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Objective: The purpose of this study was to investigate the immediate effects of traditional Thai massage (TTM) on psycho-
logical stress and heart rate variability (HRV).
Material and Method: Thirty healthy participants were randomly allocated in two groups, a TTM group (n = 15) who
received a 1-hour session with moderate pressure of whole body TTM or a control group (n = 15) who rested on the bed for
1 hour. All of them were given a 10-minute mental arithmetic test to induce psychological stress after which they received a 1-
hour session of TTM or bed rest. Psychological stress and HRV were measured at baseline and immediately after mental
arithmetic test, and immediately after TTM or bed rest.
Results: The study found that psychological stress was significantly increased (p<0.05) after mental arithmetic test in both
groups. Comparison on these measures between immediately after mental arithmetic test and after TTM or bed rest revealed
that psychological stress was significantly decreased (p<0.05) and HRV was significantly increased (p<0.05) in both groups.
Root mean square of successive differences (RMSSD) and low frequency were significantly increased (p<0.05) only in the
TTM group. However, all of these measures were found without significant difference when groups were compared.
Conclusion: TTM and bed rest could decrease psychological stress and HRV.
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Acute and chronic stresses are states of mind
in response to pressure from environmental conditions
that can cause psychological and physiological
changes. Many studies found that stress affects heart
rate variability (HRV)(1-4) and activities of the autonomic
nervous system (ANS)(5-9). The mechanism of stress
that affected both HRV and ANS could be explained
that during stress, the cerebral cortex sends the signals
to the ANS. Consequently, the sympathetic nervous
system is activated and causes an increase in

sympathetic activity leading to an increased HR and
alters HRV(1-4).

Previous studies have shown that massage
could effectively reduce stress(10-12), increase HRV,
decrease sympathetic nervous activity, and increase
parasympathetic activity(13,14). TTM is an alternative
treatment that differs from other type of massage
because the main massage technique being used
includes deep pressure massage applied along the
meridian lines on the body, and often combines
stretching the muscles (Fig. 1). Although TTM has
been used for the purpose of inducing relaxation for a
long time, studies on its effect are very limited and
mostly based on subjective measures such as perceived
pain or relaxation from stress. Only one research has
studied the immediate effects of TTM on HRV and
psychological stress, which, found that 30-minute
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session of TTM on the back muscles could increase
HRV and decreased anxiety in patients with back pain
associated with myofascial trigger points(15). Since
psychological stresses may affect both psychological
and physical wellbeing, any kind of stress reduction
methods, such as massage, and rest, would benefit
quality of life. However, no research is available that
has studied the immediate effects of TTM on all
parameters of HRV and psychological stress. Therefore,
the purpose of this study was to investigate the
immediate effects of TTM on psychological stress and
HRV in healthy persons.

Material and Method
Study design and participants

This was a randomized control trial study,
approved by the Ethical committee of Khon Kaen
University, Thailand (HE561485). The study was
conducted at the Department of Health and Sport
Science, Faculty of Education, Mahasarakham
University, Mahasarakham, Thailand.

Procedure and protocol
Thirty volunteered participants were

randomly allocated in two groups, a TTM group (n =
15) included 3 males, and 12 females, average age
33.07+6.4 years and a control group (n = 15) included 4
males, 11 females, average age 36.33+5.26 years. Each
of them gave written informed consent to participate in
this study. Initially, the participants had mild
psychological stress levels in both groups (TTM =
21.27+1.53 and control = 22.13+1.36) as they were
assessed using the Suanprung Stress Test-20(16). The

participants were excluded from the study if they had
any kind of medication or other medical treatment,
moderate to severe muscle or joint pain, impaired skin
sensation or hypersensitivity to massage, history of
serious disease that must be treated by a doctor or
who had moderate stress (25-42 score) assessed by
the Suanprung Stress Test-20, or menopause. The
participants were advised to refrain from eating,
drinking alcohol, smoking, and foods containing
caffeine, at least 2 hours before participating in this
study. The participants in both groups were given a
10-minute mental arithmetic test to induce
psychological stress before the 1-hour session of TTM
or 1-hour of bed rest.

HRV, ANS function and stress
HRV parameters which included heart rate

(HR), the standard deviation of the normal-to-normal
(NN) intervals (SDNN), root mean square of successive
differences (RMSSD) were used to assess ANS activity.
Increased HR, decreased SDNN and RMSSD indicated
an increased sympathetic activity, In contrast, decreased
HR and increased SDNN and RMSSD represented
increased parasympathetic activity(17). High frequency
(HF), low frequency (LF), and low frequency per high
frequency (LF/HF) ratios were used to assess ANS
balance. Decreased HF and increased LF/HF ratio
represented increased sympathetic activity, whereas,
increased HF and decreased LF/HF ratio represented
increased parasympathetic activity(17). LF reflects the
modulation of cardiac autonomic outflows by
baroreflexes, which increases LF representing increased
baroreflex function, not measure for cardiac sympathetic
activity(18,19). Increased baroreflex cause increase
parasympathetic activity and decrease sympathetic
activity to maintain homeostasis in the body. Increasing
or decreasing HF and LF reflects the ability of the body
to maintain ANS balance(17).

ANS function includes stress index and stress
resistance where, increased stress index and decreased
stress resistance represent increased sympathetic
activity. On the other hand, decreased stress index and
increased stress resistance represent increased
parasympathetic activity.

Psychological or mental stress was used to
assess stress, namely, increased and decreased
psychological stress represented increased and
decreased stress, respectively.

SDNN and RMSSD are parameters of HRV
using time domain analysis whereas HF, LF, and LF/HF
ratio are parameters using frequency domain analysis.

Fig. 1 The points on the meridian lines massage of TTM
as depicted by Eungpinichpong W(21).
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The time intervals between each successive normal
QRS complex (NN intervals) are used to determine for
HRV analysis. Abnormal beats that are not generated
by sinus node depolarization and artifacts are filtered
by the software.

SDNN is a standard deviation of the NN
intervals, SDNN reflects total cyclic element of the
variability in recorded series of NN intervals. RMSSD
is the square root of the mean squared differences of
successive NN intervals and this measure estimates
high-frequency variations in short term NN intervals
of heart rate. It reflects parasympathetic regulation of
the heart.

The HF power spectrum ranges between 0.15
and 0.4 Hz. These frequencies reflect parasympathetic
activity. The LF power spectrum ranges between
0.04 and 0.15 Hz. It reflects both sympathetic and
parasympathetic activity. The LF/HF ratio is the ratio
between the power of low and high frequency. This
measured value indicates overall balance between the
sympathetic and parasympathetic systems. This is
calculated from the ratio of LF Norm and HF Norm,
where LF Norm = LF/(LF + HF) x 100 and HF Norm =
HF/(LF + HF) x 100.

Stress index presents the level of stress in the
body. It consists of two parts, pressure index and
emotional status. The pressure index implies physical
stress or physical pressure based on SDNN and mean
HR in the time domain. The emotional status is the
emotional stress level calculated from the balance of
the sympathetic nervous system and parasympathetic
nervous system. Stress resistance indicates the
adaptability of the body against the stress and is
derived from SDNN(20).

The Faces Rating Scale was used to assess
psychological stress and consists of 10 scales.

Procedure
The participants sat on a comfortable chair

with a backrest with eyes opened and breathed normally
throughout the 5 minutes of data collection. The HRV
and stress parameters were measured by SA-3000P
(Medicore Co., LTD., Korea) and the procedure of
measurement followed the SA-3000P operation manual
version 2.8. HR, SDNN, RMSSD, HF, LF, and LF/HF
ratio were used to evaluate HRV. Stress resistance, and
stress index were used to reflect ANS function.

Traditional Thai Massage (TTM) and bed rest
The participants received a 1-hour session of

TTM or bed rest in a temperature-controlled room (25-

26°C). Moderate thumb and palm pressure of the TTM
was applied along the meridian lines on all the parts of
the body including lower limbs, back, neck, head, and
upper limbs.  Massage was performed in the supine,
side lying on the left, and on the right positions (Fig.
1). At the end of the massage for each part, the
participants had passive stretches for the
corresponding muscle groups. In the control group,
the participants lay on a bed in the same positions.

Statistical analysis
The data were presented as mean + SD.

Repeated measures ANOVA was used to compare the
mean difference within group in each period. The two-
way repeated measures analysis of variance (ANOVA)
was used to compare the mean difference between TTM
and control groups. Statistical significance was set at
the p-value <0.05.

Results
Within-groups comparison of the means

between baseline and immediately after mental
arithmetic test revealed that only psychological stress
in both groups was significantly increased (p = 0.001
and p = 0.001 in TTM and control groups, respectively).
Although, HF in the TTM group (p = 0.07) and LF/HF
ratio in both groups (p = 0.059 and p = 0.052 in TTM
and control groups, respectively) showed no
difference, it showed a tendency to decline and
increase, respectively, when compared to baseline.

Comparing the means between immediately
after mental arithmetic test and TTM or control group,
we found a significant decrease in HR (p = 0.02 and p =
0.027 in TTM and control groups, respectively), and
significant increase in SDNN (p = 0. 033 and p = 0.008 in
TTM and control groups, respectively). However,
RMSSD was significantly increased only in the TTM
group (p = 0.002).

Significant increase in HF was found in both
groups (p = 0.002 and p = 0.039 in TTM and control
groups, respectively). However, LF was significantly
increased only in the TTM group (p = 0.011), whereas
the LF/HF ratio was not changed in both groups.

The authors also found significant decrease
in stress index (p = 0.004 and p = 0.03 in TTM and
control groups, respectively), significant increase in
stress resistance (p = 0.044 and p = 0.004 in TTM and
control groups, respectively), and significant decrease
in psychological stress (p = 0.0001 and p = 0.0001 in
TTM and control groups, respectively) (Table 1).

Between-groups comparison showed no
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difference between the groups in both conditions
including after mental arithmetic test and after
intervention (Table 1).

Discussion
The present study demonstrated that mental

arithmetic test could increase sympathetic activity as
indicated by increased psychological stress. In
addition, TTM and bed rest could decrease sympathetic
activity indicated by decreased HR, increased SDNN,
RMSSD, HF, LF, stress resistance, decreased stress
index and psychological stress. A previous study(1), Li
et al, (2009) reported a 10-minute video game challenge
could decrease RMSSD and HF in 399 youths and
young adults that was consistent with Wang et al(2).
They showed RMSSD and HF significantly decreased
after three 10-minute laboratory stressors including
virtual reality car driving, video game challenge, and
the social competence interview) in 427 European and
308 African American twins. It could be concluded that
stress could increase sympathetic activity and decrease
parasympathetic activity. Although, the present study
showed no difference in HF, it may have resulted from
the small sample size when compared with both studies.
Sympathetic activity increased after stress condition,
however, TTM could decrease sympathetic activity
indicated by decreased HR, mental stress, stress index
and increased stress resistance and increased
parasympathetic activity as indicated by increased
SDNN, RMSSD, and HF, consistent with previous
studies(13-15). The present study found that, bed rest
affected both sympathetic and parasympathetic
activities. Psychological stress, stress index and HR
were significantly decreased, and stress resistance,
SDNN, and HF were significantly increased after bed
rest. TTM provided slightly more positive effects than
the rest because RMSSD and LF were not changed
after bed rest but they showed differences after TTM.
LF/HF ratio was not significantly changed after both
interventions for maintaining balance of the ANS
system. However, the immediate effects of TTM showed
no difference from bed rest.

Limitations and future study
Since this study determined the effect of TTM

on the induced stress from performing mental arithmetic
stress test, the results cannot extrapolated to persons
who have already had psychological disorders. Further
study of patients with substantial anxiety or stress
arising from their daily living activities is suggested.
The authors also encourage researchers to investigate

long-term and cumulative effects of TTM on these
measures in the future.

Conclusion
The present study has demonstrated that

either TTM or bed rest could successively recover
(decrease) psychological stress and HRV. This was
indicated by 1) a decrease in psychological stress,
stress index, and HR, increased stress resistance, SDNN,
RMSSD, HF, and LF after a 1-hour session of TTM and
2) decreased psychological stress, stress index and
HR, increased stress resistance, SDNN, and HF after
bed rest.

What is already known on this topic?
Previous studies have shown stress could

decrease HRV(1-5) and many studies have demonstrated
that massage could reduce stress(10-12), increase HRV,
decrease sympathetic nervous activity, and increase
parasympathetic activity(13,14). However, only one
research(15) found that TTM could increase HRV. They
measured LF, HF, and LF/HF ratios, the frequency
domain of HRV and they used a 30-minute session of
TTM on the back muscles in patients with back pain
associated with myofascial trigger points.

What this study adds?
The present study induced stress using a 10-

minute mental arithmetic test. After that, the participants
received a 1-hour TTM on to all parts of the body or
bed rest. This study measured frequency domain (LF,
HF, and HF/LF ratio), time domain (SDNN and RMSSD)
of HRV, ANS function (stress index and stress
resistance) and psychological stress at baseline, after
mental arithmetic test, and immediately after TTM or
bed rest.
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