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Abstract

Introduction and objective. Since the characteristic of chronic non-specific lumbar dysfunction presents a high prevalence
and morbidity, and that there are still conflicting results with the use of photobiomodulation, the aim of this study was to
analyze the effect of photobiomodulation application in patients with chronic non-specific lombalgy.
Materials and method. A quantitative, experimental, randomized study composed of 21 volunteers randomly separated
into two groups: 1) the intervention group (IG), who were given an application of photobiomodulation (LED (617nm ±10%,
1,500 mW) and low-level laser therapy (830nm, 150 mW, beam area 12.57mm), combined energy of 8.4 J per area for one
minute in four different locations: in regions of greatest pain referred to palpation, on a bilateral basis, area of the applicator
– 23,8 cm2). 2) the control group (CG), in which the device remained switched-off during therapy. All subjects were evaluated
by McGill and Roland Morris questionnaires before and at the end of 6 interventions (3 weeks).
Results. For both McGill and Roland Morris total pain rates, there was no inter-group interaction or interaction between
evaluation and group (p>0.05). In the comparison between evaluations (before and after), there was a significant difference
(p<0.001). 
Conclusions. The use of photobiomodulation in these parameters in young patients with chronic non-specific lombalgy,
was not more effective than the placebo for the relief of painful symptoms. Nor did it promote a decrease in the repercussion
of lombalgy in the performance of daily activities.
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INTRODUCTION
Back pain is a prevalent health problem marked by discomfort
above the upper gluteal line. It is highly prevalent and it is
estimated that about 80% of adult individuals report at least
one episode of this dysfunction at some point in their lives. It
directly influences the quality of life of the individual and, as
a consequence, impacts on their daily life activities. It is also
a frequent cause of morbidity and disability [1, 2]. Back pain
is a musculoskeletal change that may occur due to intrinsic
causes: congenital, degenerative, inflammatory, infectious,
tumour and mechanical-posture conditions, and extrinsic:
excessive efforts and the way of performing activities of
daily living, bad postures and psychological factors such as
depression and anxiety [3, 4].
According to its etiology, it can be classified as specific
or non-specific. The specific has a well-defined cause that
can be diagnosed, for example, disc herniation [5]. In nonspecific low back pain, although there is no defined cause,
the diagnosis is usually associated with musculoskeletal
alterations. It is commonly caused by the maintenance of bad
postures in daily activities or in the work environment, as
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well as by excess weight that produces greater pressure on the
structures [6, 7]. Regarding chronological classification, it is
divided into acute – with sudden onset of pain and duration
of less than six weeks, subacute – when it is recurrent and
lasts from six to twelve weeks, and chronic – when it exceeds
12 weeks and compromises the performance of daily life or
work activities [5].
Conservative treatment is usually the initial choice, in which
physiotherapeutic modalities are included, among them, joint
mobilization and manipulation [8, 9], fascial manipulation
[10], electrotherapy [11], therapeutic ultrasound [12] and
photobiomodulation (PBM) [13]. PBM with the low-level laser
therapy (LLLT) associated with a light emitting diode (LED)
(Cluster) [8] with therapeutic purposes, such as increased
RNA, DNA and ATP synthesis, fibroblast cell proliferation
rate and collagen synthesis, increased vascularization and
variations in nerve conduction [15–17]. In isolation, LLLT has
been shown to be effective, both in clinical and experimental
studies in several conditions helping to control pain, reduce
the inflammatory process and speed-up tissue repair [18–21],
but not without controversial outcomes [22]. Such effects have
also been observed for LED therapy [23, 24].
Since the characteristic of chronic non-specific lumbar
dysfunction presents high prevalence and morbidity, and that
in the use of photobiomodulation there are still conflicting
results [25–27], further research is needed in individuals
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with lumbar pain The objective of the present study was to
analyze the effect of cluster application (LLLT and LED) in
patients with chronic non-specific lumbar pain, evaluating
its evolution by means of function questionnaires.
MATERIALS AND METHOD
A quantitative, experimental, randomized, blinded study
by the participant and evaluator, but not by a therapist,
conducted at the physical Rehabilitation Center of the
Universidade Estadual do Oeste do Paraná (UNIOESTE),
in Cascavel, Brazil. The study was approved by the Ethics
Committee on Research with Human Beings (CEP) of
UNIOESTE (Opinion No. 3,286,703).
The sample consisted of female university students, who
had non-specific low back pain and presented the symptoms
thast had lasted for more than three months (chronic),
recruited on a voluntary basis by invitationsvia social media
and posters and characterized as convenient, unintentional.
Those with degenerative alterations, systemic disease,
infection, neo, including anti-inflammatory or analgesic
drugs, were excluded.
This study included 20 students aged 21.3±1.7 years, with a
mass of 62.0±11.4kg, height – 1.62±0.06 m, BMI – 23.6±4.22,
distributed by means of electronic randomization (with the
aid of the resource evailable at http://www.randomizer.org/),
in two groups: Control Group (CG, n=10) and Intervention
Group (IG, n=10). Six cluster application session were held,
twice a week for a total of 3 weeks. The equipment used was
the Fluence LED (617nm ±10%,,500 mW) and Laser (830nm,
150 mW, beam area 12.57mm) – HTM, how the two forms
of phototherapy were associated, the combined power of
8.4 J per area, for one minute in four different locations, in
regions of greatest pain during palpation, on a bilateral basis,
the area of the applicator was 23,8 cm2. For CG individuals,
the device remained switched-off, only the time was kept.
Evaluation was performed by applying McGill’s
pain questionnaire [28] and Roland Morris’s disability
questionnaire [29], which were applied prior to the first
(Ev1) and at the end of the last therapy (Ev2). The choice
for McGill’s Pain Questionnaire was made to evaluate the
sensory-discriminative, affective-emotional and cognitiveevaluation components, which provided quantitative
measures of clinical pain that can be treated statistically,
as applied in several studies that assess pain symptoms in
the most diverse areas with satisfactory reliability [28]. The
Roland Morris questionnaire was chosen because it evaluates
the repercussion of backache on work activities and daily
life. The score is the sum of items which range from zero
(no disability) to 24 (severe disability). Values over 14 points
indicate physical disability [30].
The results obtained were analyzed by means of descriptive
and inferential statistics using the SPSS 20.0 programme, by
means of Mixed Generalized Models with post-testing LSD.
In all cases, the accepted significance level was 5%. Hedges’
effect size by ‘g’ was also used to evaluate the magnitude
of the difference between groups, taking into account the
following interpretation: <0.19 – negligible, 0.20–0.49 –
small, 0.50–0.79 – medium, 0.80–1.29 – large, and >1.30
– very large (31.2).

RESULTS
For the sample size used, it was found that with a difference
of 1.5, standard deviation of 1.0, the test power was 80%.
McGill’s pain questionnaire was not observed in any of its
variables between groups, nor interaction of factors (p>0.05)
having been observed, independent of group, only differences
between the first (Ev1) with the second (Ev2) evaluations
(Tab. 1).
Table 1. Presentation of the mean and standard deviation values
observed for the McGill Pain Questionnaire in the different groups (CG
and IG), evaluations (Ev1 and Ev2) and Effect Size (ES)
PAIN INDEX
Sensorial

Affective

Avaliative

Miscellaneous

TOTAL

GROUP

Ev1A

ES

Ev2B

ES

CG

18.20 ± 5.75

-0.93 l

12.70 ± 5.62

-1.03 l

IG

17.50 ± 10.13

CG

2.90 ± 1.60

IG

2.40 ± 2.70

CG

2.10 ± 1.28

IG

2.00 ± 1.33

CG

3.80 ± 3.12

IG

3.50 ± 3.06

CG

27.00 ± 8.91

IG

26.10 ± 15.96

8.90 ± 6.64
-0.60 m

1.80 ± 1.93

-0.62 m

1.00 ± 1.05
-0.71 m

1.30 ± 0.823

-0.90 l

1.50 ± 0.71
-0.78 m

1.60 ± 2.22

-0.31 s

2.70 ± 2.83
-1.07 l

16.70 ± 9.45

-0.94 l

14.10 ± 10.06

Different c

Similarly, for the Roland Morris questionnaire there were
no differences between the groups or interaction (p>0.05),
only differences between the evaluations (p<0.05) (Tab. 2).
Table 2. Data for mean and standard deviation in the Roland Morris
Questionnaire for the different groups (CG and IG), evaluations (Ev1 and
Ev2) and Effect Size (ES)
GROUP

Ev1A

ES

Ev2B

ES

CG

5.60 ± 2.07

-1.05 g

3.20 ± 2.30

-1.10 g

IG

6.30 ± 2.00

3.50 ± 2.72

Different capital letters show statistical difference between the evaluations. Effect sizes: l – large.

DISCUSSION
The study aimed to evaluate the use of photobiomodulation
in women with chronic non-specific lumbar pain, and it
was observed that there were no advantages of its use over
both pain and function. Pain is a subjective sensation and
its perception results from the complex interaction between
different factors, its threshold being variable, being dependent
on gender, occupation, cultural attitudes and ethnic group [1].
In addition, the pain has sensory, affective, autonomic and
behavioural aspects. Furthermore, the sensation of pain does
not necessarily have to be based on any previous experience
with it [33].
In this study, when analyzing the data there was significant
improvement between the first and second evaluations. It is
known that this can occur due to the placebo effect, which
occurs by obtaining a positive result by administering the
placebo, which has no pharmacological action on the patient’s
symptoms or diseases, generating a psychological effect, since
it does not use the active principle. The expectation of the
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individual that the treatment will be effective causes a change
in the performance of the central nervous system, where
the areas associated with the perception of pain become
less active, while the areas of pain inhibition become more
active [34–36].
According to Huang et al. [13], LLLT (Low-level Laser
Therapy) generates a reduction of pain in individuals with
chronic non-specific lumbar pain, but there is uncertainty
regarding improvement in function. In the presented study,
both pain characteristics and functional improvement
were reduced, since in most variables large effect sizes
were achieved, but when compared to the placebo group,
the differences were insignificant, demonstrating that the
effective treatment did not present superior results.
Contrary to the results observed in the current research,
in a study comparing the effect of LLLT (904nm, 0.04W,
applied in six points totalling 18J, during 10 therapies over
four weeks) with therapeutic ultrasound and also using
the McGill and Roland-Morris questionnaires, the authors
observed that the LLLT showed a reduction in pain intensity
and quality, besides functional improvement [12]. Tantawy
et al. [27] also observed advantages of LLLT (808nm, 17.05
J/cm2, 30 J) associated with exercises, with two sessions per
week for eight weeks, compared with therapeutic ultrasound,
in the reduction of pain, improvement in functional
performance and reduction of disability in individuals with
chronic non-specific lumbar pain. Gabel et al. [25], by using
photobiomodulation (850 and 660nm, 3 J/cm2 at 12 points
in the thoracic, lumbar and thigh regions) in individuals
with lumbar dysfunction and depression, observed that
the association with five physiotherapy sessions was also
beneficial as anti-depressant.
Taradaj et al. [26], using both high power (1064nm, 60 J/
cm2) and low power (785nm, 8J/cm2) LLLT, did not observe
improvements in individuals with degenerative lumbar disc
disease, neither in pain nor functional tests, when compared to
placebo. This is consistent with the recommendation of Meroni
et al. [37] in a clinical practice guide, which does not indicate
LLLT in individuals with chronic low back pain. However,
Glazov et al. [38], in a meta-analysis indicate the use of LLLT
with high doses in individuals with shorter pain durations, and
in these cases there was moderate evidence of effectiveness,
but still indicated the need for more blind studies.
One of the limitations of the present study is the lack
of blindness for therapists, which is suggested for future
studies. The small size of the studied population sample,
which comprised only young, female university students, is
also highlighted. Analyses with other populations are also
necessary, for example, in athletes, because although there
were three volunteers in each group who regularly performed
physical exercises, none of them performed at a competitive
level. The analysis of therapeutic associations with exercise
protocols and longer treatment and follow-up periods is
also suggested.
CONCLUSION
The use of cluster in young people with chronic non-specific
lower back pain was ineffective for the relief of painful
symptoms, nor did it promote a decrease in the repercussion
reoccurence of lower back pain in the performance of daily
life activities.
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