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ABSTRACT

BACKGROUND: Fibromyalgia is a syndrome characterized by generalized chronic pain and tenderness in specific areas. Photobiomodulation
therapy (PBMT) using low-level laser therapy and/or light emitting diode therapy is an electrophysical agent that can be used alone or together
with a static magnetic field (PBMT-sMF) to promote analgesia in several health conditions. Little evidence exists regarding the effects of using
PBMT and PBMT-sMF in patients with fibromyalgia; this evidence is conflicting.

AIM: We aimed to investigate the effects of using PBMT-sMF versus a placebo on reduction of the degree-of-pain rating, impact of fibromyal-
gia, pain intensity, and satisfaction with treatment in patients with fibromyalgia.

DESIGN: A prospectively registered, monocentric, randomized placebo-controlled trial, with blinding of patients, therapists, and assessors, was
performed.

SETTING: The study was conducted at the Laboratory of Phototherapy and Innovative Technologies in Health (LaPIT) in Brazil, between
March and October 2020.

POPULATION: Ninety female patients with fibromyalgia were randomized to undergo either PBMT-sMF (N.=45) or placebo (N.=45) treatment.
METHODS: Patients from both groups received nine treatment sessions, three times a week, for 3 weeks. Clinical outcomes were collected at
baseline, the end of treatment, and at the follow-up appointment 4 weeks post-treatment. The primary outcome was the degree-of-pain rating,
measured by the reduction of the tender point count.

RESULTS: A decrease in the degree-of-pain rating was observed in patients allocated to the PBMT-sMF group, decreasing the number of tender
points when compared to placebo group at the end of treatment (P<0.0001) and at the follow-up assessment (P<0.0001). Patients did not report
any adverse events.

CONCLUSIONS: PBMT-sMF is superior to placebo, supporting its use in patients with fibromyalgia.

CLINICAL REHABILITATION IMPACT: PBMT-sMF might be considered an important adjuvant to the treatment regimens of patients with
fibromyalgia.

(Cite this article as: Ribeiro NF, Leal-Junior EC, Johnson DS, Demchak T, Machado CM, Dias LB, et al. Photobiomodulation therapy combined with
static magnetic field is better than placebo in patients with fibromyalgia: a randomized placebo-controlled trial. Eur J Phys Rehabil Med 2023;59:754-
62. DOIL: 10.23736/S1973-9087.23.07928-5)

KEy worbps: Fibromyalgia; Low-level light therapy; Rheumatic diseases, Rehabilitation; Physical therapy modalities.
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Fibromyalgia is one of the most common rheumatic dis-
cases and affects from 1% to 9% of the general popula-
tion.!-3 Fibromyalgia is a complex syndrome characterized
by generalized chronic pain and tenderness in specific ar-
eas, called tender points.# In addition, neurological, mus-
cular, gastrointestinal, and genitourinary symptoms3-!! are
often associated with fibromyalgia, leading to a decrease
in quality of life. Usually, diagnosis of fibromyalgia is
complex and time consuming, and it is based on patient
history, clinical examination, and exclusion of other dis-
eases.!2 Treatment is challenging, since no consistently
effective treatment is available for this condition. How-
ever, several interventions are prescribed to relieve symp-
toms and improve physical capacity and quality of life.!3
Among the non-pharmacological treatments available,
photobiomodulation therapy (PBMT)!4 has been shown to
promote pain reduction in patients with fibromyalgia.

PBMT is an electrophysical agent that uses light ampli-
fication by stimulated emission of radiation (LASER) and
light-emitting diodes (LEDs) to interact with the endog-
enous chromophores and promote stimulatory or inhibi-
tory biological responses.!5 In some devices, PBMT can
be combined with a static magnetic field (PBMT-sMF) to
improve the positive effects.!6:17 PBMT and PBMT-sMF
trigger biological responses in different tissues, promoting
modulation of inflammation, wound healing, bone heal-
ing, tissue regeneration, and analgesia.!5 This variety of
responses and effects enables PBMT and PBMT-sMF to
be applied for treating different health conditions.!4. 18-23

Recently, the effects of PBMT and PBMT-sMF on fi-
bromyalgia have been investigated. Although a small
clinical trial that combined PBMT and an exercise pro-
gram reported evidence of negative effects,24 a systematic
review demonstrated the advantages of using PBMT to
treat patients with fibromyalgia.!4 However, the authors
pointed out the low-to-middle methodological quality of
the selected studies and the large degree of heterogeneity
among the trials, which demonstrated the need for further
studies of high methodological quality in the field. This
study showed that PBMT-sMF combined with an exercise
program also showed effectiveness in reducing the pain in-
tensity in patients with fibromyalgia.25 However, this was
the first and only clinical trial to do so, and it used a small
sample size to investigate the effects of the concurrent use
of PBMT and a static magnetic field in patients with fibro-
myalgia.

Treatment with PBMT and PBMT-sMF show promise
for treating pain in patients with fibromyalgia, despite
the conflicting evidence; therefore, continual advance in
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the field, through high quality and adequately powered,
randomized, controlled trials, is important. We aimed to
investigate the effects of PBMT-sMF versus placebo treat-
ment on reduction in the degree-of-pain rating, impact of
fibromyalgia, pain intensity, and satisfaction with treat-
ment in patients with fibromyalgia.

Materials and methods
Design

This was a monocentric, superiority, parallel randomized,
placebo-controlled, triple-blinded (patients, therapists, and
assessors) trial. This trial was prospectively registered with
ClinicalTrials.gov (registration number: NCT04322812)
and approved by the Research Ethics Committee of Nove
de Julho University (approval number: 2.732.062). This
trial was conducted in accordance with the principles set
forth in the Declaration of Helsinki and written informed
consent was obtained from all participants (Supplementa-
ry Digital Material 1: Supplementary Table I). No changes
were made to the original protocol during the trial.

Setting and participants

This trial was carried out at the Laboratory of Phototherapy
and Innovative Technologies in Health (LaPIT), Sdo Pau-
lo, Brazil. The inclusion criteria were as follows: female,
aged between 30 and 55 years, a diagnosis of fibromyalgia
that met the current criteria of the American College of
Rheumatology,!2 symptoms of fibromyalgia present for at
least 3 months, a Widespread Pain Index (WPI) score of
>9, a Visual Analogue Scale (VAS) score of >50, a Fibro-
myalgia Impact Questionnaire (FIQ) score of >50, height
between 150 and 180 cm, body mass between 50 and 80
kg, a body mass index of >18.5 kg/m2, having an ovulatory
cycle, having a sufficient level of cognition to understand
procedures and to follow the guidelines.

The exclusion criteria were having arthritis, chronic
fatigue syndrome, lupus, any autoimmune diseases, cog-
nitive changes, or a pacemaker; being a sport and physi-
cal activity practitioner, injured in the last 6 months, or
pregnant; having diabetes mellitus, uncontrolled blood
pressure, psychiatric illness, malignant tumors, or hyper-
sensitivity to light; or presenting with dengue, Zika virus
disease, or Chikungunya in the last year.

Randomization

A researcher who was not involved in participant recruit-
ment, assessment, or treatment conducted simple random-
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ization with an allocation ratio of 1:1 using the website
random.org. The same researcher coded the treatment ac-
cording to the randomization schedule and programmed
the PBMT-sMF device into active or placebo mode with-
out disclosing the treatment allocation to anyone involved
in the study. Allocation concealment was achieved using
sequentially numbered, sealed, opaque envelopes. After
completing their baseline assessments, eligible partici-
pants were referred to the therapist, who conducted the
randomization allocation to assign them to one of two
groups: the PBMT-sMF or placebo groups.

Blinding

The assessors, therapists, and patients were blinded. The
assessors of the study were unaware of a patient’s allo-
cation and the PBMT-sMF device was preprogrammed
to active or placebo mode. The sounds emitted from, and
information displayed on, the device’s screen were identi-
cal, regardless of the programmed mode. In addition, the
device used had no thermal effects,2¢ enabling the blinding
of the therapists and patients to be maintained throughout
the treatment. The efficacy of the blinding was evaluated
at the end of the study by asking assessors, therapists, and
patients to guess the patient’s group allocation.

Interventions

Treatment was performed three times a week — with an
interval of approximately 48 hours between sessions — for
3 consecutive weeks, yielding nine treatment sessions.
The FibroLux™ Therapy System (Multi-Radiance Medi-
cal, Solon, OH, USA) was used in the treatment of both
groups. The specifications of the interventions were as
follows.

Active PBMT-sMF

A multiwavelength FibroLux™ (Multi-Radiance Medical)
comprising four super-pulsed infrared lasers (905 nm),
eight infrared LEDs (850 nm), and eight red LEDs (630
nm) was used. PBMT-sMF was applied only to the regions
of the body with pain on the day of treatment, as evaluated
using the Widespread Pain Index (WPI). The number of
regions comprised a minimum of three and a maximum of
18 regions. The application time was 120 seconds per re-
gion, that is, the total time varied according to the number
of regions treated that day. A dose of around 60 J per re-
gion was applied, that is, the total dose could vary between
patients and in each session. PBMT-sMF was applied us-
ing the direct contact method, with a physical therapist
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TABLE I.—PBMT-sMF parameters.

Parameter (unit)

Value or method

Number of lasers 4
Wavelength (nm) 905
Frequency (Hz) 1000
Peak power (W) — each 50
Average mean optical output (mW) — each 5
Power density (mW/cm?) — each 15.62
Energy density (J/cm?) — each 1.87
Dose (J) — each 0.60
Spot size of laser (cm?) — each 0.32
Number of red LEDs 8
Wavelength (nm) 630
Frequency (Hz) 2
Average optical output (mW) — each 25
Power density (mW/cm?) — each 29.41
Energy density (J/cm?) -each 3.53
Dose (J) — each 3.00
Spot size of red LED (cm?) — each 0.85
Number of infrared LEDs 8
Wavelength (nm) 850
Frequency (Hz) 1000
Average optical output (mW) — each 37.50
Power density (mW/cm?) — each 66.96
Energy density (J/cm?) — each 8.04
Dose (J) — each 4.50
Spot size of red LED (cm?) — each 0.56
Magnetic field (mT) 110
Irradiation time per site (s) 120
Total dose per site (J) 62.40
Aperture of device (cm?) 30

Direct skin contact and
slight pressure

Application mode

PBMT-sMF: photobiomodulation therapy combined with static magnetic field.

applying light pressure to the skin. Table I details the pa-
rameters used.

Placebo PBMT-sMF

The procedure for placebo PBMT-sMF treatment was sim-
ilar to that of the active PBMT-sMF treatment. The same
device was used; however, the 905 nm laser diodes, 850
nm LED diodes, and static magnetic field were deactivat-
ed, and the power of the 630 nm LED diodes was turned
down to 1 mW (mean power for each diode) so as to keep
the visual aspect of red light without delivering an effec-
tive therapeutic dose. The dose applied was lower than 1
J per region. Placebo PBMT-sMF was also applied only
to the regions with pain on the day of treatment (evalu-
ated according to the Widespread Pain Index), which
could comprise a minimum of three and a maximum of
18 regions. The placebo treatment was also applied using
a direct contact method, with a physical therapist applying
light pressure to the skin.
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Outcomes

Clinical outcomes were collected at baseline, the end of
treatment (3 weeks after randomization), and the follow-
up appointment 4 weeks posttreatment (7 weeks after ran-
domization). The primary outcome was the degree-of-pain
rating. The secondary outcomes included the impact of
fibromyalgia, pain intensity, patient satisfaction, and ad-
verse events. The degree-of-pain rating was indicated by
the measured reduction in the tender point count, that is,
the regions where the patients experienced pain, as report-
ed using the FIQ.27 The FIQ assesses disease severity and
functional ability in patients with fibromyalgia through 19
questions in ten items. The impact of fibromyalgia on each
patient was measured by the FIQ score, which could range
from 0 (no impact) to 100 (great impact). Pain intensity
was measured using a VAS, which assessed the patient’s
perceived pain levels. The VAS ranged from 0 mm (no
pain) to 100 mm (worst pain imaginable). Patients’ satis-
faction with treatment was measured using a Likert Scale
ranging from 1 (not at all satisfied) to 5 (very satisfied).
The cointerventions across the study were reported in the
participant daily diary, filled by the patients. Finally, the
adverse effects were recorded through reports.

Procedures

This study was divided into four separate phases: 1) phase
1 — stabilization phase; 2) phase 2 — assessment phase; 3)
phase 3 — procedure phase; and 4) phase 4 — post-proce-
dure phase. In phase 1, patients were screened to confirm
their eligibility. After confirming their eligibility, the par-
ticipants were invited to participate and signed a consent
form. Subsequently, data regarding demographic and clin-
ical characteristics were collected. Thereafter, pain man-
agement stabilization was performed for 1 week. At the
beginning of this period, an individualized pain manage-
ment regimen was determined for each participant com-
prising the details of medications and therapies currently
used to manage fibromyalgia. Patients were allowed to
maintain their pain management regimen throughout the
study. However, they were asked to record it in a partici-
pant daily diary. The participants were instructed to record
the intensity of pain using the VAS daily during this phase.

In phase 2, patients were screened for the last of the in-
clusion criteria, namely intensity of pain in the last 3 days
of phase 1 (>50), Widespread Pain Index (>9), and FIQ
Score (=50). The baseline assessment was performed, and
phase 3 began.

Phase 3 took place over 3 consecutive weeks, during
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which patients underwent PBMT-sMF or placebo treat-
ment. Data regarding the primary and secondary outcomes
were collected 15 minutes after the final treatment session.

In phase 4, patients returned to the Laboratory of Pho-
totherapy and Innovative Technologies in Health (Sao
Paulo, Brazil) for a final follow-up assessment 4 weeks af-
ter completing Phase 3. Primary and secondary outcomes
data were collected, and the participant daily diary was
collected.

Sample size

An individual patient success criterion is defined as a 20%
or more reduction in the tender point count of where pain
is experienced, as reported on the FIQ. A clinically rel-
evant change is considered to be a 15% to 20% (approxi-
mately 10 to 15 points) reduction in the total FIQ Score.8
Assuming a unilateral alternative (that is, the intervention
reduces the impact of fibromyalgia), we can detect differ-
ences of at least 15% with a power of 95% and a P value
of 0.05 with two groups (intervention and usual placebo-
control group) of 45 participants each, with a mean in the
FIQ of approximately 70 points, and a standard deviation
of approximately 20 points. Therefore, we recruited a total
of 90 women with fibromyalgia (45 patients per group).

Statistical analysis

Statistical analysis was conducted following intention-to-
treat principles.28 The primary statistical method to analyze
the primary endpoint was Fischer’s Exact Test for two in-
dependent groups to compare the proportion of successes
between groups. An unpaired #-test was applied to analyze
pain intensity through the VAS. For patient satisfaction,
measured through a Likert Scale, the data was reduced to
the nominal level by combining all agree and disagree re-
sponses into two categories of “accept” and “reject.” The
y2 test was used after this transformation. Regarding the
cointerventions, Fisher’s Exact Test was used to compare
the proportions between groups. Efficacy of blinding was
analyzed using Fischer’s exact categorical analysis tech-
nique to compare the proportion of successes and failures.
The level of statistical significance was set at P<0.05. Data
are presented in absolute values and percentage of change.

Results

The study included 90 participants with fibromyalgia di-
vided into the placebo (45 women; mean age, 46.96 years,
SD=8.11) and PBMT-sMF (45 women; mean age, 45.53
years, SD=7.95) groups between March and October 2020.
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The baseline characteristics of both groups were similar
(age, P=0.403; weight, P=0.992; height, P=0.071) (Table
11). All patients were recruited and completed all procedures
between March and October 2020 (Figure 1). All patients
received treatment according to the treatment allocation.

TABLE Il.—Demographic and clinical characteristics of partici-
pants at baseline (N.=90).

Variables PBMT-sMF (N.=45)  Placebo (N.=45)
Sex

Female 45 (100) 45 (100)
Age (y) 45.53 (7.95) 46.96 (8.11)
Weight (kg) 70.11 (9.62) 70.13 (11.52)
Height (cm) 160.40 (6.60) 162.80 (5.83)
Degree of pain rating — TPC 15.29 (3.08) 15.20 (2.69)

Impact of fibromyalgia (0-100) 79.68 (11.05) 77.54 (11.57)
Pain intensity (0-100) 80.64 (13.99) 74.89 (13.54)
Categorical variables are expressed as number (%). Continuous variables are

expressed as mean (SD).
PBMT-sMF: photobiomodulation therapy combined with static magnetic field.

Patients screened |

| Stabilization phase |

| Randomized (N.=90) |

J

¥ Allocation ¥
PBMT-sMF (N.=45) Placebo (N.=45)

- All patients received allocated - All patients received allocated
intervention intervention

y

Enrollment |

Assessment phase

PHOTOBIOMODULATION THERAPY ON FIBROMYALGIA

We observed that, compared to the placebo group, pa-
tients in the PBMT-sMF group had a greater change in
the degree-of-pain rating and a decreased number of ten-
der points at the end of treatment (P<0.0001) and at the
follow-up assessment (P<0.0001) (Figure 2). A between-
group difference was observed in the change in impact of
fibromyalgia, as measured by the total FIQ scores, in favor
of the PBMT-sMF group at the end of treatment (P<0.001)
and at the follow-up assessment (P=0.001) (Figure 3). In
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Figure 1.—Flow diagram of the study.
PBMT-sMF: photobiomodulation therapy combined with static mag-
netic field.
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Figure 2.—Change in degree of pain rating, measured by the reduction
of the TPC.

PBMT-sMF: photobiomodulation therapy combined with static mag-
netic field.

***PBMT-sMF compared to placebo (P<0.0001).
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Figure 3.—Change in impact of fibromyalgia, measured by total FIQ
scores.

FIQ: Fibromyalgia Impact Questionnaire; PBMT-sMF: photobiomodu-
lation therapy combined with static magnetic field.

***PBMT-sMF compared to placebo (P<0.001) and **PBMT-sMF
compared to placebo (P<0.01).
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Figure 4.—Change in pain intensity, measured by VAS.

VAS: Visual Analogue Scale; PBMT-sMF: photobiomodulation therapy
combined with static magnetic field.

***PBMT-sMF compared to placebo (P<0.0001).

addition, the groups showed differences in terms of change
in pain intensity, in favor of the PBMT-sMF group at the
end of treatment (P<0.0001) and at the follow-up assess-
ment (P<0.0001) (Figure 4). Table I1I shows the mean and
standard deviation (absolute values) for these outcomes.
Patient satisfaction at the end of treatment (P=0.00076)
showed a difference between the groups: 44 (97.8%) pa-
tients in the PBMT-sMF group and 32 (71.1%) patients in

RIBEIRO

TABLE IIl.—Mean and standard deviation (absolute values) for
the outcomes of the study (N.=90).

PBMT-sMF (N.=45)
Degree of pain rating (TPC)

Outcomes Placebo (N.=45)

Stabilization 13.77 (3.31) 12.07 (3.63)
Baseline 15.29 (3.08) 15.20 (2.69)
End of treatment 7.29 (3.99)**** 12.49 (3.92)
Follow-up 6.22 (4.25)%*** 10.13 (4.66)
Impact of fibromyalgia (FIQ 0-100)
Baseline 79.68 (11.05) 77.54 (11.57)
End of treatment 43.89 (22.34)** 56.71 (18.63)
Follow-up 41.64 (25.86)* 52.61 (21.57)
Pain intensity (VAS 0-100)
Stabilization 76.56 (17.51) 77.37 (11.86)
Baseline 80.64 (13.99) 74.89 (13.54)
End of treatment 37.80 (23.31)**** 56.91 (20.31)
Follow-up 34.47 (26.34)** 49.58 (26.21)

PBMT-sMF: photobiomodulation therapy combined with static magnetic field;
VAS: Visual Analogue Scale; FIQ: Fibromyalgia Impact Questionnaire.
Difference of placebo: ****P<0.0001; **P<0.01; *P<0.05.

the placebo group reported being “satisfied.” In contrast,
no difference in patient satisfaction was found between
the groups at the follow-up assessment (P=0.0513): 41
(91.1%) patients in the PBMT-sMF group and 33 (73.3%)
patients in the placebo group reported being “satisfied”
(Table 1V).

Patients reported the cointerventions during the stabi-
lization, procedure, and post-procedure phases (Table V).
The most frequent cointervention observed was the use
of medication in the stabilization (80.00%), procedure
(82.22%), and post-procedure (78.89%) phases. Non-

TABLE [V.—Patient satisfaction with treatment in both treatment groups (N.=90).

End of treatment Follow-up

Parameters PBMT-sMF Placebo PBMT-sMF Placebo

(N.=45) (N.= 45) (N.=45) (N.=45)
Very satisfied 36 (80) 23 (51) 34 (76) 26 (58)
Somewhat satisfied 8 (18) 9 (20) 7 (15) 7 (15)
Neither satisfied nor dissatisfied 0(0) 7 (15) 49 6(13)
Not very satisfied 1(2) 3(7) 0(0) 3(7)
Not at all satisfied 0(0) 3(7) 0(0) 3(7)
Categorical variables are expressed as number (%). Continuous variables are expressed as mean (SD).
PBMT-sMF: photobiomodulation therapy combined with static magnetic field.
TABLE V.—Proportion of cointerventions in both treatment groups (N.=90).
Parameters Medication Other cointerventions
Time points PBMT-sMF (N.=45) Placebo (N.=45) p PBMT-sMF (N.=45) Placebo (N.=45) P
Stabilization 34 (75.56) 38 (84.44) 0.4299 19 (42.22) 23 (51.11) 0.5264
Procedure 35(77.78) 39 (86.67) 0.4089 12 (26.67)** 27 (60.00) 0.0027
Post-procedure 33 (73.33) 38 (84.44) 0.3016 S (11.11)** 18 (40.00) 0.0032

Categorical variables are expressed as number (%).
PBMT-sMF: photobiomodulation therapy combined with static magnetic field.
Difference of placebo: **P<0.01.
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opioid analgesics were the most used medications in the
stabilization (45.56%), procedure (48.89%), and post-pro-
cedure (47.78%) phases. Finally, massage was the most
frequently used of the other cointerventions in the stabili-
zation (17.78%), procedure (18.89%), and post-procedure
(13.33%) phases. A difference between groups in favor of
the PBMT-sMF group at the procedure and post-procedure
phases (P=0.0027 and P=0.0032, respectively) was found
among the other cointerventions.

To measure the efficacy of blinding, assessors, thera-
pists, and patients were asked about the allocation of pa-
tients to treatment groups at the follow-up assessment. The
assessors correctly guessed the allocation of 32 (71.1%)
patients in the PBMT-sMF group and 21 (46.7%) patients
in the placebo group. The therapists correctly guessed the
allocation of 32 (71.1%) patients in the PBMT-sMF group
and 19 (42.22%) patients in the placebo group. Thirty-eight
(84.44%) and 31 (31.1%) patients guessed their allocation
in the PBMT-sMF and placebo groups, respectively. No
difference (P=0.134 for the assessors and P=0.05 for the
patients) was found in the proportion of correct guesses in
the determination of patients’ group allocation, evidencing
that assessors, therapists, and patients were blinded during
the study.

Patients reported no major adverse effects. However,
seven (7.8%) patients reported increased pain or tension.
No adverse event required any intervention or resulted in
a participant withdrawing or being withdrawn from the
study; each adverse effect was fully and satisfactorily re-
solved by study completion.

Discussion

This triple-blinded randomized controlled trial investi-
gated the effects of the PBMT-sMF on patients with fi-
bromyalgia. At the end of treatment and at the follow-up
assessment, we observed a reduction in the degree-of-pain
rating, with a reduction in the number of tender points, in
patients allocated to the PBMT-sMF group. Moreover, we
observed that patients allocated to the PBMT-sMF group
presented with a lower impact of fibromyalgia and a great-
er reduction in pain intensity at the end of treatment and
at the follow-up assessment than patients in the placebo
group did. Finally, we observed a difference in patient sat-
isfaction between the groups, in favor of the PBMT-sMF
group, at the end of treatment; however, this difference
was not sustained 1 month later.

A previous study investigated the effects of PBMT on
alleviating pain and reducing the number of tender points,

760

EUROPEAN JOURNAL OF PHYSICAL AND REHABILITATION MEDICINE

PHOTOBIOMODULATION THERAPY ON FIBROMYALGIA

as well as other outcomes, in patients with fibromyalgia.2®
Similar to our trial, the results of that study showed that
applying PBMT for 3 minutes to each tender point (2 J per
point) daily for 2 weeks enabled a decrease in pain inten-
sity and the total number of tender points. Another con-
trolled trial investigated the effects of using a whole-body
PBMT bed to treat patients with fibromyalgia.30 As shown
by the results of our trial, this study observed a reduction
in pain with the use of PBMT three times weekly; the to-
tal dose administered was 1,160,400 J. Despite differences
in PBMT parameters, sites of application, and frequency
of treatment among the studies, their results corroborate
ours, suggesting that applying PBMT may provide effec-
tive treatment for patients with fibromyalgia.

Another trial investigated the effects of administering
a combination treatment regimen of PBMT alone with an
exercise program that included warm-up, neuromuscular,
and neuromotor exercises, and stretching in patients with
fibromyalgia.24 Outcomes such as pain, functional perfor-
mance, quality of life, and depression were measured. In
contrast to the results of our study, this trial demonstrated
that when PBMT was applied after exercise, the treatment
outcomes were not better than placebo. Despite regions of
pain being experienced elsewhere in the body, in this trial
PBMT was only applied to the lower limbs. A total of 64
J per limb was irradiated and the treatment was performed
three times per week for 8 weeks. In contrast, in our trial,
PBMT was applied to those regions that were painful on
the day of treatment. A total of 60 J per region was irradi-
ated and the treatment was also performed three times a
week; however, treatment only took place over 3 weeks.
Additionally, in our trial we investigated the effects of PB-
MT-sMF, not PBMT alone in combination with an exer-
cise program. Finally, we must highlight that, in contrast to
ours, this trial had a small sample size (22 patients divided
into two groups), an important 28% loss to follow-up, ran-
domized more patients than proposed in the sample size
calculation, and did not perform intention-to-treat analy-
sis. These differences between the two trials may explain
the differences found in their results. Moreover, similar to
the results observed in our trial, a systematic review and
meta-analysis'4 demonstrated that with the use of PBMT,
FIQ scores improved, severity of pain decreased, and the
number of tender points decreased in patients with fibro-
myalgia.

Only one previous trial of the use of PBMT-sMF in pa-
tients with fibromyalgia has been performed.25 The trial
investigated the effects of a single session of PBMT-sMF
and those of 10 weeks of treatment. The results demon-
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strated that a single session of PBMT-sMF improved the
pain threshold in patients with fibromyalgia. Addition-
ally, PBMT-sMF and PBMT-sMF applied before an ex-
ercise program (PBMT-sMF plus exercise) reduced pain
intensity and the number of tender points after 10 weeks
of treatment. Improved FIQ scores were also observed in
the PBMT-sMF and PBMT-sMF plus exercise groups after
10 weeks of treatment. These results were similar to ours;
however, the protocols used for PBMT-sMF were differ-
ent. In the abovementioned trial, PBMT-sMF was applied
to 10 tender points, reported for pain in all patients, with
a dose of 39.3 J per site. The treatment was performed
two times per week over 10 weeks. In addition, PBMT-
sMF was applied before an exercise protocol consisting of
stretching and aerobics. In contrast to our trial, the sample
size was smaller (80 patients divided into four groups), no
placebo group was included, and outcomes such as pain
threshold and quality of life were measured. The similar-
ity in the results of both trials suggests and reinforces that
PBMT-sMF can be effective in treating patients with fi-
bromyalgia.

The results of our trial demonstrate that PBMT-sMF
is superior to placebo, supporting its use in patients with
fibromyalgia. These results can be explained by the an-
algesic effect of PBMT and PBMT-sMF.3! Evidence
shows that PBMT causes changes in neuronal physiology
and morphology, such as nerve function inhibition, noci-
ceptor-specific inhibition, and local conduction block.32
Therefore, inhibition of neural function could be one of
the mechanisms through which pain relief is promoted in
patients with fibromyalgia. Regarding the dose of PBMT-
sMF, taking into account the results of our and the previ-
ously?s reported trial, it may be possible to begin stablish-
ing a possible therapeutic window (ranging from 39.3 J
to 62.4 J per site irradiated) in which patients with fibro-
myalgia can be treated. The abovementioned trial also re-
ported positive results using lower doses of irradiation and
treating patients for longer periods than our trial did. These
aspects may suggest that applying higher doses inside the
above proposed therapeutic window might result in short-
ened durations of treatment.

Limitations of the study

Limitations of our study included measuring the effects
of PBMT-sMF only in the short-term and using only fe-
males as an inclusion criterion. In addition, this was a
monocentric study. The main strength of our study is its
high methodological quality, showing characteristics of
prospective registration, and use of true randomization, al-
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location concealment, and intention-to-treat analysis. The
blinding efficacy was measured for assessors, therapists,
and patients to ensure that the study was triple-blinded. We
used a placebo group to control for confounding factors.
Moreover, we controlled for cointerventions through a
participant daily diary, which was maintained through the
trial to avoid memory bias. Finally, no loss to follow-up
occurred in this trial. Although we observed a short-term
advantage of PBMT-sMF in the treatment of patients with
fibromyalgia, further studies investigating its effects in the
medium- and long-term are needed. Large trials that com-
bine PBMT-sMF with an exercise program are important
to ensure advancements in the field. Finally, further studies
are needed to establish the PBMT-sMF dosages within the
therapeutic window for fibromyalgia.

Conclusions

The findings from this study indicate that PBMT-sMF,
using 62.4 J per irradiated site, three times a week, for 3
consecutive weeks, has advantage in the treatment of pa-
tients with fibromyalgia. In the short term, the use of such
therapy reduces the degree-of-pain rating, impact of fibro-
myalgia, and pain intensity.
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