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Summary The purpose of this study was to investigate the therapeutic effects of traditional
Thai massage (TTM) on pain intensity, pressure pain threshold (PPT), muscle tension and
anxiety associated with scapulocostal syndrome (SCS). Twenty patients were randomly allo-
cated to receive a 30-min session of either TTM or physical therapy modalities (PT: ultrasound
therapy and hot pack) for 9 sessions over a period of 3 weeks. Pain intensity, PPT, muscle
tension and anxiety were measured before and immediately after the first treatment session,
1 day after the last treatment session and 2 weeks after the last treatment session. Results
indicated that the TTM group showed a significant improvement in all parameters after the first
treatment session and at 1 day and 2 weeks after the last treatment session (p < 0.05). For all
outcomes, similar changes were observed in the PT group except for PPT (p < 0.05). The
adjusted post-test mean values of each assessment time point for pain intensity and muscle
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tension were significantly lower in the TTM group than those of the PT group (p < 0.01). In
addition, the values for PPTwere significantly higher in the TTM group (p > 0.05). We therefore
suggest that TTM could be an alternative treatment for the patient with SCS.
ª 2011 Elsevier Ltd. All rights reserved.
Background

Scapulocostal syndrome (SCS) is a common chronic muscu-
loskeletal pain syndrome which mainly affects the posterior
shoulder area (Abrams and Goodman, 2007). Waldman
(2008) reported that SCS is a chronic myofascial pain
syndrome (MPS), and the myofascial trigger points (MTrPs)
can be found on physical examination. Albeit these MTrPs
are commonly localized to the scapular region, the pain is
often radiated to other areas. This radiating pain can be
wrongly diagnosed as relating to another area, leading to
extensive evaluation and inefficient treatment (Waldman,
2008). However, this syndrome could be diagnosed clini-
cally with careful history taking and physical examination
(Abrams and Goodman, 2007).

The remarkable feature of SCS is pain which is localized
to the upper trunk, especially to the medial superior border
of the scapula, and it may radiate into the other areas such
as the cervical spine and the arm (Cohen, 1980; Schmerl
and Schmerl, 2002; Abrams and Goodman, 2007). The
onset of symptoms in SCS is often insidious or might follow
a trauma. Patients with insidious onset usually provide
a history of postural or occupational stresses (Shull, 1969).
A study of SCS found that the MTrPs was presented in the
origin of the serratus posterior superior muscle in 99% of
121 patients (Fourie, 1991).

Epidemiological data shows that SCS is frequently found
in posturally compromised, middle-aged patients, and
especially those with occupations that force them to
extend their arms in front of them with their neck forward
for prolonged periods of time. In addition, the incidence of
scapulocostal syndrome is higher in women than men
(Abrams and Goodman, 2007). Michele et al. (1950) repor-
ted that during the years 1947e1949, 30% of all middle-
aged patients presenting with shoulder problems had SCS.

The pathophysiology of SCS has not been clearly eluci-
dated (Fourie, 1991). Thus, numerous therapeutic
approaches have been used with varying success rates.
Waldman (2008) suggested that the treatment of SCS should
focus on deactivating the MTrPs and obtaining prolonged
relaxation of the affected muscles. He hypothesized that
inhibiting the vicious cycle of pain in this way may allow the
patient to obtain long term pain elimination.

The utilization of alternative medical treatments for
many conditions has been increasing during recent years
and massage has been documented as one of the most
frequently used alternative treatments for musculoskeletal
pain (Tapanya, 1993; Eisenberg et al., 1998; Chaithavuthi
and Muangsiri, 2005).

Traditional Thai massage (TTM) is a form of deep
massage with brief sustained pressure on the affected
muscles along with passive stretching (Tapanya, 1993). The
practitioner uses the thumbs, palms or elbows to control
the mechanical pressure applied during massage, directly
pressing on the meridian lines called “Sen Sib”, and
focusing the pressure on specific points on these lines. Itha,
Pingkla and Kanlataree (the first, second and fourth lines of
“Sen Sib”) are the lines which have been used in this study.
These lines pass along the muscles of the upper back,
scapular, and shoulder areas. Specifically, the three lines
pass along the trapezius, rhomboids serratus posterior
superior, splenius cervicis, splenius capitis, scalenii, and
sub-occipital muscles. Therefore the pressure applied on
these lines may reduce pain and tension of the affected
muscles associated with SCS. Pressure point massage along
the “Sen Sib” is believed to release blocked energy, and
increase awareness and vitality, while gentle stretching of
the joints and muscles relieves tension, enhances flexi-
bility, and induces a deep state of tranquility (Tapanya,
1993).

Buttagat et al. (2011) revealed that TTM on back muscles
promotes relaxation, reduces stress and increases para-
sympathetic activity in patients with back pain associated
with MTrP. In addition, Eungpinichpong (2008) suggested
that TTM also increases blood circulation, decreases blood
pressure, decreases heart rate, reduces pain and promotes
relaxation.

At present, experimental research to support the effects
of TTM for the treatment of different conditions is still
limited, while no randomized clinical study has attempted
to evaluate the efficacy of any treatment method on
patients with SCS, especially non-pharmacologic treat-
ments. Moreover, no research has specifically evaluated the
efficacy of TTM for treatment of SCS. Thus, this treatment
method still needs more scientific evidence to support the
beneficial effects. Therefore, this study evaluates the
effects of TTM on pain intensity, pressure pain threshold,
muscle tension and anxiety in patients with SCS.

Method

Design and setting

A prospective, parallel group, assessor-blind, randomized
clinical trial was conducted in the Division of Physical
Therapy, Faculty of Associated Medical Sciences, Khon Kaen
University, Thailand. The study was approved by the Ethics
Committee of Khon Kaen University.

Participants

Patients with SCS, aged 18e50 years, were recruited from
Khon Kaen province using bulletin boards and verbal
requests for participants during a 4-month period between
December 2009 and March 2010. They were screened by
case history acquired through interview and physical
examination by a physiatrist.

The participants were included if they presented with
spontaneous scapular pain which had lasted longer than 12
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weeks, and had at least one trigger point in the scapular
region (serratus posterior superior, rhomboid groups and
levator scapulae muscles). Trigger points were diagnosed as
the presence of tender points within palpable taut bands of
muscle in areas that the patient identified as painful.

The criteria for exclusion was based on any history of
disease or other disorder which may be contraindicated for
TTM such as contagious skin disease, injury or inflammation
of the muscle, bone fracture and/or joint dislocation, open
wounds, uncontrolled hypertension, drug and/or alcohol
intoxication, a history of rotator cuff dysfunction, cervical
radiculopathy, degenerative shoulder joint disease or
shoulder stiffness.

Each patient signed an informed consent form prior to
the baseline examination.

Procedure

Randomization
The twenty patients who met the above inclusion/exclusion
criteria were randomly allocated to either the TTM group or
the PT group using block randomized allocation with block
sizes of 2, 4, and 6. Groups were assigned using a pre-
generated random assignment scheme enclosed in enve-
lopes (STATA Version 10), which resulted in a total of 10
patients per group.

Treatment

Traditional Thai massage
Participants received a 30-min session of TTM for 9 sessions
over a period of 3 weeks around the scapula region while
lying on their side. The side-lying position was chosen to use
in the current study because the trigger points, such as the
trigger point of serratus posterior superior muscle, are
usually hidden beneath the scapular. Thus, the participants
were asked to perform transverse adduction of their arm
plus protraction of the scapula while lying on their
contralateral side. All TTM in this study was conducted by
Figure 1 The massage points included in this study ar
a well-trained, certified massage therapist. Massage points
included in this method are located along four lines on each
side of the body (Fig. 1). The pressing technique employed
in TTM uses the body weight of the massage therapist to
apply gentle, gradually increasing, pressure through the
therapist’s thumb, fingers, or palm. Pressure is applied until
the patient starts to feel slight discomfort after which this
pressure is maintained for 5e10 s at a time. This sequence
can be repeated several times for each massage point
(Chatchawan et al., 2005). The final step of TTM applied in
this study included three specific stretching techniques for
the patients with SCS. These techniques were performed
according to the techniques of Eungpinichpong (2008) (Figs.
2 and 3).

Physical therapy modalities (comparison group)
The PT group received a 30-min session of a hot pack and
ultrasound therapy for 9 sessions over a period of 3 weeks in
the same environment as the TTM group. The physical
therapy modalities included continuous ultrasound treat-
ment (Sonostat 833; CAmed Medical Systems GmbH,
Elbeallee 17, D-50765 Koln, Germany) with 1 MHz frequency
and 1 W/cm2 intensity around the scapular region for
10 min. In addition, the patients were treated with a hot
pack (60 �C) for 20 min. The same pre- and post-treatment
assessments were conducted on both groups. At the end of
the study (after the 2 week follow-up), all participants in
both groups were given the opportunity for instruction in
a series of scapular exercises to practice at home.
Outcome measures

The outcome measures in this study were measured by
a research assistant who has documented clinical practice
as a licensed physical therapist. The reliability of outcome
measures (such as pain intensity, PPT, feeling of muscle
tension and state anxiety inventory) was tested on 10
patients with SCS prior to data collection. All outcome
e located along four lines on each side of the body.



Figure 2 Specific stretching techniques of traditional Thai massage for patients with scapulocostal syndrome. A: Stretching
technique 1, B: Stretching technique 2.
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measures showed a high degree of correlation (Intraclass
Correlation Coefficient (ICC) over 0.90).

All outcome measures were assessed before and imme-
diately after the first treatment session on day 1 (imme-
diate effects), 1 day after the last treatment session (short
term effects), and 2 weeks after the last treatment session
(long term effects). Details of outcome measures are
described below.

Pain intensity (main outcome measure) and muscle
tension
Pain intensity and muscle tension were evaluated sepa-
rately using 10-cm horizontal visual analogue scales (VAS).
The scale ranged from 0 to 10 on which 0 indicated no pain
or no muscle tension, respectively, and 10 indicated the
most pain ever and the tensest ever experienced, respec-
tively. The participants were instructed to mark the line
indicating their level of pain intensity or feeling of muscle
tension. Reliability of data obtained with these VAS is
reported to be high (rZ 0.99) (Gallagher et al., 2002), with
high construct validity (Wilkie et al., 1990).

Pressure pain threshold (PPT)
The pressure pain threshold was assessed using the pressure
algometry technique recommend by Fisher (Fisher, 1986,
1988) and evaluated by Reeves (Reeves et al., 1986). The
participants were requested to give a verbal signal when
Figure 3 Specific stretching techniques of traditional Thai
massage for patients with scapulocostal syndrome (Stretching
technique 3).
they began to feel pain or any discomfort, at which point
the compression was stopped (Esenyel et al., 2000). Each
trigger point was measured three times and the average
was taken for analysis. Results of the pressure measure-
ments were expressed in kg/cm2. The precision of
measurement was 0.1 kg/cm2.

State anxiety inventory (STAI)
The State Anxiety Inventory (Thai version) is a 20-item
inventory on how the participant feels at the moment.
Characteristic items, which include ’I feel calm’ and ’I am
regretful ’, are answered in terms of severity (not at all,
a little, somewhat and very much so). The STAI score has
a high correlation with stress (r Z 0.93) (Thai version)
(Lertluechachai, 1989).

Patient satisfaction
A patient satisfaction questionnaire was used to measure
patient’s satisfaction with their treatment. This question-
naire consisted of a 5-point scale, with choices ranging from
0 to 4 (not satisfied at all, not satisfied, satisfied, very
satisfied and most satisfied, respectively).

Side effects
After completion of the last treatment session, any of
symptoms of side effects were asked about, with “yes” or
“no” options for answers.

Statistical analyses

Demographic data were presented as mean � standard
deviation (SD) and percentage.

Data were analyzed using STATA Version 10 (StataCorp
LP, 4905 Lakeway Drive College Station, Texas 77845, USA).
Mean and standard deviations of the values were calculated
for each variable. This study aimed to analyze each
outcome separately at different points of time over the
period of treatment to provide data on the immediate,
short term, and long term therapeutic effects of the
treatments. Paired t-tests were used to compare outcome
variables at baseline (measures taken immediately before
the first treatment session) with outcome measures
immediately after the first treatment session (immediate
effect), after the last treatment session (short term effect)
and 2 weeks after the last treatment session (long term
effect). Since the randomization method did not guarantee



Table 1 Demographic and baseline clinical characteristics
of patients with scapulocostal syndrome.

Characteristics TTM PT

Number of patients 10 10
Demographic data
Age (years); Mean (SD) 25.0 (4.8) 24.7 (2.4)
Gender; number of female 9 8
Weight (kg); Mean (SD) 53.3 (9.3) 50.9 (8.9)
Height (centimeter);
Mean (SD)

161.1 (8.9) 162.3 (7.3)

Occupation or study, n (%)
Student 7 (70) 8 (80)
Physical therapist 2 (20) 2 (20)
Secretary 1 (10) e

Duration of scapular pain
episode (months)

38.6 (62.1) 40.3 (45.9)
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that baseline characteristics would be the same between
groups, baseline differences were likely to occur, and thus
analysis of covariance (ANCOVA) was performed to take
account of chance imbalances at baseline between the
groups, using a baseline score as a covariate variable. This
analysis was used to compare differences in outcome
measures between the two groups and to estimate the
adjusted mean differences and the 95% confidence inter-
vals for each outcome measure of each group. All data were
analyzed using the intention-to-treat principle.

Results

Demographic and baseline clinical characteristics

Demographic data and baseline clinical characteristics of
the two groups are shown in Table 1. Baseline results for
each outcome measured pre- and post-treatment are
shown in Table 2.

Effects of traditional Thai massage and physical
therapy modalities on the patients with
scapulocostal syndrome

The pain intensity, PPT, muscle tension and state anxiety
inventory (STAI) all showed significant improvements with
Table 2 Comparison of the outcome measures between basel
groups (paired t-tests).

Outcome Group 1 Baseline

Pain intensity (VAS): Mean (SD) TTM 5.2(1.4
PT 4.4(1.4

Pressure pain threshold (PPT) TTM 1.8(0.9
Mean (SD) PT 2.2(0.8
Muscle tension (VAS): Mean (SD) TTM 5.5(1.8

PT 4.5(1.9
State Anxiety Inventory (STAI) TTM 47.4(12.
Mean (SD) PT 44.6(9.2

Note: TTM Z Traditional Thai massage, PT Z Physical therapy moda
a Significant improvement from baseline levels (P < 0.05).
treatment among patients in both groups immediately after
the first treatment session, 1 day after the last treatment
session and 2 weeks after the last treatment session (paired
t-test,p< 0.05) except for the PPT in thePTgroup (Table 2). A
comparison of the adjusted post-test values of each assess-
ment time point for all outcome measures between the TTM
and PT groups indicated a significant improvement in these
parameters in the TTM group except for the STAI (immediate
and long term effect) (ANCOVA, p < 0.05) (Table 3).

Patient satisfaction

Four out of the 10 patients from the TTM group reported
that they were “most satisfied” with their assigned treat-
ment. The remaining six patients indicated that they were
“very satisfied” with their treatment. For the PT group, the
majority (7 patients) reported that they were “satisfied”.
Two patients rated their satisfaction with treatment as
“very satisfied” and one patient rated his/her satisfaction
with treatment as “not satisfied” (Table 4).

Side effects

During the treatment period, all patients from both groups
reported no side effects (Table 4).

Discussion

To our knowledge, this is the first study to evaluate the
therapeutic effect of TTM on patients with SCS. The find-
ings of the present study suggest that TTM on the scapular
region is effective in treatment of SCS, manifesting as
a decrease in pain intensity, muscle tension and anxiety
and an increase in PPT. These improvements remained for
up to 2 weeks (Tables 2 and 3).

These findings are consistent with those of Buttagat
et al. (2011) that TTM can decrease pain intensity, muscle
tension and anxiety and increase PPT in patients with back
pain associated with MTrPs. Chatchawan et al. (2005)
revealed that TTM can decrease pain intensity and
increase PPT in patients with back pain associated with
MTrPs. In addition, Mackawan et al. (2007) reported that
TTM can temporarily relieve pain (decrease in the pain
intensity and level of substance P which is a neuropeptide
that has an important role in nociceptive signal
ine (pre-test) and post-test assessments in the TTM and PT

Post-test 1 Post-test 2 Post-test 3

) 2.3(1.6)a 0.7(1.3)a 0.7(0.6)a

) 3.5(1.3)a 2.8(1.7)a 3.4(2.1)
) 2.7(0.8)a 3.6(0.8)a 3.4(0.8)a

) 2.3(0.9) 2.5(0.9) 2.2(1.2)
) 2.1(1.9)a 0.5(0.5)a 0.7(0.8)a

) 3.4(2.3)a 3.2(2.2)a 3.5(2.5)a

3) 36.0(10.6)a 31.5(7.4)a 34.3(8.9)a

) 37.9(6.9)a 39.1(4.4)a 39.4(7.3)a

lities (ultrasound therapy þ hot pack).



Table 3 Comparison of mean post-test measures at each assessment time point between the TTM and PT groups after
adjustment for differences in baseline values (ANCOVA).

Outcome Immediate effect (immediately
after first treatment
session: Post-test 1)

Short term effect (after 3 weeks
of treatment: Post-test 2)

Long term effect (2 week
follow-up: Post-test 3)

TTM PT Difference
(95%CI)

TTM PT Difference
(95%CI)

TTM PT Difference
(95%CI)

Pain intensity 2.2 3.7 1.5a 0.5 3.0 2.5a 0.48 3.58 3.10a

(0.2e2.9) (1.0e3.9) (1.74e4.46)
Pressure pain threshold: 2.8 2.2 0.7a 3.7 2.4 1.3a 3.48 2.07 1.41a

(0.1e1.2) (0.6e2.0) (0.64e2.18)
Muscle tension: 1.7 3.8 2.1a 0.3 3.5 3.2a 0.4 3.78 3.41a

(0.6e3.6) (1.9e4.5) (2.0e4.9)
State anxiety inventory: 35.4 38.5 3.2 31.1 39.5 8.3a 33.8 39.9 6.0

(�1.1e13.2) (�4.1e10.5) (3.0e13.6)

Note: TTM Z Traditional Thai massage, PT Z Physical therapy modalities (ultrasound therapy þ hot pack).
a Significant difference between groups (P < 0.05).
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transmission (Mackawan et al., 2007) in patients with non-
specific low back pain. However, it must be noted that
some aspects of these studies differ from the current study
including underlying condition, the body area treated and
the position of patients during treatment.

In terms of the comparison between TTM and PT groups,
statistically significant differences were found for all
parameters in each assessment time points except for STAI.
We may therefore conclude that the treatment by TTM
among patients with SCS was superior to the PT.

The mechanisms by which TTM may improve the pain
intensity, PPT, muscle tension and anxiety are discussed in
more detail as follows.

a) Decreased pain intensity and gate control theory. A
reduction in pain resulting from TTM may be explained
by gate control theory (Mackawan et al., 2007). The
signals (via large diameter nerve fibers) from the touch
or pressure stimulation reaches the brain prior to the
pain signals (via thin diameter nerve fibers) and, thus,
“closes the gate” to the pain stimulus. This is a simile
for the electrical and chemical changes that occur that
lead to less pain (Field et al., 2007).

b) Decreased pain intensity and increased blood flow.
TTM (Eungpinichpong and Kongnaka, 2002) and other
forms of massage therapy have been found to increase
Table 4 Patients’ satisfaction and side effects experi-
enced with traditional Thai massage and physical therapy
modalities (ultrasound therapy and hot pack).

Outcome TTM PT

Patient satisfaction (n)
Not satisfied at all 0 0
Not satisfied 0 1
Satisfied 0 7
Very satisfied 6 2
Most satisfied 4 0

Side effect (n)
No 10 10
Yes 0 0
blood flow (Mori et al., 2004; Quere et al., 2009) to the
affected muscles, thus the pain metabolites such as
substance P are removed. Moreover, nutrients and
oxygen are raised by more blood flow to these tissues.
Therefore, this may be the one mechanism that can
help relieve the pain (Mackawan et al., 2007).

c) Decreased pain intensity and pain-relieving neuro-
transmitters. TTM may increase pain-relieving neuro-
transmitters such as serotonin (5HIAA) which leads to
decreased pain intensity. Serotonin has been noted to
increase following massage therapy in several pain
syndromes (Pugatch et al., 1969; Field et al., 2007).

d) Increased PPT and the length of sarcomeres. Increased
PPT after TTM is in accordance with findings by
Chatchawan et al. (2005), Buttagat et al. (2011) and
with the principle suggested by Simons (2002) that local
compression may elongate the contraction knot sarco-
meres by stretching the affected muscle fiber, conse-
quently increasing the energy supply and blood flow to
the area and decreasing MTrP sensitivity.

e) Decreased anxiety and dopamine. Field et al. (2007)
reported that moderate pressure massage contributed
to increased dopamine which leads to decreased
norepinephrine levels; therefore anxiety levels are
decreased (Glover et al., 1999). Since TTM is a kind of
pressure massage, it is possible that the same mecha-
nism was at least partly responsible for the decrease in
anxiety observed in this study.

f) Decreased anxiety and relaxation response. When
a relaxation response occurs due to TTM (Buttagat et al.,
2011), the stress response is inhibited and anxiety levels
are decreased. Decreased stress is accompanied by
increased vagal outflow and diminished activity of the
sympathetic nervous system (Benson et al., 1977).

g) Decreased muscle tension and relaxation response. The
decrease in feeling of muscle tension after receiving
TTM in this study may be explained by the theory of
relaxation response. Delaney et al. (2002) proposed
that the decrease in muscle tension is probably the
result of an increased relaxation response and an
overall reduction in the defence-arousal response.
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Limitations of the study

There were some limitations of this study including the lack
of patient and therapist blinding. However, it is because of
the nature of treatments which make it difficult to conduct.
In addition, this study is limited by the lack of a control group
since ethical reasons do not allow non-treatment of the
patients. Future studies may use the resting condition (The
participant relaxed by lying on their side quietly in the same
environment as the treatment group) with education as
a control group to solve this limitation.

Conclusion

The results of the present study reveal that a 30-min
session of TTM or PT for 9 sessions around the scapular
region is effective in reducing pain, feeling of muscle
tension and anxiety and increasing PPT in patients with SCS.
This treatment method is a non-pharmacological manage-
ment with no side effects. We suggest that TTM should be
considered as one of the alternative treatments for SCS.
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