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ABSTRACT

The purpose of this study was to determine the immediate effects of
Thai massage on Time-up-and-go test (TUGT) in elderly aged 60-80 years.
A preliminary comparative study was used. Sixteen elderly
participants (12 females and 4 males) participated. They were randomly
allocated into a Thai massage group and a control group. Participants
in the Thai massage group received 1-hour session of whole-body Thai
massage while those in the control group were assigned to rest for one
hour. TUGT were measured at the baseline and immediate after the
intervention with opal sensors and APDM mobility lab software. Primary
outcome from software was TUGT duration. Other outcomes from
software were turn angle, turn duration, sit-to-stand duration, sit-to-stand
lean angle, stand-to-sit duration, and stand-to-sit lean angle. For
parametric data, dependent t-test and independent t-test were used to
calculate the within-group and between-group differences, respectively.
Wilcoxon signed rank test and Wilcoxon rank sum test were used to
compare the outcome difference of within-group and between-group for
non-parametric data, independently. A p-value < 0.05 was considered
statistically significant. There were no significant differences for both
within-group (0.19 s, p-value =0.15) and between-group (0.50 s, p-value
=0.55) in the duration of TUGT duration and other parameters.
We concluded that one session of Thai massage could not provide
immediate effect to improve balance performance.
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Introduction

The elderly global population has been
increased every year". The health status of older
people is declined by physical changes in many
systems with a reduction in capabilities of
physiological processes?. Furthermore, these
physiological changes also affect the balance
performances of older people® that are
considered fall risk and affected to health
problems®,

Exercises were found to be a helpful
intervention for improving balance performances
of older adults by improving muscle strength,
delivery and extraction of oxygen to the muscle,
and joint range of motion®. A passive intervention
like therapeutic massage was also found to
improve body balance®”. Theoretically, massage
therapy could arouse somatosensory systems by
activating the proprioceptors, Golgi tendon organ,
joint receptors, and muscle spindle. It was
also believed to stimulate the resetting of
unproductive reflex actions®?. Moreover, there
are many advantages of massage, such as
improved blood flow, raised skin temperature,
improved tissue flexibility, diminished pain, and
muscle spasm9. It may improve arousal or body
awareness by stimulating proprioception resulting
from brain activating response®?. By these
mechanisms, massage may have a positive effect
on balance performance.

Thai massage, a type of deep therapeutic
massage, has been commonly practiced for
general relaxation. Practically, the massage
therapist applied manual or thumb pressure on
meridian lines situated along with striated muscles
of limbs, back, and neck regions"". It has been
found to provide muscle relaxation and reduce
muscle pain in patients with myofascial pain
syndrome(?, A previous study also found that
Thai massage improved walking performance and
balanced performance in older adults using the
timed-up-and-go test (TUGT)". However, the
immediate effect of Thai massage on subdivision
component of dynamic balance has not been
verified.
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To determine the immediate effect of Thai
massage on TUGT in older people, more details
of subdivision components of TUGT would be
required. The standard TUGT could provide only
the sequel total time spent of sitting on a chair
to standing, 3-meter walking, turning around,
3-meter walking, and sitting on the chair(4"),
However, inertial sensor systems have played an
essential role in movement analysis, especially
the dynamic balance during walking"®. The device
with these sensor systems includes the tri-axial
accelerometer, triaxial gyroscope, and magneto-
meter signals‘”. It could provide measurement of
TUGT with subdivision components analysis during
the whole process of TUGT including duration of
TUGT, sit-to-stand duration, sit-to-stand lean
angle, turn duration, turn angle, stand-to-sit
duration, and stand-to-sit lean angle. These
movement components are essential for analyzing
dynamic balance in patients with movement
disorders and older people™®. This preliminary
study aimed to explore the immediate effects of
one-hour Thai massage on TUGT using an inertial
sensor system in older adults aged 60-80 years.

Materials and methods

A preliminary comparative study was
conducted at Nong Waeng Community Health
Center, Khon Kaen Hospital, Thailand. The study
protocol was approved by the ethics committee
of Center for Ethics in Human Research, Khon
Kaen University, and Khon Kaen Hospital Institute
Review Board in Human Research. Elderly
participants were recruited from Khon Kaen
province using bulletin boards and orals. Sixteen
participants, aged between 60 and 80 years,
who could walk independently for 10 meters or
more and had good co-operation were included.
They were not enrolled if they had history of
brain injury, acute or unstable chronic illness,
uncontrolled hypertension, communicable
diseases, osteoporosis, deep vein thrombosis,
acute arthritis at upper and lower limb, vestibular,
neurological and cardiovascular problem, fracture
and dislocation, deformities of lower extremities,
pain more than 5/10 on visual analog scale,
opened wound at back, upper and lower extremity,
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and visual problems that could not be solved by
glasses.

Sixteen older participants met the criteria
and were randomly assigned to either the Thai
massage group (TM group) or the control group
by using block randomized allocation with block
sizes of 2 and 4, which resulted in 8 participants
per group. Interventions in this study were Thai
massage (TM group) and supine resting (Control
group). Participants in TM group received a session
of one-hour Thai massage onto the whole body
along the ten meridian lines by one massage
therapist. Based on principles of traditional Thai
massage, including thumb or palm pressure, along
the meridian lines, and combined with muscle

stretches at the end of the session, this protocol
of Thai massage has been designed by one of the
authors who has been a master of Thai massage
for 30 years®?. The details of the protocol of Thai
massage in this study are shown in Figure 1-4.
More specifically, Thai massage was to press by
thumbs, fingers, or palms, of which the pressure
was slowly applied until the participant felt mild
discomfort. The pressure was temporarily
sustained for 5-10 seconds and repeated five
times at each point along the meridian lines??.
Following the massage, stretching was performed.
Participants in the control group rested in
a supine lying position for one hour in the same
environment as the TM group.

Figure 2 Leg massage lines.
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Figure 3 Foot massage lines.

Figure 4 Stretching.

The pre-test and post-test were proceeded
on both groups by one physical therapist.
The TUGT was measured for dynamic balance
by timing five sequences, including standing up
from the armchair, walking 3 meters, turning
back, walking to the chair, and sitting down with
maximal performances!'*". Three consecutive
trials were performed for TUGT using an inertial
sensor system (APDM Inc, http://apdm.com).
While measuring, the participants wore the
APDM Opal sensors: one at the sternum, one at
the lower back, and two on both feet (Figure 5).
Participants were asked to sit without leaning
on backseat. When participants were ready,
assessor pressed start and data were recorded in
3 seconds after pressing start. Assessor said “go”
in the third second to command participants.
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Participants raised body up to do test. Data
were stopped capturing when participants
sat steady®. The first trial was a practice trial,
whereas the other two trials were recorded. The
best value of the two trials was chosen. Reliability
of the inertial sensor were reported to be good
and excellence in the study Sankarpandi, Baldwin,
and Ray in 2017 that TUG test showed good within
and between sessions’ reliability with mean
intraclass correlation coefficients (ICC) values of
0.81 and 0.69, respectively in patients with
vestibular disorder" TUGT duration, sit-to-stand
duration, stand-to-sit duration, and turn duration
from software were reported in seconds. Turn
angle, sit-to-stand lean angle, and stand-to-sit
lean angle were reported in degrees"®.
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Figure 5 Participant wore Opal APDM Sensors.

Statistical analysis

The data from sensors were sent to the
computer and analyzed by APDM Mobility Lab™
software. All results were analyzed by STATA
Version 10. Data distributions were calculated
by Shapiro-Wilk test. Descriptive statistics were
used to describe the continuous and categorical
data, including the number of participants, age,
weight, sex, etc. Mean and standard deviations of
the values were calculated for each variable. For
parametric data, dependent t-tests were used to
compare outcome variables at baseline with the
immediate result after each group’s intervention.
An independent T-test was used to compare the
outcome between each group. For non-parametric
data, Wilcoxon signed-rank test was used to
compare outcome variables at baseline with the

Table 1 Demographic data of participants

immediate result after each group’s intervention.
Wilcoxon rank-sum test was used to compare the
outcome between each group. A difference at the
level of p-value < 0.05 was considered statistically
significant.

Results

Demographic data of participants are
presented in Table 2. Sixteen participants enrolled
in this study; 12 were female, and 4 were male. The
mean age of the TM group and control group were
64.9 and 71.5 years, respectively. Their mean height
was 156.6 centimeters for the TM group and 159
centimeters for the control group. The mean body
weight of participants in the TM and control groups
was 64.9 and 61.3 kilograms, respectively.

Characteristics ™ Control Total p-value
Number of participants 8 (6/2) 8 (6/2) 16 (12/4)

(Female/Male)

Age (years) 64.9 (4.1) 71.5 (5.8) 68.2 (6) 0.04
Weight (kg) 64.5 (11.6) 61.3 (9.7) 62.9 (10.4) 0.47
Height (cm) 156.6 (6.1) 159 (10) 157.8 (8.1) 0.54
Body mass index (kg/m?) 26.4 (5.3) 24.3 (3.7) 25.6 (4.6) 0.39

Within-group and between-group
comparisons of outcome measures in TM and
control group are shown in Table 3. No statistically

significant differences were found for both
within- and between-group comparisons.
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Discussion

This study showed that one session of 1-hour
whole body Thai massage could improve TUGT,
despite not statistically significant. Thai massage
was characterized by pressing and holding by
manual deep pressure along ten meridian lines that
cover the whole body and combining with muscle
stretching at the end of the session. The massage
was believed to increase blood circulation,
increase temperature, buffer blood pH of muscle,
and remove waste products. These help improve
performance and recovery of muscle®". The possible
mechanisms of Thai massage were included
neuro-mechanical and mechanical effects.

Older people normally had decreased
flexibility and limited range of motion. This
affected balance performance by decreasing the
activation of muscle spindle and amplitude of
stretch reflex which are the important components
of proprioception senses??. Massage may provoke
proprioceptive nerve endings, change sarcomere
length, stretch muscle, tendon, and ligament
structures that originate reflex of muscle
relaxation®29, Mechanical pressure of massage
helped reduce tissue adhesion by lengthening
decreased or adhered connective tissue that gave
rise of body flexibility®> as measured by the range
of motion?. Thai massage was also found to
improve trunk flexibility in the normal adult with
the tightness of hamstrings?” and older adults®®.
Moreover, massage was found to arouse the
proprioceptors on cutaneous, Golgi tendon organ,
joint receptors, and muscle spindles. Massage
also stimulated the readjustment of unproductive
reflex works that was affected to improve
somatosensory information and balance
performance®.

Unexpectedly, the results of this study
could not support the findings of previous studies
that Thai massage could improve balance
performance. Thai massage on the lower leg
was found to decrease the duration of TUGT
in elderly with knee pain©®%. Moreover, many
researchers studied the effects of other types
of massage that is similar to Thai massage.
One-hour whole-body therapeutic massage might
improve balance performance in the elderly®.

Negative results found in the current study could
be due to either too short duration (single session)
of exposure to Thai massage or small sample size.
TUGT is one of the fall predictors for older adults.
The TUGT of equal or more than 13.5 seconds was
used to identify persons at higher risk of falling®".
Mancini et al. in 2016 compared turning mobility
between older adults who were non-faller, single
fall, and recurrent falls. The results found that the
turn duration of older adults who had recurrent
falls was significantly higher than that of older
adults who were non-faller. Moreover, mean peak
speed of turn and mean turn angle of older adults
who had the recurrent falls were lower than those
of older adults who were non-faller®?. In this
study, the turn duration of Thai massage group was
slightly decreased and turn angle of Thai massage
group was slightly increased immediately after
intervention.

Meanwhile, the control group was somewhat
improved only for turn angle. This could be
believed that Thai massage may modestly
improve balance in the elderly by these parameters.
Further study with larger sample size is
recommended to verify its effect.

Moreover, there were no significant
differences in sit-to-stand and stand-to-sit
parameters. This could be because we used only
one session of one-hour Thai massage. The future
study should investigate for the multiple sessions
and long-term result.

Furthermore, older participants in Thai
massage group were significantly younger than
control group as mean age of Thai massage
and control group were 64.9 and 71.5 years,
respectively. The TUGT duration of Thai massage
group was also lower than control group at
baseline. Previous study was established the TUGT
normative data among community dwelling older
adults, stratified base on cognitive status, gender,
and age groups. It was found that TUGT duration
was increased by aged®® and it was consistent
with our baseline result. Thus, this could be the
limitation of this study that could not possibly
detect the large effects by ceiling effects of
healthy participants’ performances. Further study
should allocate participants to each group with
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stratification of sampling by age and other factors
that are related to balance performance.

As the immediate results of TUGT were not
improved after one session of 1-hour whole body
Thai massage. Further study on multiple sessions
of Thai massage on TUGT should be investigated.

Conclusion

According to the results of this preliminary
comparative study, we concluded that one session
of 1-hour Thai massage session could not provide
immediate improvement of TUGT parameters. In
further study, long-term treatment with follow-up
are suggested.

Take home messages

One session of one-hour Thai massage
may not improve dynamic balance in older
adults as measured by the timed-up-and-go
test.

Conflicts of interest

The authors declare no conflict of interest.

Acknowledgments

The authors would like to express gratitude
and appreciation for Mr. Daniel Seng, product man-
ager of Biofit Technology and Services, who provid-
ed equipment and thank Khon Kaen Hospital for
arranging a study visit at Nong Wang Community
Health Center. The study was financially supported
by the Research and Training Center for Enhancing
Quality of Life of Working Age People, Khon Kaen
University, Thailand.

References

1. United Nation. World population ageing. New
York, NY: Department of Economic and Social
Affairs, Population Division; 2017.

2. BossGR, Seegmiller JE. Age-related physiological
changes and their clinical significance. West J
Med 1981; 135(6): 434-40.

68

10.

11.

12.

13.

Duncan PW, Chandler J, Studenski S, Hughes M,
Prescott B. How do physiological components
of balance affect mobility in elderly men?.
Arch Phys Med Rehabil 1993; 74(12): 1343-9.
Tinetti ME, Kumar C. The Patient Who Falls:
“It’s Always a Trade-off.” JAMA 2010; 303(3):
258-66.

Howe TE, Rochester L, Neil F, Skelton DA,
Ballinger C. Exercise for improving balance in
older people. Cochrane Database Syst Rev
2011; 9(11) :CD004963.

Sefton JM, Yarar C, Berry JW. Massage Therapy
produces short-term improvements in
balance, neurological, and cardiovascular
measures in older persons. Int J Ther Massage
Bodywork 2012; 5(3): 16-27.

Sefton JM, Yarar C, Berry JW. Six weeks of
massage therapy produces changes in balance,
neurological and cardiovascular measures in
older persons. Int J Ther Massage Bodywork
2012; 5(3): 28-40.

Fritz S. Mosby’s Fundamentals of therapeutic
massage. 6™ ed. St. Louis, MO: Elsevier Health
Sciences; 2016.

Vaillant J, Vuillerme N, Janvey A, Louis F,
Braujou R, Juvin R, et al. Effect of
manipulation of the feet and ankles on
postural control in elderly adults. Brain Res
Bull 2008; 75(1): 18-22.

Weerapong P, Hume PA, Kolt GS. The
mechanisms of massage and effects on
performance, muscle recovery and injury
prevention. Sports Med 2005; 35(3): 235-56.
Eungpinichpong W. Therapeutic Thai Massage.
Bangkok: Suweeriyasan publisher. 2008.
Chatchawan U, Thinkhamrop B, Kharmwan S,
Knowles J, Eungpinichpong W. Effectiveness of
traditional Thai massage versus Swedish
massage among patients with back pain
associated with myofascial trigger points.
J Bodyw Mov Ther 2005; 9: 298-09.
Tatchananusorn N., Eungpinichpong W.
Immediate effects of Thai massage on gait
speeds and balance parameters in elderly. Int. J.
Geomate 2020; 18(67): 21-6.



Arch AHS 2021; 33(3): 61-69. Thai massage could not immediately change the balance in older adults

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

Mathias S, Nayak US, Isaacs B. Balance in
elderly patients: the “get-up and go” test.
Arch Phys Med Rehabil 1986;67(6):387-9.
Podsiadlo D, Richardson S. The timed “Up &
Go”: a test of basic functional mobility for frail
elderly persons. J Am Geriatr Soc. 1991;
39(2):142-8.

Fang X, Liu C, Jiang Z. Reference values of gait
using APDM movement monitoring inertial
sensor system. R Soc Open Sci 2018; 5(1):
170818.

Mancini M, King L, Salarian A, Holmstrom L,
McNames J, Horak FB. Mobility lab to access
balance and gait with synchronized body-worn
sensors. J Bioeng Biomed Sci 2011;Supple
1:007.

APDM Inc. White Paper Mobility Lab by APDM.
Portland, OR: APDM Inc: 2015.

Sankarpandi SK, Baldwin AJ, Ray J, Mazza C.
Reliability of inertial sensors in the assessment
of patients with vestibular disorders:
a feasibility study. BMC Ear Nose Throat
Disord. 2017;17:1.

Eungpinichpong W. Therapeutic Thai Massage.
Bangkok: Suweeriyasan publisher. 2008.
Weerapong P, Hume PA, Kolt GS. The
mechanisms of massage and effects on
performance, muscle recovery and injury
prevention. Sports Med 2005; 35(3): 235-56.
Chiacchiero M, Dresely B, Silva U, DeLosReyesR,
Vorik B. The Relationship Between Range of
Movement, Flexibility, and Balance in the
Elderly. Top Geriatr Rehabil 2010,26:148-55.
Fritz S. Mosby’s fundamentals of therapeutic
massage 5" ed. Maryland Heights, MO:
ELSERVIER; 2013: 184.

Shin MS, Sung YH. Effects of massage on
muscular strength and proprioception after
exercise-induced muscle damage. J Strength
Cond Res 2015; 29(8): 2255-60.

Magnusson S. Passive properties of human
skeletal muscle during stretch maneuvers.
Med Sci Sports Exerc 1998; 8; 65-77.

26.

27.

28.

29.

30.

31.

32.

33.

Chatchawan U, Eungpinichpong W, Plandee P,
Yamauchi J. Effects of Thai foot massage on
balance performance in diabetic patients
with peripheral neuropathy: a randomized
parallel-controlled trial. Med Sci Monit Basic
Res 2015; 21: 68-75.

Tatchananusorn N, Eungpinichpong W,
Chatchawan U, Promkeaw D. Immediate
effects of Thai massage on gait parameters in
normal adults: A pilot study. Int J Geomate
2018; 15(49): 118-23.

Tatchananusorn N, Eungpinichpong W.
Immediate effects of Thai massage on gait
speeds and balance parameters in elderly.
Int. J Geomate 2020; 18(67): 21-6.

Fritz S. Massage therapy review. 4" ed. St.
Louis, MO: ELSERVIER; 2015.

Sansila P, Eungpinichpong W, Buakate L,
Ruangrungsi N. The Efficacy of court-type
Thai traditional massage on knee pain relief in
osteoarthritis patients. J Health Res 2014;
28(2): 121-6.

Barry E, Galvin R, Keogh C, Horgan F, Fahey T.
Is the Timed Up and Go test a useful predictor
of risk of falls in community dwelling older
adults: a systematic review and meta-analysis.
BMC Geriatr. 2014; 14: 1-14.

Mancini M, Schulueter H, El-gohary M, Mattek N,
Duncan C, Jeffrey K, et al. Continuous
monitoring of turning mobility and its
association to falls and cognitive function:
A Pilot Study. J Gerontol A Biol Sci Med Sci
2016; 71(8): 1102-8.

IbrahimA, Singh DKA, ShaharS. ‘Timed Up and Go’
test: Age, gender and cognitive impairment
stratified normative values of older adults.
PLoS ONE 2017; 12(10): e0185641.

69



