to postural instability and balance
disorder, and causes gait abnormality and ambulation limita-
tion. An assessment of WBA can be performed in a standing
position which requires quadriceps muscle strength. Quadri-
ceps muscle maintains stability while standing and walking,
and supports a normal postural line of knee joints. It is recom-
mended for stroke patients to perform a quadriceps resistive
exercise in order to improve several functions.®'%

A resistive exercise effectively improves poststroke functional
performances including walking, climbing stairs, balancing,
cardio respiration fitness and functional capacity in the musculo-
skeletal and cardiovascular system and shifting type 2 fibers
to type 1.(") Muscles adapt to resistive exercise by increasing
their oxidative and metabolic capacities, which allow a better
delivery and use of oxygen." Using low levels of resistance inan
exercise program minimizes adverse forces on joints, produces
less irritation to soft tissues, and is more comfortable than
heavy resistance training." Therefore, this study aimed to
evaluate an effect of paretic side quadriceps resistive exercise
on weight bearing asymmetry and lean muscle mass in post-
stroke patients.

Methods

An experimental study was conducted to compare pre- and
post- intervention outcomes. The subjects were subacute-
phase stroke patients who visited the Department of Physi-
cal Medicine and Rehabilitation Clinic and the Department
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of Neurology Clinic at Dr. Hasan Sadikin General Hospital,
Bandung. A consecutive sampling and a simple paired catego-
rical analytic numeric design were used with a confidence
interval (Cl) 95% and a power test 90%. Twelve samples were
obtained from a samples calculation.(™?

Inclusion criteria were hemiparesis, in subacute phase (2
weeks-6 months after the first stroke), age 45-59 years old, able
to standing with a minimal support, knees with a full extention
and flexion range of movement, able to perform a quadriceps
resistive exercise, able to grasp, Modified Asworth Scale (MAS)
graded 1 in the lower extremity, no sensory impairments, able
to follow verbal instructions, and willing to participate in the
study. Exclusion criteria were uncontrolled hypertension and
diabetes mellitus, cardio-embolic, vertebrobasilar and cerebellum
strokes, and musculoskeletal disorders of the lower extremities.
Dropout criteria were having an acute injury and not attending
twice in a row during the intervention.

Patients’s data were obtained from the medical records
of Dr. Hasan Sadikin General Hospital, Bandung and sorted
based on the criteria of age and sex, history of illness and
physical examination. Those who met the inclusion criteria were
given information related to the study and signed an informed
consent after agreement. They were informed that they had the
right to quit the study anytime and were subjected to confiden-
tiality.

Lean muscle mass was assessed by using an electrical con-
duction measurement (Bio Impedance Analysis Tanita type BC
601). This device is a valid method for assessment of body
composition and an alternative to more invasive and expensive
methods like dual-energy x-ray, computerized tomography and
magnetic resonance imaging. BIA could measure lean muscle
mass of the whole body or segmental."® The subjects stood on
the device with barefoot and held it at a waist level. Weight-
bearing asymmetry was assessed in a static anatomical posi-
tion with head upright and shoulder level on two digital weight
scales. Each foot was on one of the scale and placed with its
longitudinal axis pointing outward 15 degrees. The weight-
bearing asymmetry values were the differences between the
two scales.

Before the intervention started, a 1-RM (repetition maximum)
was assessed with the Holten Method. Every 2 week, 1-RM was
re-assessed.™® Then, each subject was conducted to do an
isotonic resistive quadriceps exercise by sitting on an NK table
with the trunk and non-paretic lower extremity stabilized by a
strap; a paretic lower extremity was given resistance on the
dorsal aspect of the leg (tibia) with an intensity of 40% of 1
RM, did 3 sets of 25 repetitions exercise with 2 minutes of rest
period between each set; and did 3 times a week for 8 weeks.

Table 1. The Subjects’ characteristics

Variables N=12

Paretic’

Right 4(33.3)

Left 8 (66.7)

Weight (kg)?3# 64.2 (14.2) ,62.8, 35.5-86.6
Age (years)?3# 55.5 (5.1), 58.5, 45.0-59.0
1-RM 9.15(5.27), 6.94, 1.4-17

"Number (%), *mean (SD), *median, ‘range

Formerly J Thai Rehabil Med

The LMM of the paretic lower extremity and the WBA were
assessed pre- and post- intervension; and data were analyzed
by using SPSS program 21.0 for Windows version. Numerical
data such as age and weight were reported as mean, standard
deviation (SD), median, and range. Categorical data were
reported as number, frequency and percentage.

The Shapiro-Wilk test was used to gain a normality analysis
of the numerical data. The paired t-test (normal distributed
data) or the Wilcoxon test (non-normal distributed data) was
used to signify the mean or the median values from the pre-
and the post- intervention assessments. The statistical analysis
for the categorical data was the Chi square test or the Fisher
Exact test for table 2 x 2. The McNemar’s test was used to
compare and analyze the categorical variables of the pre- and
the post-intervention.™® A p < 0.05 was determined as statisti-
cally significant.

The study was conducted at the Department of Physical
Medicine and Rehabilitation, Faculty of Medicine, Universitas
Padjadjaran-Dr. Hasan Sadikin General Hospital, Bandung,
Indonesia in the period of Agustus 2017 until January 2018
after approval by the Ethical Comittee was issued.(LB.04.01/
AO05/EC/116/IV/2017)

Results

There were 12 subacute phase stroke patients, 8 males
and 4 females, with mean age of 55.5 years old. The subjects’
characteristics are presented in Table 1. And, Table 2 shows
the comparisons between the pre- and the post- intervention
of lean muscle mass and weight-bearing asymmetry. There
was no significant difference of lean muscle mass in the paretic
lower extremity between the pre- and the post- intervention
[9.09 (SD 2.81) vs 8.87 (SD 2.73), paired t-test, p = 0.146]. The
mean pre- intervention WBA was 9.52 (SD 5.63) and the post-
intervention was 5.98 (SD 5.45); however, the data were not
normally distributed, and the difference between the pre- and
the post- intervention data was analyzed with the Wilcoxon test
and showed statistically significant (p = 0.034).

Discussion

This study demonstrated that the protocol of resistive
quadriceps exercise on an NK table with an intensity of 40%
1-RM, 3 sets of 25 repetition per days, and 3 days per week
for 8 weeks, could improve weight-bearing asymmetry but not
change lean muscle mass of subacute stroke patients.

The improvement of weight-bearing asymmetry was proved
with less difference in weight-bearing on both scales after com-
pletion of the intervention. This might be due to neurological
recovery of the lower extremity induced by this 8-week quadriceps

Table 2. Comparisons of weight-bearing asymmetry and lean muscle
mass between pre- and post- intervention

) Pre- intervention  Post- intervention
Variable p-value
(n=12) (n=12)

Weight-bearing ~ 9.52 (5.63), 6.70  5.98 (5.45),440  0,034*

asymmetry?
Lean Muscle Mass' 9.09 (2.81) 8.87 (2.73) 0,146*

'Mean (SD), 2median,
“Statistical significance, # Paired test, *Wilcoxon test
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resistive exercise with 40% of 1-RM. Decrease in weight-
bearing asymmetry without increased muscle mass might be
influenced by neural adaptation of exercise such as increasing
of recruitment and firing motor unit, improvement of motor
unit synchronization, good coordination of motor unit to make
movement.(® We could not conclude that less weight-bearing
asymmetry was due to improvement of standing balance and/
or stronger quadriceps muscle as muscle power/strength post-
intervention was not recorded. However, muscle strength im-
provement is commonly associated with increasing muscle
mass.” A previous study elucidated improvement of lower
extremity muscle strength particularly in quadriceps muscles
associated with functional performances such as change of
emphasizing weight while performing sit to stand."

A study of Ryan et al. (2011) showed the effectiveness of a
12 week progressive resistive protocol to strengthen the mus-
cles of both lower extremities of individuals with chronic stroke
(> 6 months after onset ) on muscle hypertrophy of the thigh
muscles.® We then hypothesized that our resistive exercise
protocol might be effective on lean muscle mass (of the paretic
extremity). However, our protocol was not a progressive resis-
tive exercise like the protocol of Ryan et al. Moreover, skeletal
muscle mass could be increased by performing high intensity
resistance exercise (75-85% 1 RM) for healthy individuals‘'®
but our protocol used 40% 1-RM. Such low intensity might
improve only endurance, not strength of local muscles but it
was considered safe for stroke patients with muscle weak-
ness. Nutrition is another factor influencing muscle mass and
low nutrition can decrease muscle mass.("® During the 8-week
intervention, we did not control or record nutrition and insuf-
ficient nutrition might cause less lean muscle mass. However,
we did prevent bias of aging by excluding subjects older than
60 years old.

In addition, we dicided to use a Bioelectric Impedance
Analysis (BIA) device which was available to predict lean mass
but not a gold standard of measurement of lean muscle mass
like CT scan or MRI.® Recently there was a study proposed
new BIA equations for accurate estimation of appendicular lean
mass in elder individuals.®"

This study had several limitations. Subject's comorbili-
ties, body weight, nutritional status, Brunstrom motor recovery
stage, muscle power/strength of quadriceps, and functional
performance before and after intervention were not assessed
or recorded. These might influence the results of the study. In
addition, to confirm that this protocol really decrease weight-
bearing asymmetry, a randomized controlled trial with adequate
data collection should be done.

In conclusion, an 8 —week quadriceps resistive ex]ercise
protocol, 3 sets of 25 repetitions of 40% 1-RM resistance per
times, 3 times per week, was effective in reducing weight-
bearing asymmetry but not increasing lean muscle mass of the
paretic extremity of stroke patients in subacute phase.
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Original Article

Effects of Home-based Exercise Program Using Thai-style Braided Rubber
Rope on Blood Pressure, Muscle Strength and Quality of Life in Patients
on Continuous Ambulatory Peritoneal Dialysis

Aramrussameekul W' and Changsirikunchai S°

‘Department of Physical Medicine and Rehabilitation, “Department of Internal Medicine,

Faculty of Medicine, Srinakharinwirot University, Bangkok

ABSTRACT

Objectives: A purpose of this study was to investigate effects of
home-based exercise program using a Thai-style braided rubber rope
on blood pressure (BP), muscle strength and quality of life of (QOL) in
patients on continuous ambulatory peritoneal dialysis (CAPD).

Study design: A pretest-posttest design.

Setting: Department of Physical Medicine and Rehabilitation, Faculty
of Medicine, Srinakharinwirot University.

Subjects: Thirty patients on CAPD.

Methods: After training and receiving a Thai-style braided rubber
rope together with a brochure and an instructional rubber rope exercise
video, all participants were asked to perform home-based exercise 3
times per week for 12 weeks. BP, hand compression and leg and back
muscle force were assessed, and SF-36 health survey questionnaire
was completed prior to the study as baseline and during follow-up visits
at the end of 4" 8" and 12" week of exercise. The baseline and the
follow-up data were compared and analyzed with one-way ANOVA.
Results: There were 6 males and 14 females. Mean age was 51.6
years (SD 11.8) and mean duration of CAPD was 21.5 months (SD
19.1). When comparing data between the baseline and at the end of
the 4th week, systolic and diastolic BP declined significantly (p < 0.05);
hand, leg and back muscle strength increased; and the SF-36 scores of
social functioning, bodily pain, emotional role functioning, and vitality,
and the total score, increased significantly (p = 0.030, p = 0.009, p =
0.001, p =0.000, p = 0.003, respectively).

Conclusion: After 4 weeks of home-based exercise with a Thai-
style braided rubber rope, patients on CAPD had a decline in blood
pressure, an increase in muscle strength, and a better quality of life
especially vitality and emotion function

Keywords: home-based exercise, blood pressure, muscle strength,
quality of life, continuous ambulatory peritoneal dialysis
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Introduction

In Thailand during the year 2008-2011, there were 12,753
cases with the end stage of renal disease (ESRD) who were on

continuous ambulatory peritoneal dialysis (CAPD).(" These pa-
tients offen suffer from muscle wasting and excessive fatigue,®
poor physical strength, malnutrition, and lack of energy.® Inac-
tivity is regarded as a major factor leading to impaired physi-
cal condition, reduced physical capacity and muscle wasting.®
They also have poor quality of life (QOL) which is related with
being female, older, less educated and divorced/widowed.®

A systemic review showed meta-analytic evidence that
resistance exercise could improve QOL in older adults® and
body functions of those with chronic kidney disease (CKD).®
However, their skeletal muscle functions and structures are
abnormal as a result of impaired protein synthesis and increased
protein degradation.?” Therefore, to benefit these patients, exercise
programs should be tailored to their limitations.® Low volume
of exercise seems sufficient and is recommended for those with
poor physical fitness."”

According to our observation, many patients could not
remember and/or follow steps of exercises due to ageing and
lack of interest. However, when exercising with a simple and
inexpensive equipment, older adults could exercise regularly
(2-3 days per week). These exercises could build not only muscle
strength and mass but also preserve independence and vitality.®
Recently in Thailand, instead of using a commercial resistive/
elastic exercise band, a Thai-style braided rubber rope has
been introduced for strengthening or resistance exercise in
elderly,® but there has been no evidence of its benefits and
safe for patients on CAPD. We therefore investigated whether
performing a home-based exercise program with this simple
Thai-style braided rubber rope was practical for patients with
ESRD and on CAPD, and had effects on blood pressure (BP),
muscle strength and quality of life (QOL).

Methods

Participants

Patients visiting the kidney disease clinic at the HRH Princess
Maha Chakri Sirindhorn Medical Center were invited to the
study. Inclusion criteria were ESRD, on CAPD for at least 3
months, being able to follow the exercise program and to read
and understand Thai, having good standing balance, and having
a family member who could facilitate the patients to perform the
exercise program at home. If patients had any contraindication
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to exercise or did not provide an informed consent, they were
excluded.

Materials

A Thai-style braided rubber rope (Figure 1) was provided
to each patient. It was made of 45 loops of household rubber
bands simply braided together by hands, and each loop
consisted of six large size rubber bands, except the middle part
of the rope that each loop consisted of 8-9 rubber bands.(® At
the beginning and at the end of the middle part, some rubber
bands were inserted so that during exercise they were used to
fix the resistive rubber rope with stationary objects or to body
parts such as a big toe. One short piece of plastic (PVC) pipe
with a diameter of 1 cm as a handle was attached to each end
of the rubber rope.(?

A mixed media of a 10 exercises program was given to the
patients. It consisted of a brochure and a video tape showing
how to exercise with the braided rubber rope.

A digital hand dynamometer (Grip-D T.K.K 5401) for hand
compression force and a digital leg dynamometer (Back-D
T.K.K 5402) for leg and back stretching force were used to
measure muscle strength of both hands and leg and back.

A digital sphygmomanometer (Omron HEM-8712) for BP
measurement

Short Form 36 Health Survey (SF-36) (Thai version) ques-
tionnaire for assessing quality of life.(")

Steps of the study

This research project (SWUEC/EX number 17/2012) was
conducted after receiving an approved by the Human Research
Ethics Committee at the Faculty of Medicine, Srinakharinwirot
University.

One of the researchers explained the purpose of the study
and unwanted events that might occur to the patients who
fulfilled the screening criteria. After signing a written consent,
personal information such as gender, age, and medical condi-
tions such as duration of CAPD were recorded.

After taking a rest for 15 minutes, BP was measured three
times in sitting position. Hand compression force was measured
three times in a standing position with fully extended elbow at
the side of the body. Leg and back stretching force was also
measured three times in a standing position." All measured
data were averaged for further data analysis. In addition, each
patient was asked to complete the SF-36 (Thai version) ques-
tionnaire for assessing QOL.

The patients as well as their family members/caregivers,
were asked to read the brochure, watched the video of 10
different types of exercise with the braided rubber rope (Figure
2). Thereafter, they were asked to perform the exercises at least
3 times per week at home if possible. Their family members/
caregivers were asked to facilitate and guide the patients to
exercise. During the study period, a research assistant contacted
the patients weekly to check their exercise frequency, unwanted
events relating with exercises such as falls, and remind them to
attend the clinic for follow-up.

All measurements were repeated at the end of the 4", the
8" and the 12" week after training.

Statistical analysis

Data were described as number, percentage, mean and
standard deviation (SD). One-way ANOVA was used for com-
paring between the baseline and each follow-up data.

Figure 1. AThai-style braided rubber rope: left — the whole length of the rubber rope consisting of braided rubber bands loops,
middle - big toes were inserted into the extended rubber bands for anchoring the rubber rope during exercise, and right — a handle at the end of the rope

Figlure 2. Three examples of the home-based exercise program with the Thai-style braided rubber rope
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Results

There were 30 patients (16 males and 14 females) with age
between 23-69 years old (mean 51.6, SD 11.8). The duration
of CAPD ranged between 3-72 months (mean 21.5, SD 19.1).
When compared with the baseline BP (Table 1), systolic BP
significantly decreased at the 4" and the 8" week whereas
diastolic BP significantly decreased at the 4" week after exercise.

Table 2 shows comparison of the right-hand compressing
force, the left-hand compressing force and the legs and back
stretching force between baseline and the 4", the 8™ and the
12 week after exercise. The results show increases in force
measured but such increases were not statistically significant.

When compared with the baseline scores of SF-36 (Table
3), the scores of overall dimensions, the role-emotional and
the vitality increased with statistical significance at every
follow-up visit. The bodily pain score increased at the end of the
4" and the 12" week of exercise, the social functioning score
increased significantly only at the end of the 4" week whereas
the scores of the physical functioning, the general health,
the mental health and the health transition increased but not
reached statistical significance.

Average exercise frequency was 2.6 (SD 0.85) times per
week. A reason of not being able to perform the exercises as
requested was fatigue after dialysis. There was no reported
unwanted event during the study.

Discussion

The results of this study showed that the home-based
exercise program using the Thai-style braided rubber rope had
positive effects on BP, muscle strength and QOL of patients
on CAPD. Both systolic and diastolic BP declined whereas the
hand compression, the leg and back stretching force and the
SF-36 scores increased from baseline at every follow-up visits.

According to a review, more than 80% of patients on dialy-
sis had hypertension.(™ At baseline of this study, the recruited
patients had hypertension with average systolic BP above 160
mm Hg. After commencing the home-based exercise program
with the Thai-style braided rubber rope, a decline of both sys-
tolic and diastolic BP was found at the first follow-up visit, at
the end of 4" week, and a significant decline was in systolic BP.
Thereafter the BP maintained throughout the study. However,
one may question whether this home-based exercise program

Table 1. Comparison of systolic and diastolic blood pressure (BP) of all patients at baseline, at the end of the 4", the 8", and the

12" week of exercise
Baseline 4" week 8" week 12" week
Systolic BP (mmHg) 162.6 (22.4) 146.2 (20.2) 147.6 (17.2)* 148.2 (20.0)
Diastolic BP (mmHg) 94.2 (13.3) 85.4 (12.3)* 87.7(7.9) 87.9 (11.1)

Mean (SD), Using one-way ANOVA to compare data between baseline and at each follow-up

" Statistical significance at p <0.05

Table 2. Comparison of the compression and the stretching force between baseline and at the end of the 4™, the 8", and 12" week

of exercise
Baseline 4™ week 8" week 12" week
Right hand compression force (kg) 216 (8.5) 23.9(9.2) 252 (9.4) 25.1(9.6)
Left hand compression force (kg) 20.7 (7.6) 23.9(8.5) 23.9(8.7) 239 (8.7)
Leg and back stretching force (kg) 57.5 (35.5) 65.7 (33.3) 67.3 (34.8) 67.9 (35.9)

Mean (SD), Using one-way ANOVA to compare data between baseline and at each follow-up

" Statistical significance at p <0.05

Table 3. Comparison of SF-36 scores in various dimensions between baseline and at the end of the 4", the 8", and the 12" week

of exercise

Baseline 4™ week 8" week 12 week
Physical component summary
- Physical functioning 83.1(13.2) 89.6 (9.7) 88.3(9.3) 87.0(10.2)
- Role-physical 73.8 (22.6) 85.0 (19.5 81.3(20.7) 77.1(21.6)
- Bodily pain 742 (17.9) 86.4 (12.8) 84.9 (13.8) 85.1(16.6)
- General health 63.8 (14.9) 71.2 (15.6) 68.8 (16.1) 69.5 (16.7)
Mental component summary
- Vitality 60.9 (16.3) 75.4 (16.8) 75.6 (15.1) 74.3 (16.5)
- Social functioning 83.3(19.2) 94.0 (11.9)* 92.7 (13.1) 90.3 (14.0
- Role-emotional 70.0 (24.1) 84.4 (20.0y* 88.3 (17.0)* 83.9 (16.7)
- Mental health 75.9 (19.9) 88.2 (15.9) 86.7 (15.2) 85.9 (13.7)
Health transition 68.7 (31.8) 86.0 (25.3) 83.3(27.3) 79.3 (27.5)
Overall 72.4 (12.6) 83.3 (9.1) 82.1 (9.9)t 80.9 (10.2)

Mean (SD), Using one-way ANOVA to compare data between baseline and at each follow-up

Statistical significance with *p <0.05, * p <0.01, T p <0.000
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with a frequency of exercise less than 3 times per week could
really decrease BP as in this study BP was measured during
follow-up visits at the clinic, not 1-week average predialysis mea-
surement or ambulatory BP measurement as recommended.

Regarding the muscle strength, this study measured the
hand compression force and the leg and back stretching force
to reflect muscle strength. The increase in hand compression
force and leg and back stretching force in this study was
consistent with of other studies showing increasing thigh
muscle strength after exercising with an elastic band in elderly
individuals.®'21419 However, the increases did not reach statis-
tical significance. This might be due to fatigue after dialysis
causing inability to perform exercises 3 times per week as
recommended. However, there was no report of unwanted
event during the study period. This means that this home-
based exercise with the Thai braided rubber rope is safe for
these patients on CAPD who have poor physical fitness but
the infusion of dialysis fluid into the peritoneal cavity does not
affect physical work capacity.‘®

Besides the positive effects on BP and muscle strength,
this resistance exercise with the Thai-style braided rubber rope
showed positive effect on QOL. The SF-36 scores increased
significantly especially in vitality, role-emotional and bodily pain
after 4 weeks of exercise. These increases reflected better
QOL which was consistent with the study of Lo et al. reporting
a better QOL after entering an exercise program in those on
peritoneal dialysis."

Limitations of this study were a small population and a
pretest-posttest design, no control group. In the future a larger
population with a control group and blinded assessor, and using
home BP recording or interdialytic ambulatory BP recording,
should be conducted to confirm its benefits of this long-term
home-based exercise with a Thai-style braided rubber rope in
patients with CAPD.

Conclusively, a long-term (12 weeks) home-based exercise
program using a Thai-style braided rubber rope was safe for
patients on CAPD and had positive effects on blood pressure,
muscle strength and quality of life especially in the mental
components.
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Prevalence and Potential Associated Factors of Poststroke Depression
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ABSTRACT

Objectives: To study the prevalence and potential associated factors
of poststroke depression (PSD).

Study design: Cross-sectional study.

Setting: Department of Rehabilitation Medicine, Faculty of Medicine
Siriraj Hospital, Bangkok, Thailand.

Subjects: First ever stroke patients age > 45 years old with duration
of stroke from 2 weeks to 2 years.

Methods: The included patients were assessed with the Barthel Index
(Bl) and the Modified Rankin Scale for Neurologic Disability (MRS). A
psychiatric interview according to the diagnostic and statistical manual
of mental disorders classification, fifth edition (DSM-5TM) criteria was
performed by a psychiatrist. Prevalence was described and potential
associated factors of PSD were analyzed with multivariate forward step-
wise logistic regression.

Results: Of 115 patients, there were 63 males (54.8%). Mean age
was 64 (SD 10) years old. Median duration of stroke was 59 days. The
prevalence of PSD was 20%, 8 of them (6.9%) were diagnosed with
major depressive disorder and 15 of them (13.1%) had other depressive
disorder. The univariate analysis revealed those with PSD were more
disabled according to the MRS (p = 0.04) and had more dependent
grooming according to the Bl (p = 0.003). With multivariate analysis,only
grooming was associated with PSD (odd ratio 4.9; 95%CI 1.6-14.8).
Conclusion: The prevalence of poststroke depression within the first
2 years of those with the first stroke and aged 45 years or older was 20%.
Dependence in grooming was the only factor significantly associated with
poststroke depression.

Keywords: depression, disability, prevalence, stroke

ASEAN J Rehabil Med. 2019; 29(3): 85-89.

Introduction

Poststroke depression (PSD) is a common clinical conse-
quence of stroke. It is ranked the most frequent mental disorder
after stroke, and associated with poor functional and social
outcomes, reduced quality of life, cognitive impairment, and

increased mortality.” Hackett and Pickles reported the pooled
frequency of depression at any time up to five years poststroke
was 31%.2) However, a review of prospective longitudinal
research showed that there was a biphasic pattern in poststroke
depression rates with a rise of depressive symptoms in the
first 6 months, a slight drop around 12 months, and another rise
within the second year after stroke.®

Regarding the diagnosis of PSD, many studies defined
PSD based on different cut-off scores on depression rating
scales.? These scales provide information about frequency and
severity of depressive symptoms, but their uses as a diagnostic
instrument has rarely been validated. On the other hand, it has
been clearly established that the existence of depression should
be ascertained based on a structured mental state examination
and should meet established diagnostic criteria for a specific
depressive disorder.® The prevalence of PSD was studied in
our department in 1997, the reported prevalence was 38%.® All
patients were recruited regardless of the duration of stroke. The
prevalence seems remarkable in the first two years.Currently,
there has been no standard screening tool recommended for
diagnosis of PSD. However, the DSM-V (the diagnostic and
statistical manual of mental disorders classification, fifth edition
(DSM-5TM) has been considered as a good standard as the
diagnosis is made by a psychiatrist.®

According to our previous study of 50 stroke patients with
different durations of stroke and aged 20-89 years old in 1997,
the prevalence of PSD diagnosed with the CES-D (the center for
epidemiologic studies-depression scale) was 38%.® Therefore,
in this study we aimed to determine the prevalence of PSD in
a more specific group of patients with the first time stroke and
within the first two years of stroke, and diagnosed with a psychia-
tric interview based on the DSM-5TM. In addition, associated
factors of PSD were also explored. This would enable us to
realize a magnitude of this emotional problem and consequently
develop a proper rehabilitation management program.

Methods

The stroke patients attending either inpatient or outpatient
services from November 2017 to December 2018 were consecu-
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tively recruited. As stroke in people under 45 years of age is
less frequent than in older populations but has a major impact
on the individual and society and this might influence the
associated factors of PSD." Therefore, the inclusion criteria
were age > 45 years old, having first time diagnosis of either
ischemic or hemorrhagic stroke, having stable medical and
neurological conditions, a duration of stroke from 2 weeks to
2 years, and being able to communicate and understand Thai
language. The exclusion criteria were cognitive impairment
measured by the Thai Mental State Examination (TMSE) < 24,®
and having a previous diagnosis as dementia, a psychiatric
disorder, and other neurological diseases.

The outcome measures were the DSM-5TM criteria for
depressive disorders diagnosed by a psychiatrist.® An indi-
vidual interview was performed by a psychiatrist. The major
depressive episode could occur in the following conditions;
major depressive disorder (MDD), depressive disorder due to
another medical condition with MDD, and MDD episode in bipolar
disorder. The Barthel index (BI) was used to assess ten func-
tional activities of daily living (ADL), and each function is usually
classified as dependent and independent. Summed score ranges
from 0-20 and can be divided into different levels of disability.
(19 According to Wade and Hewer, a score 0-4 is counted as
very severely disabled, score 5-9 as severely disabled, score
10-14 as moderately disabled, score 15-19 as mildly disabled,
and independent scored 20.'"" The Modified Rankin Scale for
Neurologic disability (MRS) is a clinician-reported measure of
global disability and has been widely applied for evaluating
recovery from stroke.(>*¥ It is an ordinal scale with seven cate-
gories ranging from zero (no symptoms) to six (death). The MRS
assesses ability to ambulate and complete ADL from no limitations
(0) o fatal stroke (6); MRS > 3 is defined as poor outcome.™?

After receiving the institute research board (IRB) approval,
the recruitment process began according to the inclusion and
exclusion criteria. The Thai Mental State Examination (TMSE)
was administered to screen for cognitive impairment. Each
patient was assessed with the Bl and the MRC. A case record
form of demographic data, the Bl score, and the MRS scale,
was completed. Then a psychiatrist interviewed each patientin a
private area and gave diagnosis according to the DSM-5 criteria.
For stroke patients in the inpatient rehabilitation service, the
interview was usually performed within 72 hours of admission.

Statistical analysis

Demographic data, the MRS, and the Bl score were analyzed
with descriptive statistics. The quantitative variables such as
age were analyzed with independent samples T test. The quali-
tative variables such as gender, education levels, risk factors,
pathology of stroke, duration of stroke, side of weakness, levels
of disability according to the Bl score and the MRS scale were
analyzed by Chi-square or Fisher’s Exact test. The univariate
analysis was performed to determine statistically significant
difference of demographic characteristics, and the Bl score
between the normal and the depression groups. Then, associated
factors of PSD were analyzed by the forward stepwise logistic
regression. All analyses were significant at p value less than
0.05.

Formerly J Thai Rehabil Med

Results

There were 190 stroke patients during the study period.
Seventy-five of them were excluded because 21 had a recurrent
stroke, 17 had cognitive impairment, 17 had aphasia, 10 were
younger than 45 years old, and 10 had the duration of stroke
longer than 2 years. Of 115 stroke patients, there were 63 males
(54.8%) and 52 females (45.2%), with mean age of 64 (SD 10)
years old (min 45, max 88) enrolled to the study. The majority
of them graduated primary school followed by secondary school
and high school respectively. Comorbid diagnoses found in
descending order were hypertension, dyslipidemia, diabetes
mellitus, and heart disease. The median duration of stroke was
59 days. Most of them (81.7%) suffered from ischemic stroke.
Left side weakness was dominant (61%). Most of the patients
(65.2%) were recruited from inpatient rehabilitation. The mean
Bl score was 12.8 (SD 5.2) and the median MRS was 4.0 (IQR
25,75: 3,4).

The prevalence of PSD during the first two years was 20%
(95%CI=13.7, 28.2). According to the DSM-5TM criteria; 8 of
them (6.9%) were diagnosed with MDD, 15 of them (13.1%) with
other depressive disorders; and 92 of them (80%) were normal.
(Table 1)

The univariate analysis was performed to find the difference
between normal and depression groups. According to the demo-
graphic characteristics, female was dominant in the PSD group.
However, this difference was not statistically significant. Other
factors such as age, educational level, risk factors of stroke,
duration of stroke, pathology of stroke, side of weakness,
setting, and five levels of disability according to the Bl showed
no significant differencesbetween the two groups. The MRS 0-3
was defined as no disability meanwhile MRS > 3 was defined
as disability. However, according to the MRS, there were more
patients with disability in the PSD group than in the normal
group (Table 2).

Regarding the functional comparison between the two
groups measured with the BI, the significant difference was
found in the grooming. Dependent grooming was present more
in the PSD group than in the normal group. However, there were
no statistically significant differences in other activities between
the two groups (Table 3). The factors that revealed statistically
significant difference between normal and PSD groups from the
univariate analysis were the MRS and the activity of grooming
but the multivariate forward stepwise logistic regression analysis
revealed that only grooming was associated with PSD (OR =
4.9; 95% Cl:1.6-14.8) (Table 4).

Table 1. The prevalence of poststroke depression according to the
DSM-5 criteria

Psychological status Frequency'
Poststroke depression 23 (20)

+ Major depressive disorder 8(6.9)

+ Adjustment disorder with depress mood 12 (10.5)

+ Depressive disorder not otherwise specified 2(1.7)

+ Other specified depressive disorder 1(0.9)
Normal 92 (80)

"Number (%)



Table 2. The baseline characteristic of the stroke patients

Variables Normal (N=92)? PSD (N=23) p-value
Demographic-related
Age' 64.7 (9.5) 64.6 (12.2) 0.960
Gender? 0.092
+ Male 54 (58.7) 9(39.1)
+ Female 38 (41.3) 14 (60.9)
Education level? 0.430
+ Primary school 42 (45.7) 13 (56.6)
+ Secondary school 26 (28.3) 5(21.7)
+ Bachelor degree and higher 24 (26.0) 5(21.7)
Comorbid illness?
+ Hypertension 77 (83.7) 21(91.3) 0.518
+ Dyslipidemia 53 (57.6) 17 (73.9) 0.152
+ Diabetes mellitus 37 (40.2) 12 (52.2) 0.300
+ Smoking 21(22.8) 4 (17.4) 0.572
+ Heart disease 19 (20.7) 6 (26.1) 0.572
Duration of stroke? 0.293
+ <3 months 58 (63.0) 16 (69.6)
+ 3-6 months 14 (15.2) 5(21.7)
+ >6 months 20 (21.7) 2(8.7)
Pathology of stroke? 0.561
« Infarction 74 (80.4) 20 (87.0)
+ Hemorrhage 18 (19.6) 3(13.0)
Side of weakness? 0.339
o Left 54 (58.7) 16 (69.6)
+ Right 38 (41.3) 7(30.4)
Setting? 0.793
* Inpatient 60 (65.2) 15 (65.2)
+ Outpatient 32(34.8) 8 (34.8)
Disability-related
Modified Rankin Scale? 0.036"
o 1 7(7.6) 2(8.7)
.2 16 (17.4) 0(0.0)
+3 18 (19.6) 3(13.0)
o 4 50 (54.3) 15 (65.2)
+5 1(1.1) 3(13.0)
Barthel Index? 0.145
+ Very severe disability 6 (6.5) 3(13.0)
+ Severe disability 13 (14.1) 5(21.7)
+ Moderate disability 32 (34.8) 9(39.1)
+ Mild disability 31(33.7) 3(13.0)
* Independent 10 (10.9) 3(13.0)

"Mean (SD), 2number (%); ‘significant at p < 0.05

Table 3. The comparison of function base on the Barthel index between stroke patients with and without depression

Function Normal PSD p-value Function Normal PSD p-value
Feeding 0.22 Mobility 0.36
* Independent 78 (84.8) 17 (73.9) * Independent 29 (31.5) 5(21.7)
+ Dependent 14 (15.2) 6(26.1) + Dependent 63 (68.5) 18 (78.3)
Grooming 0.003* Transfer 0.07
* Independent 83(90.2) 15 (65.2) * Independent 39 (42.4) 5(21.7)
+ Dependent 9(9.8) 8 (34.8) + Dependent 53 (57.6) 18 (78.3)
Dressing 0.28 Stair 0.52
* Independent 35(38.0) 6(26.1) * Independent 16 (17.4) 2(8.7)
+ Dependent 57 (62.0) 17 (73.9) + Dependent 76 (82.6) 21(91.3)
Bathing 0.08 Bladder 0.08
* Independent 38 (41.3) 5(21.7) + Independent 77 (83.7) 15 (65.2)
+ Dependent 54 (58.7) 18 (78.3) + Dependent 15 (16.3) 8 (34.8)
Toileting 0.07 Bowel 0.22
* Independent 44 (47.8) 6(26.1) * Independent 84 (91.3) 19 (82.6)
+ Dependent 48 (52.2) 17 (73.9) + Dependent 8(8.7) 4(17.4)

Number (%), ‘Significant at p < 0.05
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Table 4. Univariate analysis and multivariate stepwise logistic regression analysis of risk factors with poststroke depression

Variables Crude OR (95% Cl) p-value Adjusted OR (95% ClI) p-value
Grooming function :dependent 4.9(1.6-14.8) 0.0061" 4.9 (1.6-14.8) 0.0053°
Modified Rankin Scale > 3 2.9(1.0-8.5) 0.04622 e e

'Fisher’s exact test, 2Pearson Chi-square test, *Wald test in Logistic Regression

Discussion

In this study, the psychiatric interview was performed in
every stroke patient enrolled to the study. According to the
DSM-5TM criteria, PSD was found in 23 patients (20%) and that
was less than the previous studies. In Thailand, the reported
prevalence of PSD varied in different settings. However, different
depression screening tools were employed in those studies.
Tantibhaedhyangkul et al. used the CES-D to diagnose PSD
among the first ever stroke patients and reported prevalence of
38%, mean age was 60 years old and mostly occurred within a
year after stroke.® This study recruited both inpatient and out-
patient rehabilitation patients. Masskulpan, et al. also studied
the prevalence of PSD in consecutive stroke patients admitted
to inpatient rehabilitation. They used the Hospital Anxiety
Depression scale (HADS) and the prevalence of PSD was
37.8%.Y The mean age of their participants was 62 years old
and the occurrence of depression was within 30 days of stroke
onset. In the present study, the mean age of participants was
64 years old and the occurrence of depression was within 3
months of stroke onset. Therefore, age and duration of stroke in
the present study were comparable to the previous studies. The
low prevalence in this study was probably from the tool used for
diagnosis of depression. The psychiatric interview performed by
a psychiatrist according to the DSM-5TM criteria was accepted
as a criterion standard for diagnosis depression. Hence, the
validity was higher than other depression screening tools utilized
in the previous studies.

Regarding potential associated factors, the univariate analy-
sis revealed 2 variables, the MRS and the grooming function,
with significant differences between the normal and the PSD
groups. Other associated factors previously mentioned in other
studies"® ® such as female gender, low educational level and
level of functional dependence measured with the Bl were not
found associated with depression. The other scale for measuring
global disability after stroke in the present study was the MRS
which has six ordinal levels of disability. The MRS 0-3 was
defined as no disability and the key function is walking without
assistance. In contrary, the patients who were unable to walk
without assistance and bed ridden patients were defined as
MRS 4 and 5 respectively.'? The ability of walking is very
explicit to discriminate the presence of disability. This might be
a reason why the MRS could reveal the significant difference of
disability between the depression and the normal groups. As
for the BI, most of the patients in the normal group had mild
and moderate disability whereas moderate and severe disability
were found more in the PSD group.™ However, the difference
between the two groups did not reach significant level. Regarding
the functional comparison between stroke patients with and
without PSD, more patients of stroke with PSD had dependent
grooming. After multivariate forward stepwise regression analy-
sis revealed that grooming function was associated with PSD.
This finding has never been reported in other studies. According
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to the BI, independent grooming means independent washing
face, combing hair, shaving, and cleaning teeth. Those with
PSD might feel depressed and ignored their body image as well
as had no interest in making themselves appear good.

The strength of our study was using a psychiatric interview
according to the DSM-5TM criteria which is considered a gold
standard and the validity of the test is not in doubt. However,
there were some limitations in our study. The participants
recruited aged 45 years old and above which would not be able
to generalize to the younger ones. Most of the patients (91.3%)
had onset of stroke within 6 months. So, the biphasic pattern
of PSD was not demonstrated in this study. In addition, some
associated factors of PSD were not collected in this study such
as lesion location, amount of social support and financial status.

Clinical implication from this study was to raise awareness
among the rehabilitation team about grooming in stroke patients.
For those who were dependent, they would be at risk of developing
PSD, and depression should be assessed or closely monitored.
In addition, healthcare personnel should pay more attention and
select a valid screening tool for diagnosis of PSD.

In conclusion, the prevalence of PSD within the first two
years was 20% and of major depression was 6.9% among the
first stroke with aged 45 years or more. The dependence in
grooming was associated with PSD.
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Original Article

Prevalence and Risk Factors of Serious Arrhythmia during
6-minute Walk Test in Phase Il Cardiac Rehabilitation
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ABSTRACT

Objectives: To determine the prevalence and associated risk factors
of serious arrhythmia indicating six-minute walk test (6MWT) termination
in phase Il cardiac rehabilitation patients.

Study design: Cross-sectional, analytic retrospective study.
Setting: Outpatient cardiac rehabilitation clinic, Phramongkutklao
Hospital, Bangkok, Thailand.

Subjects: Cardiac patients conducted the 6MWT with electrocardio-
graphy (ECG) telemetry before commencing phase Il cardiac rehabilita-
tion program from June 2015 to March 2017.

Methods: Medical records were collected from cardiac patients
conducted the first BMWT within 12 weeks after the onset of cardiac
event, cardiac surgery, or cardiac intervention. ECG telemetry was
monitored at before, during and 3 minutes after the test to determine
the prevalence of serious arrhythmia indicating 6MWT termination.
Patients’ data were analyzed to identify associated risk factors of serious
arrhythmia occurrence.

Results: The data from 178 cardiac patients were collected and 143
males (80.3%) were included with mean age of 60.2 (SD 14) years old.
There were 159 (89.3%), 17 (9.5%), and 2 (1.1%) patients receiving
cardiac surgery, percutaneous coronary intervention (PCI) and other
diagnosis, respectively. Prevalence of serious cardiac arrhythmia during
BMWT was 13.48% (24 patients) including paired premature ventricular
contraction (PVC) (41.7%), frequent multifocal PVC (41.7%), ventricular
tachycardia (VT) (8.3%) and a new onset atrial fibrillation (AF) (8.3%).
The statistically significant associated risk factor for serious arrhythmia
was only the presence of arrhythmia before 6MWT (adjusted odds
ratio=5.88, p = 0.018, 95%Cl 1.36-25.54).

Conclusion: Prevalence of serious arrhythmia indicating 6MWT
termination was 13.48%. The presence of arrhythmia before test was
statistically significant associated risk factor with 5.88 times increase
in risk. Therefore, safety during 6MWT in phase Il cardiac rehabilitation
should be concerned.

Keywords: prevalence, arrhythmia, six-minute walk test, cardiac re-
habilitation

ASEAN J Rehabil Med 2019; 29(3): 90-93.

Introduction

Cardiovascular disease is a major public health problem in
the world leading to the number one cause of death from non-
communicable diseases among Thai and people around the
world." Cardiac rehabilitation (CR) program has been reported
to reduce cardiac symptoms, improve functional capacity and
quality of life, and return to work, decrease recurrence, morbidity
and mortality rate.?® Therefore, CR is recommended for all
eligible cardiac patients in most guidelines.®

Before attending outpatient CR, an exercise test should
be performed for functional capacity assessment, identifying
residual ischemia or cardiac arrhythmia, outcome measurement
and appropriate exercise training prescription.®® Symptom-limited
maximal graded exercise stress test (EST) with 12 leads elec-
trocardiography (ECG) is recommended for these purposes.”
However, high cost and limited available equipment including
cardiac specialist to interpret the result are the main practical
problem for CR services in Thailand. Nowadays the 6-minute
walk test (6MWT) is widely used clinical exercise testin patients
with cardiovascular, pulmonary and other chronic diseases,
due to its easy implementation, less time-consuming test, better
acceptance and correlation with activities of daily living.®"

Previous studies demonstrate not uncommon atrial and
ventricular arrhythmia after cardiac surgery, myocardial infarc-
tion and percutaneous coronary intervention. Furthermore
incidence of non-sustained ventricular tachycardia was found
with 36% after cardiac surgery leading to safety concern for
exercise testing and training in CR.®™ From a standard
guideline for conducting 6MWT, there is no recommendation
to monitor telemetry ECG during the test for cardiopulmonary
response and safety.®) Due to lack of data about safety in term
of arrhythmia during 6MWT in phase Il CR, this research aimed
to study the prevalence and associated risk factors of serious
arrhythmia which used the same indications to terminate EST
during 6BMWT in phase Il CR.
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Methods

Participants

Inclusion criteria

+ Cardiac patients who attended phase Il CR program at
CR clinic, Phramongkutklao Hospital, Bangkok, Thailand from
June 2015 to March 2017

¢ Conducted the first BMWT with an ECG telemetry moni-
toring during the test within 12 weeks after cardiac event or
intervention or cardiac surgery

Exclusion criteria

* Having any cardiac arrhythmia in contraindication and
indication to termination criteria for EST according to American
Association of Cardiovascular and Pulmonary Rehabilitation
(AACVPR) and American College of Sport Medicine (ACSM)
before 6MWT start (134

* Having a chronic lung disease

* Having an implanted cardiac device

* Incomplete data in a 6MWT record form

Steps of the study

1. After permission from the Institutional Review Board
and the Hospital's Medical Record Committee, the review
and selection of eligible consecutive patients’ CR record form
including patients’ demographic data, medical information and
complete first 6BMWT with ECG data were done by retrospec-
tive and prospective data collection.

2. Collected data from medical records including age,
gender, body mass index, underlying disease, cardiovascular
medication, smoking history, diagnosis of cardiovascular
problem, time interval of 6MWT after cardiac event or interven-
tion, left ventricular ejection fraction (LVEF), the ACSM’s risk
stratification for cardiac patients, type of coronary bypass grafting
(CABG) and coronary bypass time (CPB), and ECG before
6MWT which was monitored from telemetry at rest within 3
minutes before testing.

3. Collected 6-minute walk distance (6MWD) and the ECG
telemetry results before, during and 3 minutes after 6MWT.
Identified patients with serious arrhythmia defined by using
arrhythmia-related criteria indicating to terminate EST according
AACVPR and ACSM including (1) ventricular tachycardia (VT),
= 3 consecutive premature ventricular contraction (PVC), (2)
frequent multifocal PVCs (PVCs 7/minutes or more with at least
2 different PVC morphology, (3) paired PVCs or couplets, (4)
supraventricular tachycardia (SVT), not including physiologic
sinus tachycardia, (5) new onset 2" or 3 degree atrioven-
tricular block, and (6) bradyarrhythmia (heart rate less than 50
beats per minute (bpm) including sinus bradycardia).®'¥ The
PVC in this study was defined when the QRS complexes were
premature, broad (= 0.12 sec), bizarre in shape and not preceded
by premature P wave("®

4. Analyzed data to determine the prevalence of serious
arrhythmias during 6MWT in phase Il and associated risk factors
to the occurrence of serious arrhythmia.

Materials
« ECG Telemetry monitoring system (Hewlett Packard,
Agilent Technologies, M2604A Telemetry Module)

Statistical analysis
Sample size calculation

N = [Z2a/2PQ]/d?

Defined a = 0.05 (two-sided test), Z, ,, = 1.96, P = inci-
dence of cardiac arrhythmias during 6MWT = 66.7% from Cip-
riano et al. study,® Q = 1-P, d = error value determined by not
more than 11%, required sample size at least 71 patients

Statistical analyses were conducted using the STATA/MP
12 program. For descriptive statistics, data demonstrated in
the percentage, average, standard deviation for quantitative
data and using the percentage for qualitative data. Chi-square
test and Fisher’s exact test were used to compare within the
categorical basic data and unpaired t-test for comparing con-
tinuous data. The multiple logistic regression statistic was used
to determine the associated risk factors of serious arrhythmia.
The statistical significance was considered at p < 0.05.

Note This research has been approved by the Institutional
Review Board, the Royal Thai Army Medical Department with
the code of R070h/59.

Results

The data from 178 cardiac patients were collected and 143
males (80.3%) were included. Average age was 60.2 (SD 14)
years. There were 159 (89.3%), 17 (9.5%), and 2 (1.1%) patients
receiving cardiac surgery, percutaneous coronary intervention
(PCI) and other diagnosis, respectively. Time interval of 6MWT
after cardiac event and intervention/surgery was 20.3 (SD
10.2) days. Most patients (44.4%) were classified into high risk
cardiac patients. Demographic data are shown in table 1.

This study showed arrhythmia at rest or before 6MWT
including 7 patients (77.8%) with PVC and 2 patients (22.2%)
with AF. The prevalence of serious arrhythmia during 6MWT
in phase Il CR patients was 13.48% (24 patients). Among all
serious arrhythmia, paired PVC, frequent multifocal PVC, VT,
a new onset AF were recorded as serious arrhythmia in 10
patients (41.7%), 10 patients (41.7%), 2 patients (8.3%) and
2 patients (8.3%), respectively. The clinical characteristics of
serious arrhythmia and ECG before 6MWT are demonstrated
in table 2.

The risk factor with statistically significant association to
serious arrhythmia was the presence of arrhythmia before
6MWT with higher chance (5.88 times) than the absence of
arrhythmia (p = 0.018, 95% CI 1.36-25.54). There were 9.6%
of patients without any arrhythmia before 6MWT found serious
arrhythmia as shown in table 3. Among patients with CABG
surgery, off pump CABG developed serious arrhythmia in 3
from 20 patients (15%) compared with 12 from 73 patients
(16.4%) in on pump CABG. There was no statistically signifi-
cant difference between these two operation techniques. Age,
sex, BMI, diabetes, history of smoking, time interval of 6MWT,
6MWD, LVEF, risk stratification for cardiac patients, cardiovas-
cular diagnosis, medication and CBP time were not associated
with serious arrhythmia.

Discussion

Based on data from this study, the prevalence of serious
arrhythmia during 6MWT in phase Il CR patients was 13.48%,
which was less than in other studies. Cipriano et al. studied in
12 pre-heart transplantation patients who had low LVEF and
found 25% in prevalence.® In phase | CR, Diniz et al. per-
formed 6MWT in patients with myocardial infarction and serious
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Table 1. Demographic data of all 178 cardiac patients

Age' 60.2 (14.0)
Sex? Male 143 (80.3)
Female 35(19.7)
Body mass index (BMI)' (kg/m?) 239 (3.4)
Time interval of BMWT after cardiac event/surgery 20.3(10.2)
(day)’
6-minute walk distance (6MWD)" (m) 304.5 (99.8)
Diabetes? 60 (33.7)
Hypertension? 128 (71.9)
History of smoking? 45 (27.6)
Left ventricular ejection fraction (LVEF) (%)’ 56.6 (15.9)
Risk stratification for cardiac patient?
Low 78 (43.8)
Moderate 21(11.8)
High 79 (44.4)
Myocardial infarction (MI)? 10 (5.6)
Valvular heart disease (VHD)? 57 (32.0)
All type cardiac surgery? 159 (89.3)
Coronary Bypass Graph (CABG)?
Off pump 20 (21.5)
On pump 73 (78.5)
Medication? Beta-blocker 89 (50.0)
Digoxin 9(5.1)
Amiodarone 37 (20.8)

'Mean (SD), Znumber (%)

arrhythmia was founded about 48%./'" The reasons of higher
prevalence from both studies might be higher risk patients
group to develop arrhythmia including low LVEF in pre-heart
transplantation and short time interval of BMWT after cardiac
event, intervention or surgery in phase | CR. Therefore, based
on authors’ knowledge, this is the first study to demonstrate the
prevalence of serious arrhythmia from 6MWT in practical phase
[l CR patients by using the same criteria with EST.

This study also showed that the presence of arrhythmia
in which most of the cases presented with PVC before 6MWT

was the only statistically significant factor related with serious
arrhythmia. This finding was corresponded with Dewey et al.
's study which concluded that PVC while resting was an
important predictor for the occurrence of PVC during and after
exercise.® This may be explained from sympathetic excita-
tion evoked by PVC contributing to increased life-threatening
tachyarrhythmias susceptibility.'® However, there was no
statistical relationship between LVEF and severity of arrhythmia,
as opposed to the study in pre-heart transplantation patients.
(8 There was no association between age, sex, BMI, MWD,
taking anti-arrhythmic drugs, diabetes, hypertension, smoking,
CPB time and serious arrhythmia which was consistent with
previous studies.("??2 The right coronary artery stenosis
and inferior wall myocardial infarction (MI) were not related to
serious arrhythmia, however, Hreybe et al. ’s study demon-
strated the relationship of these factors because of conduction
system disturbance.® Most cardiac patients in this study
underwent CABG surgery, and there was no difference in serious
arrhythmia between off-pump and on-pump CABG patients
which was also corresponded with a previous research due
to no difference in proinflammatory mediators production.®
Although Hashemzadeh et al. found that off-pump CABG could
reduce post-operative AF, the different results compared with
this study might be caused by small number of a new onset AF
during BMWT from presented study (1.1%).

Up to the present time, there is no recommendation to
monitor ECG during 6MWT in CR patients from many cardio-
pulmonary rehabilitation guidelines.®™" Due to the pre-
valence and associated factor from this study, the authors
suggest safety concern during 6MWT without ECG monitoring
in phase Il CR service among patients with associated factor.
Before 6MWT, patients with any arrhythmia had an increase in
risk of 5.88 times for serious arrhythmia occurrence and should
be monitored with ECG telemetry.

There are many limitations in this study. Firstly, the cross-
sectional descriptive retrospective study might not be able
to control all factors and may encounter with incomplete or
incorrect data collection problems. Secondly, the proportion of

Table 2. Serious arrhythmia indicating to terminate 6MWT and ECG before 6MWT

ECG before 6MWT (Number)

Serious arrhythmia Number NSR Unifocal Multifocal Atrial fibrillation
(%) No arrhythmia PVC VC (AF)

Ventricular tachycardia (VT) 2(1.1) 2 0 0 0
Paired PVC 10 (5.6) 7 2 1 0
Frequent multifocal PVC 10 (5.6) 4 4 0 2
New onset Atrial fibrillation (AF) 2(1.1) 2 0 0 0
Total 24 (13.48) 15 6 1 2

ECG, electrocardiograph; 6MWT, 6-minute walk test; PVC, premature ventricular contraction; NSR, normal sinus rhythm

Table 3. Relationship between arrhythmia before BMWT and serious arrhythmia
Arrhythmia before 6MWT Number Serious arrhythmia Adjusted Odds Ratio®

(%) Absent Present p-value (95% Cl)

Absent 156 (87.6) 141 (90.4) 15(9.6) 0.001 1
Present 22 (12.4) 13 (59.1) 9 (40.9) 5.88 (1.36-25.54)

B6MWT, 6-minute walk test

“Significant (p < 0.05), fcalculated by using Fisher’s exact test, Smultiple logistic regression
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patients with MI or undergoing PCI or some type of cardiac
surgery was too small to draw the prevalence of serious
arrhythmia in these patient groups. Thirdly, the study did not
consider ischemic or ST segment change which may be serious
abnormality affecting the cardiac patient safety during 6MWT.
Fourthly, gender of patients in this study was mostly male
(80.3%) leading to a difficulty to conclude the real prevalence
of serious arrhythmia in female cardiac patients. Lastly, it was
found that some patients without arrhythmia before 6MWT
developed serious arrhythmia, therefore, other associated
factors should be studied in the future for clear conclusion.

In conclusion, the prevalence of serious arrhythmia during
B6MWT in phase Il CR was 13.48%. The presence of arrhyth-
mia before test was statistically significant associated risk
factor with increased risk 5.88 times. Therefore, the safety
during 6MWT in phase Il CR should be concerned.
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Relationship between 6-minute Walk Distance and Risk of Hospitalization
from Exacerbation of COPD in One Year at Trang Hospital

Poosiri S

Department of Rehabilitation Medicine, Trang Hospital, Trang
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ABSTRACT

Objectives: To investigate a relationship between a 6-minute
walk distance (6MWD) and a risk of hospitalization in patients
with chronic obstructive pulmonary disease (COPD) in one year.
Study design: Retrospective chart review

Setting: Department of Rehabilitation Medicine, Trang Hospital,
Trang province

Subjects: Patients with COPD who had a 6-minute walk test
(6MWT) done at outpatient rehabilitation clinic between 15 July
2017- 30" April 2018.

Methods: Demographic data, 6MWD and number of admission
for acute COPD exacerbation were extracted from the selected
medical records. The patients were subsequently divided into
two groups: 6MWD < 350 meters and = 350 meters. The risk of
hospitalization for exacerbation in one year was calculated and
compared between the two groups.

Results: Of the 123 patients, 90.2% were male. The mean age
was 70.5 (SD 9.8) years. The mean 6MWD was 381.4 (SD 113.7)
meters. During the one year follow up period 31.7% of patients
experienced hospitalization from exacerbation of COPD. The
mean of hospitalization in group of 6MWD < 350 meters and =
350 meters was 1.2 (SD 1.3) and 0.3 (SD 0.7) times respectively.
The group with 6MWD < 350 meters had a higher risk of being
admitted to the hospital due to acute exacerbation of COPD than
that of the group with 6MWD = 350 meters. The calculated odds
ratio was 6.6 at p < 0.001.

Conclusion: Patients with COPD and the 6MWD < 350
meters had 6.6 times risk of hospitalization for treatment of acute
COPD exacerbation in one year more than those with the 6MWD
at least 350 meters.

Keywords: COPD, 6MWD, hospitalization, exacerbation
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Table 1. Demographic data of participants

Al 6MWD < 350 6MWD = 350
(N=123) (N=38) (N=85)

Gender'

- Male 111 (90.2) 32 (84.2) 79 (92.9)

- Female 12 (9.8) 6(15.8) 6(7.1)
Age? 70.5(9.8) 75.8(9.1) 68.2 (9.3)
Weight 55 (48-64) 50.6 (45-61.4) 57 (50.3-64.5
Height? 162 (7.6) 159.8 (7.9) 163 (7.3)
BMI? 21.6 (3.6) 20.7 (4.1) 21.9(3.4)
mMRC? 1.5(1) 24(0.8) 1.1(0.7)
FEV /FVC? 0.5 (0.4-0.6) 0.5 (0.4-0.6) 0.6 (0.5-0.6)
FEV ? 61.1(19.4) 57.1(18.2) 63 (19.7)
GOLD!

1 (mild) 26 (21.1) 5(13.2) 21(24.7)

2 (moderate) 54 (43.9) 16 (42.1) 38 (44.7)

3 (severe) 41(33.3) 16 (42.1) 25(29.4)

4 (very severe) 2(1.6) 1(2.6) 1(1.2)
Underlying diseases’

- Hypertension 49 (46.34) 16 (42.11) 33(38.82)

- Diabetes 4 (3.25) 0(0.00) 4 (4.71)

- Dyslipidemia 13 (10.57) 5(13.16) 8(9.41)

- Cerebrovascular disease 14 (11.38) 5(13.16) 9(10.59)

- Other 13 (10.57) 6 (15.79) 7(8.24)
B6MWD? 381.4 (113.7) 246.5 (89) 441.7 (58.1)

"Number (%), 2mean (SD), *median (IQR)
BMI; body mass index, mMRC; modified Medical Research Council Scale for dyspnea, FEV1, forced expiratory volume-one
second, FVC; force vital capacity; GOLD, global initiative for chronic obstructive lung disease; MWD, 6-minute walk distance

Table 2. Admission time

All 6MWD <350 6MWD =350 p-value
(N=123) (N=38) (N=85)
Admission time' <0.001
0 84 (68.3 15 (39.5) 69 (81.2) <0.001
1 24 (19.5 11(28.9) 3(15.3)
2 6 (4.9) 5(13.2) 1(1.2)
>2 9(7.3) 7(18.4) 2(2.4)
Admission? 0.6 (1) 1.2(1.3) 0.3(0.7)

"Number (%), 2mean (SD)
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Trigger Point Injection with 1% versus 2% Lidocaine for Treatment of
Myofascial Pain Syndrome at Neck and Upper Back:
A Randomized Controlled and Double-blinded Clinical Trail
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Department of Rehabilitation Medicine, King Mongkut Memorial Hospital, Phetchaburi
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WIHAUIIUABLAZVAIEINUY: NINAABINIAGTN
wuuguiingualuauLazUnUnaainig

JaWed UserusUndin

nguaunYnsIUAuY Tsaweruiansyvouna) Sainmusys

ABSTRACT

Objectives: To study and compare the effectiveness of trigger
point injection with 1% versus 2% lidocaine for treatment of
myofascial pain syndrome (MPS) at neck and upper back.
Study design: Randomized controlled and double-blinded
clinical trial.

Setting: King Mongkut Memorial Hospital, Phetchaburi Province,
Thailand.

Subjects: Patients with MPS at neck and/or upper back not
more than 6 months

Methods: There were 30 patients treated with 1% lidocaine
trigger point injection, and 31 patients with 2% lidocaine. Pain
score, pressure pain threshold, post injection soreness, active
range of motion (AROM) of neck, and quality of life (QoL) before
and after treatment, were compared within the same group and
between the two groups at different times after treatment.
Results: Immediately after treatment, 1 week, 2 weeks and 4
weeks after treatment, there were significant decrease in pain
score, increases in pressure pain threshold and AROM of neck
in both groups (p < 0.05), but there were no differences between
the two groups (p > 0.05). There was no difference in post injec-
tion soreness between 2 groups (p > 0.05). At 4 weeks after
treatment, QoL in the components of physical functioning, role
limitation due to physical problems, and bodily pain were sig-
nificantly increase in both groups (p < 0.05), but there was no
difference between the two groups (p > 0.05).

Conclusion: There was no evidence of higher effectiveness of
2% over 1% lidocaine trigger point injection in treating patients
with myofascial pain at neck and upper back. Thus 1% lidocaine

is recommended for trigger point injection because it is safer for
patients and more economical.

Keywords: myofascial pain syndrome, neck, upper back, injec-
tion, lidocaine
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Enrcliment ] | Assessed for eligibility (n=107)

Excluded (n=19):
+ Declined to parficipate (n=15)

E H%? myofascial pain treatment within a month
n:

+ There were signs of fibromyalgia (n=1)

| Randomized {n=28) |

!
. !

Allocated to 1% lidocaine (n=44): Allocation Allocated to 2% lidocaine (n=44):
+ Received allocated intervention (n=44) * Received allocated infervention (n=44)
* Immediately evalusted after » Immediately evaluated after
intervention (n=44) intervention (n=44)

1 week follow up (n=40): Follow up 1 week follow up (n=41):

+ Lost to follow up (n=2) » Lost to follow up (n=1)

+ Treatment failure {n=2) + Treatment failure {n=2)

2 week follow up (n=38): 2 week follow up (n=40):

« Lost to follow up {n=1) * Lost to follow up (n=1}

+ Treatment failure (n=1) » Discontinued intervention (n=0)
4 week follow up (n=30): 4 week follow up (n=31):

* Lost to follow up (n=8) + Lost to follow up (n=8)

* Missed follow up (n=0) * Missed follow up (n=0)
Analyzed (n=30); Al ] Analyzed (n=31);

« Excluded from analysis (n=0) + Excluded from analysis (n=0)

Figure 1. Flow diagram of the study

Table 1. Comparison of patients’ basic information between 1% and 2%
of lidocaine injections

NaNISANEN

nsunmd 1 dEtheilasudndendndnisAnwivisdy 88 — —
° “ b 1% lidocaine 2% lidocaine p-value

718 Tusgninamsfinwdgiiviansfianiunisinyiiesinnis (n=30) (n=31)
wumslilazamnuaglingvanvg 22 118 wasiifieenainnis Sex’
Anwiilesandennisiianintuaudesldnissnuiisousaueie Female:male 246(41)  247(341) 0.865°
o awe dw o o . 2 o vy Age? 4214(11.7)  387(135) 0.247°
5 58 JuudenUleNnsnsAnwIawEsadY 61 518 L Dudnla o
Y B Y Underlying disease 0.7762
Sun1s@eenalaauanuidudusosay 1 91UIU 30 518 WarAIL None 24 25
duduiosa 2 91mu 31 519 luinudussie elRme seniz Migraine 1 0
Y1 o vy 8 Cay X Epilepsy 1 0
uwnsndeuindulunsyuIunssnen  dulensdeInguiveyanu
B : v o ° Asthma 0 1
FunazdayanediuensiinuasUSunaealasulddaiy Hypertension 2 3
UANANNAY ALLEAIIUANT1N 1 Wag 2 Dyslipidemia 2 2
Occupation’ 1.000?
Manual worker® 26 25
Non-manual worker* 4 6

Number, 2mean (SD); %labor, farmer, house keeper; “officer, student, administra-
tor, businessman; 2Chi-square test; ®independent t-test
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Table 2. Comparisons of pain, trigger points and lidocaine injected between 1% and 2% of lidocaine injections

1% lidocaine 2% lidocaine  p-value

(n=30) (n=31)
Locations of trigger point' 0.4612
Splenius capitis: right 0 1
Splenius cervicis: right 1 1
left 2 1
Sternocleidomastoid: left 1 1
Upper trapezius: right 21 16
left 18 19
Levator scapulae: right 6 3
left 4 7
Supraspinatus: left 0 1
Number of trigger point? 1.77 (0.84) 1.62 (0.71)  0.320°
Pain duration (days)? 38.63(31.31)  32.17 (28.43)  0.665°
Total lidocaine volume of injection per patient (mL)2 1.53 (0.46) 148(0.39)  0.754°
Volume of lidocaine injection per point (mL)? 0.87 (0.17) 0.92(0.23)  0.632°

'Number, 2mean (SD); *Chi-square test; ®independent t-test

Table 3. Comparisons of pain scores before and after 1% and 2% lidocaine injections within group and between
the two groups

1% lidocaine 2% lidocaine  p-value

(n=30) (n=31)
Before treatment 6.25(2.28) 7.26(2.02)  0.643*
Immediately after treatment 3.88 (2.05) 4.00 (2.96)
1 week after treatment 2.53 (1.46) 2.48 (2.39)
2 weeks after treatment 2.07 217y 2.72 (2.23)
4 weeks after treatment 2.22 (1.47y 1.98 (1.04)

Mean (SD)
“Statistically significant p < 0.05, One-way repeated ANOVA for comparison before and after within group

#Two-way repeated ANOVA for comparison between the two groups

Table 4. Comparisons of pressure pain thresholds (kg/cm?) between before and after 1% and 2% lidocaine injec-
tions within group and between the two groups

1% lidocaine 2% lidocaine  p-value

(n=30) (n=31)
Before treatment 2.58 (2.00) 2.89(223)  0.474*
Immediately after treatment 4.03 (2.10) 4.18 (2.04)
1 week after treatment 3.90 (1.92) 4.23 (2.05)
2 weeks after treatment 5.10 (3.43) 5.72 (3.28)
4 weeks after treatment 6.22 (4.01) 5.98 (3.76)

Mean (SD)
“Statistically significant p < 0.05, One-way repeated ANOVA for comparison before and after within group;
#Two-way repeated ANOVA for comparison between the two groups

Table 5. Comparisons of post injection soreness between 1% and 2% lidocaine injections

1% lidocaine 2% lidocaine  p-value

(n=30) (n=31)
Post injection soreness' 11 (36.7) 12 (38.7) 0.9042
Onset (hour)? 1.23 (3.85) 1.18 (4.64)  0.142°
Duration (hour)? 12.90(10.53)  14.23(10.10)  0.122°
Severity (NRS score)? 4.66 (2.03) 3.92(2.84)  0.598°

NRS, numeric rating scale
"Number (%), 2mean (SD); 2Chi-square test, ®independent t-test for comparison between the two groups

-103- ASEAN Rehabil Med. 2019; 29(3)



mwé’ﬂms%’ﬂmwudwﬁgﬁammﬁuﬁisﬁummﬁuﬂmamaq
wasdndudutnnusinaiiutuegedteddgmetn e
laiflanuuanssduszrinangy duanslumsisdl 3 uag 4 du
21n1stInsyuNnaINTsAnen lifiauuaneaiusEnINngy M
wandlumsnedl 5 uenanil saeanguiiiduniaiedeulae
Winduegaiifoddymaada wildfanuuwensmstussriangs
Fauandlumsedl 6 duaunm@ialudinmhausiusine
Fadinandgnimiesianie wavAUEUUIAMeneiuT st

doengu udldfiauuandsiuseninengu duansgunini 2

uniansal

TufnunaSiiflinunsngruimsinalaeunnududulonay
2 \fieusamnguernistaanduniouasitsinuinunouas sy
duuulissavinarininalaeueududulosay 1 vafend
arududuuandnafy ssfunsananutin onstanszul
wdsdne1 fdonsindeulmne uazAuAMEInvewtie duwa
msEnwiinuiniasisaeanguiissiumnuiuuinanasosned
Hod Ay adanassneiudl uain1ssnet 1, 2 uag 4 dUan
wWuierfulasuidulinnnusnefiiintueedifeddyne
adanasmsshwlunniuduiendy  uaasliiuiinislden
Alaeuisuinanudududosas 1 uazdosar 2 dafiganaidu

& ao o Ay v a a v o = a (6,10-
Lﬂuﬁﬁﬂqiiﬂ‘t‘}’lm\lﬂﬂiﬁﬁaWﬁNa Ad9AAADINUNIANTINNIUNLT

12151920 @qgirginsuinfianasdunaannusing (mechanical
effects) anUaneliuuazarnual3unsen saudugrovanil
effects)

(chemical YBIFIENAAANTIUANUNNTTAUIN TS IE

ﬂﬁxﬁ’]‘]{](g’lo’ZS)
Mnmsfnwadainuinfaenaguldenuiiame q fu fe
wend1 1 fadansdeyn wazdszana 1.5 faddnsderiie
frefuduindlelivimsenin 4 fu feeududuiisty
Weondntos Sclivinliussavisnasmety fadu sniinnsane
Wiy Aasenfidenududurindy  udseusuinsiisnetu
Wigesiddinnedafsmnealanuivaun fai e
anmudssenisianservniuie (local anesthesia
systemic toxicity) vi3ensuienffausuLsIaz kTN

») Jamsiaenalanuuuinanuidudusosay 1 lunns

o7l
niileussinionisuin
Slofimnsanenmstinsyuamdsnisinen  feusnieeiing
Anwmuinguitaeildfunisdasdlaeunnududuiosas 1
\Anensuinszuamdsnsdnentesninuasziiszernaniiennis

M panaliidiugn

asegduninguitedlasumsitaduiiyatan
g1alaueeangrianeInstinszuamdnsdnenld  usannnis
Frwedall  giRnsainiaifreinisunssuundsdnenalaau
ANUNTUTeay 1 wavdouay 2 wiiuseway 11 waz 12 lay
Bufiornandsdnuszana 1§99 spdumuguLsIUTEIng 4-5

wazoMstinateguuUszinueAsei  Falifinuunneieniv

31) injections

30) and 2% lidocaine (n

Table 6. Comparisons of active range of motion of neck (degrees) between before and after 1% and 2% lidocaine injections within group and between groups of 1% lidocaine (n
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Active rang of motion

Left rotation

Right rotation

1%
68.0 (11.1)

Right lateral bending Left lateral bending

Extension

Flexion

2%
655 (10.5)

2% 1% 2% 1% 2% 1% 2% 2% 1%
497(125) 485(9.0) 319(50) 322(52) 369(60)  37.9(6.3) 69.5(9.1)  68.7 (12.6)

497 (9.9)

1%
50.9 (10.1)

Before treatment

0.453

75.0 (8.0)

0.346

747 (11.0)

0.305

38.5 (5.6)

0.090

0.145

52.1 (10.9)

0.456

53.9 (11.6)

p-value

405 (6.2) 72.0 (6.9) 70.0 (9.5)

34.1 (5.9)
0.094

33.0 (6.7)
40.4 (4.5

54.4 (10.0)

53.4 (10.2)

Immediately after treatment

0.21 0.543

0.480

418 (4.2)

0.712

53.1 (10.4)

0.886

612 (6.6)

p-value

813 (8.1)
0.099

793 (7.0)
802 (7.8)

79.1 (6.9)
0.532

819 (6.6)
82.0 (7.1

56.0 (11.0) 40.9 3.9y 419 (5.1

63.0 (5.4)

1 week after treatment

0.818

42.1 (3.0)

0.231

0.647
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injections
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Original Article

Effects of Kinesiotaping Combined with Medial Arch Support on
Reduction of Heel Pain from Plantar Fasciitis:
A Randomized Controlled Trial and Single-blinded

Uajaruspun N and Assawapalangchai S

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

Objectives: To evaluate an effect on heel pain reduction of
kinesiotaping combined with medial arch support in patients with
plantar fasciitis.

Study design: Randomized controlled trial, single blinded.
Setting: Department of Rehabilitation Medicine, Faculty of
Medicine, Siriraj Hospital.

Subject: Patients aged 18 years old or more with plantar fasciitis
and unilateral heel pain at least one month of moderate pain.
Methods: All patients were treated with a medial arch support,
and a stretched-kinesiotaping in the experimental group (25
patients) whereas a non-stretched kinesiotaping in the control
group (24 patients). After a week of the combined treatment,
all were asked to continue wearing shoes and slippers with a
medial arch support until the end of the study. All patients rated
their first-step foot pain in the morning with NRS before and after
treatment at day 3, 7 and at the end of 6 weeks. Pressure pain
threshold (PPT) at the heel was evaluated with a pressure
algometer, and complications of kinesiotaping were recorded.
Results: Demographic data and NRS of foot pain before treat-
ment were no differences between groups. Comparing with the
baseline data, in both groups the pain scores at day 3, day 7
and at 6 weeks decreased significantly (o < 0.001), and the PPT
increased decreased significantly at day 7 (p < 0.001). However,
there were no differences in foot pain and the PPT between
groups. No serious complications of kinesiotaping were reported.
Conclusion: Applying either stretched or non-stretched kine-
siotaping for a week had no additional effect on pain reduction in
treating plantar fasciitis with a medial arch support. Medial arch

supports alone could decrease pain in plantar fasciitis when
applied for 6 weeks.

Keywords: pain, plantar fasciitis, athletic tape, medial arch
support
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Figures 1. Kinesiotaping techniques: left - the intervention group with stretched kinesiotaping and right - the control group with non-stretched kine-

siotaping
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Assessed for eligibility (n=52)

Randomized (n=52)

Allocation

]7

!

Allocated to intervention (n=26)
Stretched kinesiotaping

\4

Allocated to control (n= 26)
Sham, non-stretched
kinesiotaping

[ Follow-Up

Discontinued intervention
(transportation problem n=1)

[ Analysis ]
\4

Analysed (n=25)

Figure 2. Flow of the study

Table 1. Demographic data of participants

Discontinued intervention
(transportation problem n=1)

A4

Analysed (n=24)
(Excluded from analysis due
to low compliance n=1)

Demographic data Intervention group (N=25) Control group (N=24) p-value
Gender: female' 22 (88) 21(87.5) 1.000°
Normal arch1 17 (68) 18 (75) 0.5882
BMI? (kg/m?) 24.8(3.2) 27(5.3) 0.072°
Standing or walking time? (hr/day) 8.4(2.9) 9(2.4) 0.433°
Heel pain? (day/week) 6.4 (1.2) 6.5(1) 0.955°

"Number (%), 2mean (SD); *Chi-square test, "independent t-test

Table 2. Numerical pain rating scale
Numerical pain rating scale Intervention group (N=25) Control group (N=24) p-value
Day 0 5.6 (1.2) 58(1.2) 0.6512
Day 3 4.2(1.9) 43(1.7) 0.8582
Day 7 2.7(1.7) 2.8(1.5) 0.876°
p-value <0.001° <0.001°
Week 6 1.8 (1.7) 21(14) 0.466°
p-value <0.001° <0.001°

Mean (SD); éindependent T-test, °repeated measure ANOVA compared with baseline

Table 3. Pressure pain threshold
PPT Intervention group (N=25) Control group (N=24) p-value
Day 0 3.3(0.9) 3.2(0.9) 0.6322
Day 3 3.6 (1.3) 3.7(1) 0.63512
Day 7 49(2) 47 (1.4) 0.706°
p-value <0.001° <0.001°

Mean (SD); éindependent T-test, °repeated measure ANOVA compared day 7 with baseline

AZLUUAMUUINWINTNanas (Pearson correlation coefficient: r
= 0.467 p = 0.001)
AN5199 5 LEAAINIZLNINTaUVBINSHANUUIUAN 7 Tu nu

lunguneaesfosar 28 wavlunduaiuAuiesay 37.5 wenan

Tunuhisgnumunandiens 2 nqu lngndunaasinuiosas

Hlifianzunsndoudisuuse  fflssornisdudndeslnglaifiiu
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Table 4. Foot pain impact
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Foot function (No. of items1-9) Intervention group (N=25) Control group (N=24) p-value
Day 0 6.6 (1.3) 6.9 (1.3) 0.471
Day 7 2.9(25) 3.5(2.6) 0.468
Difference (D0-D7) 3.7(2.7) 3.5(2.6) 0.732
Mean (SD), using independent T-test
Table 5. Complication of taping
Complication Intervention group (N=25) Control group (N=24) p-value
ltchy 7(28) 9(37.5) 0.478
Rash 0(0) 0(0) NA
Detachment 8 (32) 8(33.3) 0.921
NA, not applicable; Number (%), using Chi-Square test
Table 6. Compliance
Compliance Intervention group (N=25) Control group (N=24) p-value
Medial arch support 0.725
50-75% 6 (24) 4(16.7)
75-100% 19 (76) 20 (83.3)

Number (%), using Chi-Square test

100%
a0%
80%
T0%
G0%
a0%
40%
0%
20%

0%

Comfort I* Comfort C* Stability I* Stability C* Pain Pain

reduction reduction
I}\ C)‘:

Figure 3. Comparison of comfort, foot stability and pain reduction between intervention (i) and control (c) groups
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