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Background: This study aims to preliminarily evaluate effect on physical properties of shoulder joints and cognitive function
after practicing Rue-si-dad-ton, a Thai traditional exercise using the postures of the hermit doing body contortion which
still lacks systematically conducted evidence-based regarding its benefits.

Material and Method: Thirty-seven participants who have routinely worked on computer at least 3 hours per day were
recruited and randomized into intervention (n = 19) or control group (n = 18). Physical effect on shoulder joints was
evaluated by measuring shoulder range of motion (ROM) and evaluating shoulder function with the American Shoulder &
Elbow Surgeons Standardized Shoulder Assessment Form. Cognitive function was determined by Verbal Fluency Test, Trail
Maker B Test, and Digit Span Test. Both study groups were assessed by all tests at the beginning and at the end of study by
blinded assessors. The intervention group performed 3 postures of Rue-si-dad-ton exercise (an hour per day for 4 days by
a well-trained instructor) before the final measurement.

Results: Only left and right shoulder flexion of the intervention group (p-value = 0.006 and 0.010 respectively) showed
significant increment compared with the control group using ANCOVA test with baseline adjusted as covariate. Other
variables, including joint and cognitive function, indicated no significant changes between groups. No complications from
exercise were found during the study.

Conclusion: Rue-si-dad-ton may safely help improve range of joint motion with potential benefit for joint and cognitive
Sfunction. Additional extensive studies with adequate number of participants and longer period of exercise are warranted.
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Rue-si-dad-ton is a part of Thai wisdom
defined as an exercise using the posture of the hermit
doing body contortion. There are no evidences of its
origin. In 1788, King Rama I compiled and created a
Rue-si-dad-ton statue from soil, which was later
converted to zinc, and tin based ones during the
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reign of King Rama III comprising of 80 postures.
Nowadays, Rue-si-dad-ton has been used for relieving
musculoskeletal symptoms in Thai traditional
medicine".

The practice of Reu-si-dad-ton consists of
slow moving one or several parts of the body into
required positions while holding breath for a short
period of time. Therefore, practicing it was claimed
to relieve joint stiffness, muscular pain, strengthen
muscles and related connective tissues. It can improve
cardiovascular and respiratory function and also purify
the mind"?. Beginning from its proclaimed benefits,
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studies have been carried out to provide scientific
evidences for its use. So far, evidences from previous
studies on physiological changes in cardiopulmonary
function®* and increase in anaerobic fitness® have
been suggestive yet with a limitation of small study
size and lack of control groups. Other studies showed
beneficial outcomes of applying Rue-si-dad-ton as
a part of exercise program for health promotion in
several groups of population such as diabetes mellitus
patients®, pre-hypertension patients”, pre-school
children® and women with sedentary lifestyle®.
Considering the slow stretching movements
of Rue-si-dad-ton, it is likely that the exercise could
have certain impacts on physical and mental health
of the practitioners®”. Both effects could possibly be
applied as prevention and treatment of muscle fatigue
and joints stiffness among office workers after long-
duration, computer use!!”. Thus, this pilot study aimed
to initially measure the effect on physical and cognitive
aspects from practicing Rue-si-dad-ton among office
workers since no previous evidences regarding these
aspects of the exercise have been investigated.

Material and Method
In February 2011, 37 subjects were recruited
following the eligibility criteria as follows.

Inclusion criteria

The office workers whose work involved
using computers for at least 3 hours per days, and 5 days
per week and aged more than 32 years old (criteria for
advance aging of Thai Traditional Medicine as advised
by Center of Applied Thai Traditional Medicine,
Faculty of Medicine Siriraj Hospital) were enrolled.

Exclusion criteria

The workers who had abnormalities of
vertebral column, lower extremities, and carrying
angle, had severely injured shoulder joint, had
diagnosis of severe osteoporosis or were unable to
sit cross-legged and to kneel on the floor, folding legs
underneath thighs while resting the buttocks on the
heels were excluded from the study.

Subject allocation

The randomization table was generated and
the code was sealed in opaque envelopes by a research
assistant who was not involved in the enrollment
process. After recruitment and pre-testing, subjects
were randomly allocated into control and experimental
groups by researchers who were blinded to the
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randomization list. All assessors were blinded to the
group subjects to which they were allocated. Consent
was obtained from all participants. The study was
approved by Siriraj Institutional Review Board.

Intervention: Rue-si-dad-ton training

Selection of Rue-si-dad-ton movements

Three postures that involved shoulder
movement, which were recommended by experts at
Center of Applied Thai Traditional Medicine and
Department of Rehabilitation Medicine, Faculty of
Medicine Siriraj Hospital, and expected to pose
minimal risk on the subjects, were selected from the
original 80 postures.

Instruction for each selected movement"

1. The posture to relieve abdominal pain,
pain of the scapular (Fig. 1).

Sit on the floor with crossed-legs, arms above
knees. Slowly raise arms with elbow semi-flexed until
elbows are at shoulder level. Move arms backwards,
extend wrists and fingers, face upwards slightly. Hold
breath and stay in this position for 10 seconds.

2. The posture to relieve laziness (Fig. 2)

Sit on the floor with crossed-legs, arms above
knees. Hold hands together by crossing fingers. Slowly
stretch both arms and twist body to the left, to the right,

A

Fig.1  The posture to relieve abdominal pain, pain of
the scapular. A) Preparatory posture, B) Finalized

posture.

Fig.2  The posture to relieve laziness. A) Preparatory

posture, B) Finalized posture.
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and above the head, respectively. Hold breath and stay
in this position for 10 seconds.

3. The position to relieve abdominal pain and
limitation of ankle (Fig. 3)

Kneel on the floor, folding legs underneath
thighs, while resting the buttocks on the heel. Stretch
arms to the front, palm faces together. Slowly move
arms above head. Stretch arms to the back. Hold breath
and stay in this position for 10 seconds.

Rue-si-dad-ton exercise sessions

For the intervention group, an hour per day
of Rue-si-dad-ton exercise was arranged for 4 days.
The sessions were held at Center of Applied Thai
Traditional Medicine. Led by a single professional
trainer in Rue-si-dad-ton, each participant was assured
to receive the same standard for the intervention. After
receiving the intervention for 4 days, the intervention
groups underwent the final assessment. While the
intervention group received intervention as mentioned,
the control group did not participate in such sessions
and was not allowed to exercise until the end of the
project.

Outcome measurements

Participants in both groups were evaluated at
pre-test and post-test in terms of physical effects and
cognitive functions by blinded assessors. A training
session for all assessments was arranged in order to
validate the procedures and reduce the inter-rater
variation. Physical outcomes consisted of range of
motion (ROM) and functions of shoulder joint. ROM
of the shoulder was measured by goniometer in

Fig.3  The posture to relieve abdominal pain and
limitation of ankle. A) Preparatory posture,

B) Finalized posture.
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flexion, extension, abduction, external rotation and
internal rotation using Norkin and White’s 180 degree
system). The patients’ self-report section of the
American Shoulder & Elbow Surgeons Standardized
Shoulder Assessment Form (ASES) was used to assess
pain score and shoulder function. The pain score
ranged from one (the least painful) to ten (the most
painful) score. The shoulder function was divided
into 10 activities’ items with score 0 (unable to do) to
3 (no difficulty) for each item resulting in range of
0 to 30 scores. Both part of the assessment form can
be calculated as total scoring for patients’ section
(pASES) = [(10-pain score) x 5] + [(5 x Sum of
functional items)/3] with score ranging from 0 (the
worst) to 100 (the best){?).

Cognitive function was measured targeting
a working memory using four standard tests which
are Verbal Fluency Test, Trail Making B Test, Digit
Forwards Span Test and Digit Backwards Span
test'. Each test has details as followed.

1. Verbal fluency test

Verbal fluency test indirectly involves with
working memory by tracking which words have
already been said. To give the test, the assessor selected
1 alphabet (in the study, Thai alphabet Kor-Kai and
Sor-Seua for pre-test and post-test, respectively). The
subject then had 1 minute to speak out as many words
as possible beginning with that letter. Proper nouns,
numbers and repetitions were not allowed. The results
were recorded as the number of valid entries.

2. Trail making B test

Trail making B test evaluates working
memory through divided attention. To administer the
test, the subjects had to connect the numerical circle
alternating with different colors in sequential order.
While connecting the circles, the subjects were not
allowed to raise the tools that they used to connect the
circles from the test paper. However, according to
Reitan’s method, the assessors were allowed to point
out any error that occurred and scored the test on time
alone.

3. Digit span tests

Digit span tests assess working memory in
form of short-term retention capacity consisting of two
tests which are Digit forwards span test and Digit
backwards span test. In both tests, sets of digits were
told slowly and clearly, to the subjects who were asked
to repeat them in the same order for Digit forwards
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span test and in the reverse order for Digit backwards
span test.

Statistical analysis

All analysis was performed in SPSS
version 18. For every variable, means were calculated
for both pre-test and post-test. Paired t-test was used
to compare differences between mean of pre-test and
post-test of each group. ANCOVA using baseline as
covariate was used to compare differences between
intervention and control group.

Results

After recruiting forty participants, three
subjects withdrew resulting in 37 subjects who
underwent randomization, from which 19 people were
placed in the intervention group and 18 people were
in the control group, as shown in Fig. 4. The average
ages in the intervention and control group were
41.5£7.1 and 39.7£7.0 respectively. Most subjects
were female (89.5% and 88.9% in intervention and
control group). No participant was lost to follow-up in
either groups.

Physical performance and cognitive tests
are shown in Table 1 and 2, respectively. Comparing
within each group by paired t-test, the intervention
group had significant increment in left flexion, right
flexion, right extension, left abduction, right abduction
and Trial Making B Test. The control group also
significantly increased in right extension, left
abduction, right abduction and Trial Making B Test.
Comparing between the two groups with ANCOVA
adjusted baseline as covariate, right and left flexion of
the intervention group showed significant increment

[ Assessed for eligibity (n = 40) |
Excluded (n = 3)
- Declined to participate (n = 3)

Randomized (n = 37)

‘ Allocate to control group (n = 18) |

!

Allocated to intervention group (n = 19)
- Received allocated intervention (n = 19)

Lost to follow-up (n = 0)
Analyzed (n = 19)

Participant flow.

Lost to follow-up (n = 0)

Analyzed (n = 19)

Fig. 4
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(p-value = 0.010 and 0.006 respectively) as shown in
Table 1. For cognitive function, no difference between
groups was found for cognitive tests. No complications
from the exercise, such as muscle ache or joint pain,
were reported.

Discussion

This pilot study illustrates the feasibility of
using Rue-si-dad-ton as an intervention to prevent
computer, use-related upper limb musculoskeletal
disorders in office workers. Findings from this
preliminary study suggest that the exercise could
improve range of motion of certain direction.

Within each group, it could be seen that right
extension, right and left abduction and Trial Making
B test significantly increased. Since the control group
was not allowed to exercise during the project and none
of them reported violating this agreement, this means
that these parameters also changed in the control group
from other factors apart from the exercise. Changes in
right and left flexions were statistically significant only
in the intervention group. When comparing the between
intervention and control groups by ANCOVA using
baseline as covariates, both flexions in the intervention
group still showed statistical significance compared to
the control, thus suggesting the positive effects of the
exercise on range of motion in this direction.

Considering movement of the chosen
postures used in the intervention, flexion of shoulders
is the main action in the three postures. The results
could imply that Rue-si-dad-ton may have positive
effects on joint function in the exercised movement.
Improvement in physical function from the exercise
is similar to that of other studies on the effects of
Rue-si-dad-ton with different physical outcomes®-%,

Effects of passive stretching exercise can be
explained by two rationales, which are biomechanical
changes and cellular biological approach!>. Applying
passive force to a substance, it will be deformed
depending on its material properties, a phenomenon
of biomechanical change. This kind of change
occurs readily but it is also reversible and only lasts
for minutes to hours. Considering at molecular
structure of tissues surrounding joints, stretching can
also affect its cellular structure such as increment in
number of sarcomeres. This latter adaptation occurs
quite late, but is also considered less readily reversible
thus contributing to lasting effects of the exercise.
Since the intervention was only 4-days long, most
of the observed effects possibly came from the
biomechanical one.
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Table 1. Physical performance at baseline (Day 0) and on the 4™ day (Day 4)

Variables Intervention (n = 19) Control (n = 18) p-value? (between groups)
Range of motion (ROM) (degree)
Left flexion
Day 0 170.1£7.7 171.0£10.6
Day 4 177.445.4 170.6£10.4 0.006*
p-value! 0.001* 0.858
Right flexion
Day 0 172.0£7.3 170.6£9.4
Day 4 177.242.9 171.9£8.4 0.010*
p-value! 0.003* 0.458
Left extension
Day 0 46.6+10.3 49.849.8
Day 4 51.1£7.2 52.248.3 0.837
p-value! 0.130 0.287
Right extension
Day 0 47.5+8.3 46.9+6.4
Day 4 51.4%6.3 53.748.9 0.283
p-value! 0.022* 0.006*
Left abduction
Day 0 177.843.7 173.8+12.1
Day 4 179.9£1.7 176.0£11.2 0.569
p-value! 0.031* 0.039*
Right abduction
Day 0 178.842.6 175.948.1
Day 4 180.4+0.8 179.246.1 0.935
p-value! 0.015* 0.040*
Left internal roation
Day 0 50.6£13.0 50.0£10.7
Day 4 50.7£7.0 53.419.3 0.203
p-value! 0.967 0.119
Left external rotation
Day 0 85.3+11.1 82.8+14.2
Day 4 86.0+10.3 81.0+16.3 0.223
p-value! 0.501 0.391
Right external rotation
Day 0 88.1+3.4 84.3+12.5
Day 4 89.2+2.8 81.3+18.4 0.201
p-value! 0.106 0.426
Pain scale (0-10 points)
Day 0 0(0,0) 0(0,0)
Day 4 0(0,2) 0(0,2) 0.985
p-value? 0.063 0.088
Shoulder function (0-30 points)
Day 0 24.844.4 25.242.0
Day 4 19.4+1.6 19.0£2.1 0.389
p-value' 0.708 0.830
PASES (0-100 points)
Day 0 80.8+4.2 81.5+3.4
Day 4 85.7+2.3 85.7+3.0 0.867
p-value! 0.090 0.136

! Mean + SD, p-value from Paired t-test for comparison within each group

2 p-value obtained from comparison between groups by ANCOVA using baseline as covariate
 Median (Q,, Q,), p-value from Wilcoxon signed-ranks test

* Statistically significant
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Table 2. Cognitive function at baseline (Day 0) and on the 4" day (Day 4)

Variables

Intervention (n = 19)

Control (n = 18) p-value? (between groups)

Verbal fluency test (words)

Day 0 14.2+6.1

Day 4 14.6+3.1

p-value! 0.741
Trail maker B test (second)

Day 0 56.7£15.1

Day 4 46.0£12.6

p-value! 0.000*
Digit forwards span test (digits)

Day 0 7.7£1.0

Day 4 7.6%1.0

p-value! 0.790
Digit backwards span test (digits)

Day 0 4.5%+1.2

Day 4 4.6%1.1

p-value! 0.546

12.7+4.2
12.7+3.9
1.000

0.166

76.0+35.3
56.0+18.5
0.025%*

0.303

7.6+1.3
7.4+1.2
0.215

0.418

43+1.1
5.0£1.2
0.231

0.798

' Mean + SD, p-value from Paired t-test for comparison within each group
2 p-value obtained from comparison between groups by ANCOVA using baseline as covariate

* Statistically significant

Other Complementary and Alternative (CAM)
exercises with similar features like Rue-si-dad-ton are
Yoga'®!? Tai Chi'®!®), and Qigong®*?Y, being self-
practicable exercises with slow movement correlated
with breathing pattern. Studies on these exercises
show physical and improvements in the intervention
group encouraging the need to justify psychological
enhancement from Rue-si-dad-ton.

The present study does have some limitations.
The most important limitation is the time limit
resulting in very short duration of the trial. Most of the
pilot studies regarding CAM exercises last at least a
month with intervention sessions ranging from one to
three sessions per week. Findings from other studies
suggest that other mental aspects such as stress level
and overall quality of life changed significantly in
about four to six weeks; thus, it is very possible that
unchanged cognitive function in the current study is
due to the mentioned time constraint. Despite this fact,
the trial still yielded positive results in improvement
of certain directions of range of motion. Another
potential limitation is the sample size. Being a pilot
study, no sample size estimation was formally
calculated. However, comparing with other studies
in the same field, the number of participants in the
present study is fairly acceptable. Another limitation
is that the study does not incorporate long-term
follow-up concerning the retention of effects from the
exercise.
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Results from the study may be applied to
support the practice of Rue-si-dad-ton as an office-
based intervention to prevent computer-related
musculoskeletal disorders by increasing range of
motion in exercised directions. Further research trials
with longer duration and larger sample size are
warranted.
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What is already known on this topic?

Rue-si-dad-ton has been studies in various
aspects such as physiologic effects on cardiopulmonary
function and change in anaerobic fitness. Also, a
number of studies illustrate its application and benefit
in many populations such as diabetes mellitus patients,
pre-hypertension patients, pre-school children and
women with sedentary lifestyle.
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What this study adds?

This study preliminarily indicates that the

exercise can increase range of motion and is feasible
as a prevention of musculoskeletal disorder in upper
limbs in office workers.
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