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Abstract Women with temporomandibular disorders (TMD)
frequently report pain areas in body regions. This process is
associated with central sensitization phenomena, present in
chronic pain. The low-level laser therapy (LLLT) has been
reported as a therapeutic option for the painful TMD treatment.
The aim of this studywas to analyze the effect of LLLTon pain
intensity (visual analogue scale, VAS), pain sensitivity in
orofacial and corporal points (pressure pain threshold, PPT),
and on Short Form-McGill Pain Questionnaire (SF-MPQ) in-
dexes of women with myofascial pain (subtype of muscle
TMD). Ninety-one women (18–60 years) were included in
the study, among which 61 were diagnosed with myofascial
pain (Research Diagnostic Criteria for Temporomandibular
Disorder—Ia and Ib) and were divided into laser (n = 31)
and placebo group (n = 30), and 30 were controls. The LLLT
was applied at pre-established points, twice a week, eight ses-
sions (780 nm; masseter and anterior temporal = 5 J/cm2,
20 mW, 10 s; TMJ area = 7.5 J/cm2, 30 mW, 10 s). Pain inten-
sity, pain sensitivity, and the SF-MPQ indexes were measured at
the baseline, during laser sessions, and 30 days after treatment.
For intra-group comparisons, the Friedman test was

performed, and for inter-group, the Mann-Whitney test.
Increased pain sensitivity was found in women with
myofascial pain when compared to controls (p < 0.05). There
was a reduction in pain intensity for both groups after LLLT.
The LLLT did not change the PPT for any group (p > 0.05).
Active laser and placebo reduced the indexes of sensory, total
pain, and VAS, maintaining the results after 30 days; there was
a reduction in the affective pain rating index for both groups,
with no maintenance after 30 days for placebo, and the present
pain intensity decreased in the laser group and did not change
in the placebo after LLLT. In conclusion, the LLLT active or
placebo are effective in reducing the overall subjective percep-
tion of myofascial pain (VAS and SF-MPQ indexes); however,
they have no effectiveness in reducing the pain sensitivity in
orofacial and corporal points (PPT increase).
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Introduction

Temporomandibular disorder (TMD) is a collective term for
a musculoskeletal pain syndrome that affects the masticato-
ry muscles, temporomandibular joint (TMJ), and associated
structures [1]. Epidemiological studies have shown that
75% of the population have had at least one TMD sign
(incoordination of jaw movements and joint sounds) and
33% at least one symptom (presence of pain in orofacial
area and associated structures, limitation in jaw mobility,
and difficulty to perform the orofacial functions) [1, 2].
Pain is the main symptom in TMD clinical situation and is
usually the reason to search for professional help. The prev-
alence of painful TMD (orofacial pain) varies between 4 and
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10% in the general population, with females during repro-
ductive years at higher risk. Some authors have suggested
that the estrogen-induced hyperinflammatory phenotype in
women can contribute to central sensitization and might
predispose the painful TMD [3].

In addition to pain in the orofacial region, TMD patients
often report pain areas in other body regions. This widespread
pain condition is associated with the pathophysiological
changes in pain processing, mainly the central sensitization
phenomena, which is defined as the Bincreased responsiveness
of nociceptive neurons in the central nervous system to their
normal or subthreshold afferent input^ by the International
Association for the Study of Pain (IASP). Therefore, they
havemore predispositions to other painful comorbidities, such
as fibromyalgia, back pain, and neck pain, among others [4,
5]. The presence of these tender body points has been associ-
ated with an increased risk for the development of TMD and
greater difficulty in controlling this condition along with its
persistent signs and symptoms [6]. From this perspective, pre-
vious studies have shown that these individuals have pressure
pain thresholds (PPTs) reduced in corporal points beyond the
orofacial area when compared to healthy subjects [4, 6, 7].

One of the methods used to assess pain intensity is the
visual analogue scale (VAS), which is one dimensional, reli-
able, validated and has adequate sensitivity [8, 9]. In addition
to the quantitative measures, the evaluation of pain sensitivity
through PPT establishment has been increasingly used in the
evaluation of patients with TMD signs and symptoms. Many
studies have shown that the PPT has wide applicability in
clinical practice and research, considering the diagnosis and
management of patients with TMD [7, 10, 11]. Criteria for the
establishment of the PPT in the masticatory muscles are al-
ready well defined, are considered reliable, and are available
in the scientific literature [7, 11].

Another instrument widely used to assess pain is the
McGill Pain Questionnaire, which was developed by
Melzack in 1975 and aims to assess pain in three dimensions:
sensory-discriminative, motivational-affective, and cognitive-
evaluative [12]. Its first version consisted of 78 descriptors,
and in 1987, the same author proposed a reduced version
(Short Form-McGill Pain Questionnaire, SF-MPQ) with 15
descriptors (11 sensory and 4 affective), which was translated
and validated for Brazilian Portuguese [13, 14]. The use of
this questionnaire provides a qualitative assessment of pain,
which can complement quantitative measures, such as pain
intensity and sensitivity.

Many treatment modalities have been described for the
management of TMD. The first choice is always conservative,
reversible, and non-invasive, considering the fact that in most
cases the TMD is self-limiting and easy controlled [1, 2]. The
use of low-level laser therapy (LLLT) has been shown to be an
additional option in the TMD treatment, and it is aimed at
providing pain relief and the reestablishment of quality of

life [15–19]. LLLT promotes analgesic/anti-inflammatory
effects and regenerates cells in the tissues in which it is
applied, with no reported adverse effects and good accep-
tance by patients [20].

The results obtained using LLLT are still controversial, as
some studies have shown a superior effect to placebo [16,
21–23] and others similar effect to placebo [17, 24]. These
differences can be attributed to the great variability of doses,
protocols, and application areas that makes it difficult to com-
pare, and some study reviews have shown that there is not
enough scientific evidence to indicate predictable results of
this therapeutic modality [25, 26].

Several studies have been conducted demonstrating the
effectiveness of LLLT in reducing pain at orofacial points,
committed by the clinical condition of TMD [16, 21–23,
27]. However, it is unknown what effect this therapy has in
corporal points with decreased PPT (distance), which can be
sensitized and associated with an imbalance of modulation
mechanisms and pain perception. Therefore, the objective of
this study was to analyze the effect of LLLT on pain intensity
(VAS), pain sensitivity in orofacial and corporal points (PPT),
and SF-MPQ indexes of women with myofascial pain.

Materials and methods

Sample

The total sample consisted of 91women, aged between 18 and
60 years, of whom 61 were diagnosed with myofascial pain,
while 30 were controls. This study was developed at the
Department of Morphology, Basic Physiology and
Pathology of University of São Paulo, and the criteria for
inclusion were as follows: female, reporting pain in the facial
area lasting at least 3 months, and diagnosed with myofascial
pain according to the criteria of the Research Diagnostic
Criteria for Temporomandibular Disorder (RDC/TMD—axis
I, categories Ia and Ib) [28]. The diagnosis of TMD was
established through the revised version of the RDC/TMD (ax-
is I), applied by a single examiner, which was previously
trained and calibrated. The evaluations were conducted from
October 2014 to December 2015.

Exclusion criteria were follows: women who were in any
treatment modality to TMD (interocclusal splints, acupunc-
ture, pharmacological treatment, and others); tumor history;
trauma or head and neck surgery; previous diagnosis of fibro-
myalgia and other painful musculoskeletal syndromes; pres-
ence of neurological and psychiatric disorders; women who
used prescription drugs, such as anxiolytics, antidepressants,
and anticonvulsants; pregnant women; and pacemaker users.
During the study, all participants were instructed not to use
anti-inflammatory and analgesic drugs, which could interfere
with the pain assessment.
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The sample comprised only women, as there is a higher
prevalence of painful TMD in the female gender and the pain
sensitivity (PPT) can vary significantly between men and
women with or without TMD [3, 29].

Study design

A double-blind randomized controlled trial was conducted.
The sample was divided into three groups: the laser group
(n = 31), placebo group (n = 30), and control group (n = 30).
Women who fulfilled the criteria described above were ran-
domly assigned by lottery method to receive laser or placebo.
The lottery was performed after the initial assessment of pa-
tients, 62 papers (31 written tip A and 31 tip B; one patient
included at tip B group was excluded in the end of the study
because she assumed to have used analgesic drug during the
laser sessions) were placed in an envelope and were randomly
selected for each patient, in order to avoid directing patients to
specific groups. The nomination of the laser tips in A and B
was necessary for the study blinding, just like the evaluations/
questionnaires applications and laser sessions, which were
carried out by different researchers. Researchers and patients
were given access to information on laser/placebo tips only
after the completion of the study (double blind). The parame-
ters used to investigate the pain were pain intensity (VAS),
pain sensitivity (PPT) in orofacial and corporal points, and
the SF-MPQ indexes. Participants were evaluated at the fol-
lowing times: baseline (before treatment), T1–T8 (treatment,
eight sessions, twice weekly for 4 weeks), and 30 days after
LLLT treatment.

Assessment of pain

Pain intensity was measured by means of a VAS, which fea-
tures a straight line of 10 cm, where the numbers are arranged
in a gradual and increasing order, considering the point 0 (left)
as no pain and 10 (right) as the worst pain imaginable by the
patient. Each volunteer was instructed to mark what point best
represented the intensity of her pain. The researchers then
measured in centimeters the distance between the zero point
and that marked by the patient, which represented the intensity
of the patient’s pain at the time of the evaluation [8, 30].

Pain sensitivity was determined by the PPT, measured
using a digital compression algometry IDDK model (Kratos,
Cotia, São Paulo, Brazil), with a tip measuring 1 cm2 of di-
ameter and an application rate of 0.5 kg/s. Each volunteer was
instructed to press a lock button attached to the equipment,
which was placed in her hands when she felt pressure becom-
ing pain. Then, this value was noted by the researchers and
represented the pain sensitivity at that moment. The PPT was
measured bilaterally at the following points: the masseter, an-
terior temporal, and TMJ region (orofacial points); the occip-
ital region (insertion of suboccipital muscle); the trapezoid

(the midpoint of the upper area); the supraspinal region (above
the scapula and around the medial area); the lower neck (the
anterior portion of intertransversarii spaces between C5 and
C7); the region of the lateral epicondyle (2 cm distal to the
epicondyle); the knee (at the fat pad, knee medial line); the
gluteus (the upper outer quadrant of the buttock, gluteus
medius muscle); and the trochanter (posterior to its promi-
nence). The determination of these corporal points was based
on the tender points established as diagnostic criteria for fibro-
myalgia by the American College of Rheumatology [31]. It is
important to consider that the presence of a previous diagnosis
of fibromyalgia was an exclusion criterion for our sample, i.e.,
the location of tender points was only one reference used,
considering possible areas of pain.

The evaluation of the sensory and affective dimensions of
pain was performed by applying the SF-MPQ version trans-
lated and adapted to Brazilian Portuguese [13]. It consists of
five indexes: sensory pain rating index (S-PRI), affective pain
rating index (A-PRI), total pain rating index (T-PRI), VAS
(evaluative overall intensity of total pain experience), and
present pain intensity (PPI). The S-PRI consists of 11 descrip-
tors about sensory pain experience and the A-PRI of four
affective descriptors, these descriptors are measured based
on a Likert scale of 0–3 the pain intensity at the time, with
the scale featuring 0 (none), 1 (mild), 2 (moderate), and 3
(severe). The evaluative overall intensity of total pain experi-
ence consists of a VAS scale, similar to that previously de-
scribed. Also, in the PPI are presented six words that describe
patient’s experience: no pain, mild, discomforting, distressing,
horrible, and excruciating. Each participant was instructed to
point out the one that best described her pain at the time of the
interview.

Laser irradiation parameters

A GaAlAs laser (Twin Laser, MMOptics, São Carlos, São
Paulo, Brazil) was used after review and calibration by the
manufacturer. The laser application was performed at
predetermined points: the masseter (three points: upper, mid-
dle, and lower), the anterior temporal (three points: upper,
middle, and lower), and the TMJ region (four points forming
a cross and one central point) [18]. The LLLTwas performed
in two sessions per week for four consecutive weeks, totaling
eight sessions [26, 27]. The LLLTwas applied in the continu-
ous emission mode, in direct contact with the patient’s skin,
with the tip perpendicular to the irradiated area. The irradiation
parameters used were as follows: wavelength = 780 nm (near
infrared); distance between the points of application = 1 cm;
spot area = 0.034 cm2; for masseter and anterior temporal: en-
ergy density = 5 J/cm2, laser optical power = 20 mW, and time
per point = 10 s; and for the TMJ area: energy density = 7.5 J/
cm2, laser optical power = 30 mW, and time per point = 10 s.
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Each placebo group member received applications with a
tip, similar to active laser tip but emitting only a guide light
and an audible signal. Thus, it was not possible to identify the
tips, which were named A and B. The identification of active
and placebo tips was performed only after completion of the
study. During the laser sessions, researchers and patients in
both groups used protective goggles and obeyed the biosafety
standards. The control group received no treatment with
LLLT, and the participants were assessed using the same pa-
rameters described in a single session.

Statistical analysis

The data presented non-parametric distribution, so they were
expressed as median and interquartile ranges. For an intra-
group comparison of the median values of pain intensity, pain
sensibility (PPT), and SF-MPQ indexes, the Friedman test of
variance by ranks was performed. For inter-group compari-
sons between TMD patients and the controls (PPT), the
Mann-Whitney test was used. For all tests, a significance level
of 5% was considered.

Results

Sample and TMD diagnosis

Initially, 148 women were evaluated, of which 66 fulfilled the
criteria of research and were proposed for participation. Then,
the sample was randomized and divided into three groups:
laser (n = 33), placebo (n = 33) and control (n = 42). Thirty-
one patients of the laser group, 30 of the placebo group, and 30
controls completed all phases of the study. The exclusion rea-
sons are described in Fig. 1.

The average age of the laser group was 38.45 (±12.56), the
placebo group 38.87 (±10.88), and the control group 38.67
(±11.18). Considering the patients with TMD, established by
RDC/TMD (n = 61), and those who completed all phases of
the study, 36 (59%) had myofascial pain (Ia), 14 (22%)
myofascial pain with limited opening (Ib), and 11 (19%)
myofascial pain associated with disk displacement or arthral-
gia, arthritis, and arthrosis (I/II and I/III).

Pain intensity (VAS)

There was a decrease in pain intensity (p < 0.05) for both
groups (laser and placebo) when comparing the last session
of treatment with the baseline (Fig. 2), for the laser group
from T5 and the placebo group from T4. In the evaluation of
30 days after the treatment completion, the results regarding
the perception of pain intensity were still decreased for both
groups, with statistical significance (p < 0.05).

Pressure pain threshold

The median values and interquartile range of the PPTs in
orofacial and corporal points, considering TMD patients and
controls, are shown in Table 1. When comparing these inter-
group values at the baseline, a high statistical difference was
found between TMD and controls for most of the sites, except
for the right lateral epicondyle region (p = 0.08), indicating
that TMD women not only have lower PPTs at orofacial sites
but also decreased pain sensitivity in a generalized manner.
This difference persisted after laser sessions (Table 1) in the
inter-group comparison at T8, suggesting that the active laser
or placebo was not able to change the pain sensitivity of TMD
patients who have PPT decreased when compared to controls.
Pain sensitivity was also analyzed intra-group along the laser
sessions to observe if there was variance among the baseline,
T4, T8, and 30 days after the treatment completion (Table 2).
No differences were observed among the PPTs at the LLLT
treatment times evaluated for both groups (p > 0.05) on any
site, reinforcing the findings in the inter-group comparison.

SF-MPQ indexes

The SF-MPQ descriptors that had higher mean values report-
ed in the perception of TMD patients were as follows: aching,
heavy, tender, and tiring-exhausting. The intra-group analysis
obtained from the SF-MPQ also points little or no difference
between the laser and placebo groups, which followed the
same trend: a reduced perception of pain during treatment
when compared to the baseline (Fig. 3). The S-PRI, T-PRI,
and VAS were similar between groups, and the perception of
pain relief was maintained after 30 days for active laser and
placebo. This maintenance of the treatment effect after 30 days
was not observed for the placebo group in the A-PRI.
Regarding the PPI, the laser group showed a significant re-
duction from the T6 and maintained this improvement even
after 30 days, and the placebo group did not show any change
for this index.

Discussion

The main results of this study were as follows: (1) increased
pain sensitivity (PPT) in orofacial and corporal points of
women with TMD when compared to controls, the LLLT
(active or placebo) did not change this pain sensitivity; (2)
reduction in pain intensity (VAS) for both groups (active laser
and placebo); (3) SF-MPQ indexes S-PRI, T-PRI, and VAS
decreased with maintenance of the results after 30 days of
treatment completion for both groups. The A-PRI was de-
creased for both groups, but there was no maintenance of the
results after 30 days for the placebo group; the PPI was de-
creased for the laser group and did not change for the placebo.
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LLLT is a non-pharmacological therapeutic modality that is
easy to apply, safe, and affordable. A meta-analysis published
in 2015 provides the best current evidence about the LLLT
effectiveness in the treatment of TMD. The study demonstrat-
ed that LLLT has a limited effectiveness in reducing pain in
patients with TMD, but it promotes significant improvement
in the functional aspects involving the jaw mobility, such as
mouth opening and chewing [26]. Other studies have shown
similar results, which point to an improvement in the orofacial
functions of the masticatory muscles when treated with LLLT
[18, 19, 32].

The LLLTeffectiveness is more pronounced when using the
infrared laser associated with the application protocols involv-
ing higher irradiation levels (energy density and/or power den-
sity), the greater number of sessions, and the frequency of
application [27]. It is important to point out that there is no
consensus in the scientific literature about the doses and proto-
cols of LLLT for the TMD treatment that complicates standard-
ization of the research and the comparison of results.

The LLLT has proven to have anti-inflammatory and anal-
gesic effects (with a reduction of the orofacial allodynia and
hyperalgesia) when applied in specific regions, such as the
inflamed TMJs of rats [33]. However, these effects are

promoted only in the applied areas, so it would be necessary
prior to the palpation of the muscles and joints to determine
the points of greatest pain and to map the locations where
LLLT should be applied. Some studies use this technique
and apply the laser at the points of the greatest pain [15, 19,
23], while other studies apply it at predetermined points [18,
22]. In our study, LLLT was applied at predetermined points,
which may have influenced the results, especially in pain sen-
sitivity (PPT), although Sancakli et al. (2015) conducted a
study in which they compared the laser application location
(at predetermined points vs. points of the greatest pain) and
did not find differences [32].

The LLLT did not change the pain, measured by VAS, be-
cause the reduction of pain occurred for both groups, laser and
placebo. Many factors can influence the perception of pain in-
tensity by the patient: previous painful experiences, psycholog-
ical factors (anxiety, depression, addiction), and demographic
(educational level, type of work, marital status) [6]. Among
these, the emotional factors have gained more prominence in
scientific research, as they are associated cyclically with a pain-
ful experience: pain is influenced by emotional factors and the
behavior can change by the presence of pain, as demonstrated in
animal models [33, 34]. Pain intensity is probably the most

Fig. 1 Flowchart representing
the study participants progress
through all phases of treatment

Fig. 2 Median (horizontal line),
square interquartile range (bar),
and minimum and maximum
(whiskers) values of pain intensity
reported at the baseline, T1–T8
(laser sessions), and 30 days after
treatment for the laser and
placebo groups. Significant
difference compared to baseline
(Friedman test, considering
p < 0.05) is indicated by the
asterisk
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evaluated parameter in TMD patients, either in research or in
clinical practice, but the use of this tool can cause an overesti-
mation or underestimation of pain [35].

These results could also be explained by the placebo effect,
which arguably promotes analgesia by the release of endoge-
nous opioids and the activation of the descending neural path-
ways of the pain modulation, which are influenced by many
factors: memory, belief, hope of being treated, learning,
professional-patient relationship, and socio-cultural context,
among others [36, 37]. The use of a modern technology equip-
ment, such as the laser, may have amplified the placebo effect
and influenced the magnitude of the results.

The investigation into pain sensitivity, established by the
PPT, has been increasingly used in researches because it allows
for an objective assessment of the pain threshold in a specific
muscle or joint location [11]. Asymptomatic individuals have
high PPT levels, while individuals suffering with myofascial
pain syndromes have low values. This difference in pain sensi-
tivity in local and distant points can be explained by central and
peripheral sensitization processes, which lead to the increased
excitability of nociceptors [11, 38]. From this perspective,

previous studies have shown that these individuals have re-
duced PPTs at other corporal points beyond the masticatory
muscles compared to healthy subjects, confirming the results
obtained in our study [4, 6, 38].

The LLLT has not changed the pain sensitivity in both groups,
active laser and placebo, considering the orofacial and corporal
points evaluated. These results contradict previous studies that
showed that laser therapy was able to increase the PPT of the
masticatory muscles in TMD patients [22, 32]. However, these
studies did not define the sex in their samples, unlike in our study,
which used only women, who differ in the pain modulation
process when compared to men [29].

The reduction in pain intensity and no changes in pain sensi-
tivity in women with TMD can be explained by the fact that the
intensity of reported pain (VAS) is related to a general perception
of the painful experience, which is the result of a complex com-
bination of physical and emotional factors. Since the evaluation
of pain sensitivity (PPT) is a much more objective parameter,
which considers a specific site at the time of the examination, it
is less influenced by impressions and personal interpretations.
Although both evaluations represent subjective perceptions, there

Table 1 Median, interquartile
range, and comparison of pain
sensitivity (PPT) in orofacial and
corporal points between TMD
and control patients, considering
right and left sides at the baseline
and T8 (last laser session).
Measures expressed in kilogram-
force/square centimeter

Control group TMD group Baseline
(control ×
TMD)

T8
(control ×
TMD)

Baseline T8 p value* p value*

Masseter R 1.85 (0.64) 1.1 (0.65) 1.05 (0.42) <0.0001** <0.0001**

L 1.94 (0.79) 0.97 (0.41) 1.16 (0.57) <0.0001** <0.0001**

Temporal R 2.05 (0.52) 1.25 (0.9) 1.22 (0.6) <0.0001** <0.0001**

L 1.87 (0.72) 1.29 (0.87) 1.22 (0.41) <0.0001** <0.0001**

TMJ R 1.75 (0.69) 1.15 (0.86) 1.19 (0.36) <0.0001** <0.0001**

L 2.02 (0.94) 1.15 (0.85) 1.38 (0.39) <0.0001** <0.0001**

Occipital R 2.67 (0.76) 1.69 (1) 1.81 (0.84) <0.0001** <0.0001**

L 2.72 (0.67) 1.84 (1.11) 1.98 (0.9) <0.0001** <0.0001**

Trapezoid R 3.67 (0.79) 2.48 (1.15) 2.73 (1.02) <0.0001** 0.003**

L 3.91 (1.01) 2.49 (1.09) 2.77 (1) <0.0001** 0.006**

Supraspinal R 3.88 (1.22) 3.03 (1.49) 2.99 (0.86) 0.0001** <0.0001**

L 3.92 (1.47) 2.74 (1.25) 2.66 (1.37) <0.0001** <0.0001**

Lower neck R 2.81 (1) 2.38 (1.27) 2.39 (0.98) 0.01** 0.002**

L 2.84 (0.9) 2.31 (1.03) 2.48 (0.81) 0.0006** 0.03**

Lateral
epicondyle

R 2.77 (0.83) 2.46 (1.12) 2.66 (1.03) 0.08 0.29

L 3.3 (0.93) 2.57 (0.91) 2.58 (0.74) 0.001** 0.01**

Knee R 4.37 (1.51) 3.46 (1.89) 3.54 (0.66) 0.01** 0.006**

L 4.78 (1.45) 3.52 (1.59) 3.23 (1.22) <0.0001** <0.0001**

Gluteus R 6.47 (3.24) 4.25 (1.27) 4.37 (0.95) <0.0001** <0.0001**

L 6.89 (2.46) 4.7 (2.2) 4.73 (1.15) <0.0001** <0.0001**

Trochanter R 7.03 (1.77) 5.07 (2.13) 4.94 (1.67) <0.0001** <0.0001**

L 7.64 (2.44) 4.87 (1.85) 5.21 (1.88) <0.0001** <0.0001**

Source: own elaboration

PPT pressure pain threshold, R right side, L left side

*Mann-Whitney test (Wilcoxon Rank-Sum test), p < 0.05; **statistical significance
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seems to be no correlation between pain intensity and sensitivity,
the hypothesis that the high pain intensity is related to the in-
creased pain sensitivity has not been demonstrated in a previous
study, agreeing to the results obtained in ours [39].

Lauche et al. (2014) also stated that the assessment of pain
intensity and sensitivity are parameters that should not be
analyzed together: the PPT is measured in a restricted area,
while the perception of pain intensity is related to a wider area,
involving various anatomical structures [40]. The PPT is a
compression stimulus that becomes painful from a certain
threshold, and the pain intensity reflects the patient’s opinion
about a painful experience; the PPT and VAS are influenced
by emotional factors differently; and the relationship between
the pain intensity and the PPT does not occur in a linear way
due to the chronic characteristics of pain, such as central sen-
sitization [30, 40].

It should be considered that the women in this study had pain
in the orofacial region for at least 3 months, so it is plausible that
these painful experiences presented chronicity characteristics
with central sensitization and failure in pain modulation

pathways that may have contributed to the persistence of the
pain syndrome and no PPT modification [41]. Other studies
have obtained results indicating significant improvement in
scores of VAS and PPT values with minor changes, showing
that perhaps the change in pain sensitivity is a process more
difficult to occur [42]. Slade et al. (2014) stated that PPT is a
floating variable, which can be changed, but it should not be
used as a predictive factor for the development or maintenance
of a painful TMD [43]. Greenspan et al. (2013) demonstrated
that increased pain sensitivity contributes modestly to the risk of
developing TMD, i.e., the PPTmodification does not guarantee
the absence of perceived pain by patients with TMD [44].

The SF-MPQ evaluates pain in quantitative and qualitative
dimensions, which allows an assessment more accurate of this
experience, because usually the pain is evaluated only based on
quantitative variables. The results of this study from the analysis
of pain descriptors indicate that, considering the sensory dimen-
sion, the pain from TMD manifests as a heavy and aching pain
that worsens or is elicited by palpation (tender) and the affective
dimension as a tiring-exhausting pain. Both descriptions are

Table 2 Median, interquartile range, and comparison of pain sensitivity (PPT) in orofacial and corporal points between LLLT moments (baseline, T4,
T8, and 30 days after treatment) to laser and placebo groups, considering right and left sides. Measures expressed in kilogram-force/square centimeter

Laser p value* Placebo p value*

Baseline T4 T8 30 days Baseline T4 T8 30 days

Masseter R 1.14 (0.79) 1.23 (0.76) 1.06 (0.56) 1.21 (0.43) 0.90 1.06 (0.41) 1.08 (0.46) 0.97 (0.37) 0.98 (0.48) 0.77

L 0.99 (0.51) 1.38 (0.9) 1.42 (0.95) 1.13 (0.76) 0.12 0.91 (0.28) 1.14 (0.44) 1.10 (0.64) 1.12 (0.5) 0.35

Temporal R 1.33 (0.94) 1.36 (0.73) 1.29 (0.73) 1.34 (0.78) 0.56 1.16 (0.69) 1.09 (0.56) 1.17 (0.61) 1.15 (0.77) 0.92

L 1.39 (0.81) 1.57 (0.91) 1.34 (0.78) 1.53 (0.98) 0.89 1.06 (0.73) 1.15 (0.73) 1.15 (0.83) 1.34 (0.74) 0.73

TMJ R 1.27 (0.95) 1.2 (0.68) 1.24 (0.73) 1.34 (0.98) 0.96 0.99 (0.75) 1.24 (0.85) 1.05 (0.46) 1.08 (0.57) 0.78

L 1.21 (0.7) 1.47 (0.75) 1.51 (0.76) 1.47 (0.87) 0.06 1 (0.69) 1.4 (0.66) 1.24 (0.46) 1.28 (0.95) 0.15

Occipital R 1.73 (0.99) 1.85 (0.75) 1.97 (1.14) 1.94 (1.16) 0.98 1.62 (1.03) 1.68 (0.85) 1.63 (0.72) 1.75 (1.05) 0.79

L 1.73 (0.84) 2.2 (1) 1.98 (0.99) 2.06 (1.16) 0.31 1.87 (1.24) 1.97 (1.11) 1.98 (0.86) 2.07 (0.99) 0.77

Trapezoid R 2.56 (1.21) 2.98 (0.8) 2.4 (1.7) 2.5 (1) 0.59 2.45 (0.99) 2.32 (0.72) 2.83 (0.98) 2.46 (0.84) 0.97

L 2.59 (0.84) 2.72 (1.02) 2.74 (1.48) 2.81 (1.13) 0.82 2.4 (1.13) 2.51 (0.95) 2.84 (1.3) 2.75 (0.69) 0.46

Supraspinal R 3.09 (1.53) 3.24 (1.13) 3 (1.59) 2.97 (1.18) 0.74 3.03 (1.4) 3.04 (1.16) 2.98 (2.16) 3.11 (1.63) 0.86

L 2.92 (1.25) 2.85 (1.17) 2.46 (0.88) 2.72 (1.2) 0.81 2.72 (1.39) 2.67 (1.09) 2.66 (1.23) 2.84 (1.25) 0.87

Lower neck R 2.47 (1.39) 2.23 (0.98) 2.4 (1.14) 2.49 (1.58) 0.96 2.37 (1.13) 2.34 (1.11) 2.39 (0.77) 2.38 (0.89) 0.67

L 2.03 (1) 2.85 (0.89) 2.46 (1.32) 2.72 (1.21) 0.09 2.37 (1.02) 2.47 (1.19) 2.5 (1.04) 2.34 (1.13) 0.74

Lateral epicondyle R 2.49 (1.13) 2.21 (1.08) 2.66 (1.54) 2.83 (1.76) 0.68 2.43 (1) 2.40 (0.85) 2.53 (1.18) 2.56 (0.84) 0.65

L 2.73 (1.09) 2.85 (1.25) 2.74 (1.89) 2.79 (1.45) 0.73 2.45 (0.78) 2.3 (1.37) 2.38 (0.77) 2.49 (1.32) 0.89

Knee R 3.88 (1.77) 3.48 (2.16) 3.82 (2.31) 3.78 (2.32) 0.70 3.33 (1.59) 3.09 (1.26) 3.37 (1.46) 3.52 (1.54) 0.79

L 3.85 (2.11) 4.22 (2.24) 3.91 (2.62) 4.21 (1.67) 0.48 3.46 (1.59) 3.27 (1.33) 3.14(1.46) 3.81 (1.02) 0.17

Gluteus R 4.3 (2.13) 4.27 (2.37) 4.33 (2.52) 4.32 (2.3) 0.94 4.24 (1.42) 4.43 (1.71) 4.45 (2.24) 4.37 (2.05) 0.75

L 4.74 (2.24) 4.36 (3.41) 4.8 (3.28) 4.87 (2.24) 0.98 4.59 (1.83) 4.82 (2.08) 4.64 (1.78) 4.37 (1.51) 0.64

Trochanter R 5.43 (2.6) 5.42 (1.63) 5.18 (2.99) 5.32 (2.07) 0.75 4.89 (1.34) 4.71 (1.55) 4.93 (1.44) 5.88 (2.14) 0.13

L 5.04 (2.61) 5.32 (2.5) 5.38 (2.88) 4.98 (2.43) 0.97 4.81 (1.43) 4.83 (1.47) 5.1 (1.71) 5.09 (1.72) 0.63

Source: own elaboration.

PPT pressure pain threshold, R right side, L left side, T4 fourth laser session, T8 eighth laser session, 30 days 30 days after laser treatment

*Friedman test, p < 0.05; **statistical significance
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related to a musculoskeletal painful condition, characteristic of
the TMD. Cao et al. (2008) found very similar results, but in the
affective dimension, the descriptor Bsickening^ was also widely
reported [45].

The comparison of the SF-MPQ indexes of sensory,
affective, total pain, and VAS (evaluative overall intensi-
ty of total pain experience) during laser sessions follow-
ed the same trend for the laser and placebo groups, these
indexes have reduced when compared to the baseline.
The PPI for the laser group showed better results when
compared to the placebo. The SF-MPQ indexes are com-
posed by the subjective perception of pain experience,
based on the last days and on the moment of assessment.
Although the groups showed in general similar results to
the SF-MPQ indexes, the PPI showed differences be-
tween laser and placebo, which did not occur in the
evaluation of pain intensity, and both evaluations are
related to the pain in the moment of assessment. This
can be explained by the fact that PPI is a qualitative assessment,
while the VAS is a visual-numerical evaluation (quantitative), in
which the individual quantifies the pain intensity. The qualitative
analysis is always more difficult to assess than the quantitative
because it demands a better understanding of the scale and de-
scriptors by the patient [13, 14].

In this sense, the most subjective variables evaluated in this
study (VAS and SF-MPQ indexes) that represent the overall per-
ception of the pain experience were reduced in laser and placebo
groups. Also, the PPT, which is considered a more objective vari-
able and is related to neurophysiological processes of the pain chro-
nicity,didnotchange. It canbeargued that thesubjectiveperception
ofpainfulexperiencesafter treatmentdidnotdifferbetweenpatients
who composed the laser and the placebo groups, so the effective-
ness of LLLT in pain control was not superior to the placebo effect.

In conclusion, active LLLT and placebo reduced the overall
perception of pain experience, measured by pain intensity (VAS)
and SF-MPQ indexes, but were not able to change the pain
sensitivity (PPT) in orofacial and corporal points of women with
myofascial pain. Thus, pain control promoted by LLLTwas not
superior to the placebo effect since both groups had similar re-
sults. The reduction in pain intensity and SF-MPQ indexes was
not accompanied by an increased PPT after LLLT, suggesting
that there is no correlation between these variables and the PPT
cannot be considered a single parameter in the evaluation of the
improvement of pain perception in temporomandibular disorder.
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