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Abstract

Objectives: The aim of this study was to estimate and compare the short-term therapeutic effect on myogenous

pain in temporomandibular (TMD) patients receiving Thai herbal compress (THC) or warm placebo compress (PC).

Methods: Using a placebo-controlled, double-blind, randomized clinical trial, the investigators enrolled a sample
composed of subjects with myogenic TMD pain (M-TMD-P) who underwent pain treatment with THC or PC.
The predictor variable was treatment group (THC or PC). The outcome variable was 1-month improvement of
M-TMD-P, recorded as visual analogue scale (VAS) of pain intensity experienced over the past week, characteristic
pain intensity (CPI) scores, pain-related disability scores (PDS) and pain-free maximal jaw opening. Other variables
were demographic and diagnostic. Descriptive and bivariate statistics were computed. Statistical significance was

set at p<0.05, single-tailed test of hypothesis.

Results: The sample was composed of 31 subjects (n=16 in THC group). Both THC and PC were linked to the
significantly decreased average VAS scores, CPI and PDS within the same group. Pain-free maximum mouth
opening was significantly improved in the THC group only (p=0.028). However, these improved variables were
not significantly different between THC and PC.

Conclusions: In the setting of M-TMD-P, THC had the only superior benefit on pain-free maximum mouth opening
over conventional PC. M-TMD-P patients with limited jaw opening should be treated with THC. The authors cannot

comment on the efficacy of THC in comparison to other pain treatment methods, e.g. analgesics or physiotherapy.
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Introduction

Clinical manifestations of temporomandibular
disorders (TMDs) principally include pain of the mus-
cles of mastication and/or preauricular area, joint sounds,
irregular temporomandibular jaw (TMJ) movement (e.g.
deviation on mouth opening), resulting in difficulties in
chewing, speaking, and orofacial parafunctions.(!>) Pa-
tient education and self-care, including warm and/or cold
compression, and massage, play an important role in the
treatment for TMD.*) Previous studies highlighted that
warm compression for TMD increases regional blood
flow of muscles of mastication via an aerobic energy
metabolism in the muscles.®) This improved blood flow
effectively eliminates metabolic products, offers better
nutrient supply, as well as increases substances for wound
healing.”)

In Thailand, herbal compresses are frequently used
in conjunction with traditional massage or as a stand-
alone therapy in order to relieve muscle pain, inflamma-
tion and stress.®® The heating herbs not only increase
energy flow, but also improve circulation, relax muscles,
and stimulate nerves.®) Multiple herbal ingredients
elicit analgesic, antiinflammatory, and muscle relaxant
properties.®'3) These include Plai or Cassumunar ginger
(Zingiber cassumunar Roxb. or Zingiber montanum
(J. Koenig) Link ex A. Dietr,), turmeric (Curcuma longa
L.), and camphor.®1?

The main purpose of the study was to address the
following question: “Among TMD patients, does the
Thai herbal compress (THC), when compared with warm
placebo compression (PC), improve the signs and symp-
toms of with myogenic TMD pain (M-TMD-P)?” The
null hypothesis was that the improvement of M-TMD-P is
equal between the 2 treatment groups (THC vs. PC). The
alternative, one-tailed hypothesis was that the improve-
ment of M-TMD-P is higher in the THC group than in the
PC group. The specific aim of this study was to implement
a randomized clinical trial (RCT) designed to estimate
and compare the improvement of M-TMD-P in subjects
receiving THC or PC.

Materials and Methods

Study design and sample description
To address the research question, the investigators

designed and implemented a practical, double-blind,
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placebo-controlled, RCT after receiving the ethical
approval from the institutional ethical committee
(Approval No. 45/2017). The study sample was derived
from the population of subjects who presented to the
TMD clinic, Chiang Mai Dental School, for evaluation
and treatment of M-TMD-P between November 30, 2017
and March 30, 2020. The investigator (the first author)
screened the subjects for study eligibility and initiated
the consent process at the initial visit, including a review
of the study rationale and protocol. All patients received
patient education supplemented with self-care instruction
for myogenous pain. The patients were reassured by the
dentist, who explained the problem, the suspected etiology,
and the prognosis that it is in fact a benign disorder. The
dentist explained normal jaw muscle function and stressed
that overuse of these muscles could be the major cause
of their complaints. The patients were told to pay close
attention to their jaw muscle activity, to avoid bad oral
habits and excessive mandibular movement, and to keep
to a soft diet. A written consent was obtained prior to the
treatment begins.

To be considered for study inclusion, the subjects
requested to have M-TMD-P identified by patient history
and clinical examination according to the Diagnostic
Criteria for Temporomandibular Disorders (DC)
2014.1415 The sample was limited to subjects with
recurrent or persistent pain for > 3 months including pain
following jaw activities change and/or spontaneous pain
of>30-mm on a 100-mm VAS during the last week before
receiving the treatment.

Subjects excluded from the study had pre-exist-
ing conditions that could affect the treatment outcomes,
including objective evidence of osseous TMJ pathology
or dysfunction (e.g. arthrogenous TMD with pain or
radiographic alterations in the TMJs), other orofacial pain
diseases (e.g. migraine or cluster headache), neurologic or
psychiatric disorders diagnosed by physicians, and history
of pain medication abuse or current abuse, as well as those
who received other TMD treatments within the past 1
month, or deferred the study participation.

In addition to patient consenting and receiving the
ethical approval, the investigators followed the Declara-
tion of Helsinki’s ethical guidelines and the CONSORT
Statement for RCTs throughout the study.
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Study variables

Predictor variable

The primary predictor variable was treatment group.
It was a binary variable, active treatment (THC) or
placebo (PC). PC is a Plai-scented compress ball without
herbal ingredients. The patients in both groups received
instruction on how to use a compress ball, THC or PC,
by the TMD specialist. The compress balls are applied on
the painful muscle(s) at least once a day for twenty
minutes.'®) Two compress balls should be steamed
in a stacked electric steamer pot for twenty minutes.
After that, the first moderately warm ball (approximately
40°C)® was applied to the jaw muscle(s). The first ball
was replaced with the second one when it was slightly
lukewarm. The two herbal balls were alternately steamed
and alternately used until a recommended duration is
achieved. After each application, the balls were wrapped
in a plastic bag and kept in the freezer until they could be
reused. This study employed the reuse of herbal balls daily
for one month according to the manufacturer’s suggestion.
Each subject was randomly assigned to 1 of the 2 study
limbs; active treatment (THC) or placebo (PC). Subjects
were randomized equally between the 2 groups. The
randomization protocol was developed before any subjects
were assigned. Consecutively numbered, double-sealed
envelopes were prepared containing the treatment assign-
ment. The research co-ordinator maintained control over
the envelopes with a log of each number and assigned
treatment. Immediately before the procedure the next
consecutively numbered envelope was opened by the
research co-ordinator, who forwarded the information to
the dentist, who advice the patients to use the ball com-
presses, based on randomization assignment. The treat-
ment dentist and study subject were blinded to the true
nature of each ball.

Outcome variables

The primary outcome variable was improvement
of M-TMD-P, which was estimated using 4 outcome
parameters: 1) visual analog scale (VAS) and grade chronic
pain scale (GCPS), 2) characteristic pain intensity (CPI)
scores, 3) pain-related disability scores (PDS), 4) pain-
free maximal jaw opening. The measurement methods
of these parameters were extensively described by other
authors.*!7) The secondary outcome was compliance

rate in relation to the treatments.(!”)
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The outcomes were evaluated twice before and 1
month after the treatment. During the 1-month follow-up
visit, the signs and symptoms of TMD were subjectively
and objectively investigated for both groups by the same
clinician (the first author), who performed the initial visit
and was blind to the treatment group assignment. No
additional TMD treatment, such as splints, drugs, or occlusal
adjustment, was provided to the patients in either group
during the treatment period. Patients with treatment failure
were apt to other TMD treatments (splints, drugs, or for
the education group, or home PT) after the study end, or
were reevaluated in collaboration with other clinicians.

Other variables

Data were collected on 2 other sets of heteroge-
neous variables grouped as demographic (patient’s age
and gender) and diagnostic (disease type according to DC
2014). These variables were used primarily for descriptive
purposes, to assess success of randomization, and for

secondary data analysis.

Data management and analyses

Prior to entry, all data were reviewed for accuracy
and completeness. The investigators designed and
implemented the data sheet and data entry programs,
including appropriate checks for accuracy. A database was
constructed, and analyses were completed using SPSS
(Version 17; SPSS Inc, Chicago, IL, USA).

Data analyses included calculating the descriptive
and bivariate statistics for categorical and continuous
data elements. The primary analysis of interest was to
measure the association between treatment (THC or PC)
and improvement of M-TMD-P using the paired #-test.
The independent samples T test was used to determine

numerical variables between group differences.

Results

During the study interval, 41 subjects were screened
for study eligibility, of which 31 (75.6%) subjects were
enrolled in the study. Ten (24.4%) subjects failed to return
for follow-up or complete the study protocol and were
subsequently excluded from the final sample (Figure 1).
The final study comprised 31 subjects with the mean age
of 28+10.9 years (range, 16-56). Table 1 shows patient

characteristics.
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Table 2 summarizes the binary relationship between
treatment group and improvement of outcome variables.
In the THC group, the mean VAS, CPI and PDS were
significantly decreased (p=0.001, p<0.001, p=0.012,
respectively), and significantly increased pain-free
maximum mouth opening (p=0.028). In the placebo group,
there were significant reductions of average VAS, CPI and
PDS (p=0.001, p=0.001, p=0.004, respectively). However,
pain-free maximum mouth opening was not significantly
changed in the PC group (p=0.11).

Table 1: Baseline demographic and clinical characteristics of com-
pleters (16 for THC group and 15 for PC group).

Characteristics Mean = SD
Age (y) 28+10.9
Pain intensity (100-mm VAS) 56£17.6
Pain-free maximum opening (mm) 32.42+6.8
Characteristic Pain Intensity (CPI) 57.6£16.1
Pain Disability Score (PDS) 34.5+29

Characteristics n/%
Female: male 28(90.3): 3(9.7)
Local myalgia 17(54.8%)
Myofascial pain with referral 18(58.1%)
Headache attributed to TMD 6(19.4%)

Table 2: Primary study variables and analyses
Parameter
Baseline

Pain intensity (100-mm VAS) 57.8+19.1
Pain-free maximum jaw opening (mm) 31.1+5.1
CPI 58.3£18.4
PDS 35.2+29.6
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Table 3 shows the comparison of the improvement in
outcome variables between THC and PC. The improve-
ment in outcome variables including pain intensity (VAS),
CPI, PDS, and pain-free maximum mouth opening were
not significantly different between THC and PC. The
compliance rate of the compress ball application in both
groups was similar. The mean of compliance rate in the
THC group was 82.08 and the mean of compliance rate
in the PC group was 82.31 (p=0.581). The patients in
both THC and PC had applied the compress ball for the
maximum of 30 days and the minimum of 15 days.

41 patients selected balanced block

randomization
I 1
( ) ( )
21 patients for THC 21 patients for PC
|\ J |\ J
( | ) ( | N
5 dropouts 5 dropouts
(S | J/ (. J
( ) ( | N
16 patients for evaluation 15 patients for evaluation
(S J/ (. J

Figure 1: Study design (THC=Thai Herbal Compress, PC=Placebo
Compress)

THC PC

Follow-up  p value Baseline Follow-up p value
26.7£21.8 0.001 54+£16.2 22.2+421.4 0.001
35.3£7.9 0.028 33.9+£8.2 39.3+6.8 0.110
7.9+4.1 <0.001 56.9£13.9 6.844.1 0.001
7.9+4.1 0.012 33.8+29.4 6.8+4.1 0.004

Note: THC, Thai herbal compression; PC, warm placebo compression; VAS, visual analogue scale; CPI, characteristic pain intensity;

PDS, pain disability score

Table 3: Comparison of the improvement in outcome variables between THC and PC

Parameter
Pain intensity (100-mm VAS)
Pain-free maximum jaw opening (mm)
CPI
PDS

Compliance rate (%)

THC PC p value
31.6£16.1 33.3+18.9 0.783

5.1+£8.0 5.4£11.3 0.935
51.5£15.9 50.0+12.7 0.774
18.4+20.2 17.1+14.4 0.831
82.1£16.5 82.3+£18.9 0.581

Note: THC, Thai herbal compression; PC, warm placebo compression; VAS, visual analogue scale; CPI, characteristic pain intensity;

PDS, pain disability score
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Discussion

The purpose of this study was to determine whether
the use of THC when compared with placebo im-
proved pain-related parameters and limited jaw opening
in M-TMD-P patients. The authors hypothesized that
pain-related parameters and limited jaw opening would be
better in the THC group than in the PC group. The specific
aim of this study was to implement a practical clinical
trial to compare pain-related parameters and limited jaw
opening in subjects with M-TMD-P receiving THC or PC.

The results of this study could partially confirm the
hypothesis. Both THC and PC were linked to the sig-
nificantly decreased average VAS scores, CPI and PDS
within the same group. However, pain-free maximum
mouth opening was significantly improved in the THC
group only (p=0.028). The improvement of these outcome
variables were not significantly different between THC
and PC. These results suggested that THC has a superior
benefit over PC only on increased mouth opening.

The effectiveness of the Thai herbal compress in the
treatment of myogenous pain could be explained by the
thermal and chemical properties of the compress ball.
Many studies have shown that the heat by warm com-
pression could reduce muscle tension and improve muscle
organization.>”"'®) The main ingredient of the Thai herbal
compress ball that could help with the myogenous pain is
Plai (Zingiber montanum). Plai is used extensively in the
external application of herbs in Thailand as it is especially
beneficial for the skin and tissue layers of the body. It helps
with coagulation, contusions sprains, and strains.®

Two studies showed the efficacy of Plai cream for
the treatment of myogenous pain.('”> Manimmanakorn
et al. concluded that the administration of 14% Plai cream
was a useful alternative in the management of delayed
onset muscle soreness. Using 14% Plai cream over 1 week
substantially reduced muscle soreness symptoms com-
pared to 7% Plai cream or a placebo cream.?”) Cheecha-
reoan et al. found that after applied 14% Plai cream for 2
weeks, the mean pain scores in patients with muscle strain
decreased from baseline to the end of the study. However,
there was no difference in pain reduction in the 2-week
period between patients with muscle strain using Plai
cream and those given placebos, but Plai cream tended
to reduce pain in the long term.>" Recently, there was a
study supported that the Thai herbal compress might be
more efficacious than standard/ recommended therapy in
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patients with osteoarthritis and muscle pain.('?)

In this study, the compliance rate of the compress
ball application in both groups was approximately 80%
which was considered relatively high. In contrast, the
study by Wig et al. demonstrated that the mean com-
pliance rate of heat application during 2 weeks was 30.5.
Over one fourth of those advised to use heat packs were
0% compliant (35.7% of 28 patients). They suggested the
possibilities of low compliance rate may result from a lack
of improvement in the short-term thermal therapy and
this may cause a transient increase in symptoms until the
muscle becomes fully warmed.(!”) Furthermore, the treat-
ments that required special equipment could have the lowest
compliance rate when compared with the others.??)

The treatment outcomes, including pain intensity,
CPI and PDS, of the patients with the PC also significantly
ameliorated. This result supported that warm compress
could relieve myogenous pain of the TMD patients.®) In
addition, the placebo effect might lead to the improvement
of the PC group. In this study, the placebo compress ball
was designed to have the same shape, size, weight and
scent as the Thai herbal compress ball. The patients in the
PC group may believe that the placebo compress ball had
the Thai herbs and it could correct their disorders.

However, this study had small number of partici-
pants due to time and budget limitation. Furthermore, we
cannot conclude that Plai itself could reduce or improve
myogenous pain of the TMD patients. Therefore, the larg-
er number of subjects and the increased amount of Plai
might be needed in the future studies to demonstrate the

efficacy of Plai in the treatment of myogenous TMD pain.

Conclusions

This study results suggested that both THC and PC
reduce pain intensity, CPI, and PDS. However, only THC
can help improve the pain-free maximum mouth opening
in M-TMD-P patients. Therefore, THC should be used
in TMD patients suffering from limited jaw opening or

movement.
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