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Abstract

Introduction: Treatments for rheumatoid arthritis (RA) and osteoarthritis (OA) can reduce, modulate 
inflammation, and reduce deformities. Low-Level Laser Therapy is a biomodulator and may aid in the 
clinical picture of these conditions. Objective: To analyze the parameters most frequently used to determine 
the responses of patients with RA and OA in controlled and uncontrolled clinical trials. Method: This is a 
systematic review with search of articles in English, Portuguese and Spanish in PUBMED, SCOPUS, LILACS 
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and Web of SCIENCE, of articles published between 2006 and 2018. MeSH terms were used. Inclusion criteria: 
evaluation of LLLT in the evaluations, evaluation and evaluation of the period, controlled and uncontrolled 
clinical trials, full publications. The base date of the energy dosimetry and the analysis of mean, median 
and mode of energy per point and energy per treatment. Results: Three articles on RA and 16 on OA were 
included in this study. Regarding dosimetry, it was one of the most recent of the pain, being this one with a 
greater energy dose. In OA, most of the articles presented are of importance, with variability in the dosage 
applied. Conclusion: There are several reports for patient studies purposes, mainly with doses of 6 J per 
point and 48 J. In the joints affected with OA and AR, it would be important to publish more scientific articles 
with better methodological quality and description of dosimetry.

Keywords: Low-level light therapy. Dosimetry. Rheumatoid Arthritis. Osteoarthritis. Pain.

Resumo

Introdução: Os tratamentos para artrite reumatoide (AR) e osteoartrite (OA) devem diminuir dor, modular 
inflamação e diminuir deformidades. O LLLT é um biomodulador e pode auxiliar no quadro clínico destas. 
Objetivo: Analisar os parâmetros mais comumente utilizados para a diminuição das respostas de dor em pacientes 
com AR e OA em ensaios clínicos controlados e não controlados. Método: Trata-se de uma revisão sistemática 
com busca de artigos em inglês, português e espanhol na: PUBMED, SCOPUS, LILACS e Web of SCIENCE, entre 
2006 a 2018. Foram utilizados os descritores MESH. Critérios de inclusão: avaliação da eficácia do LLLT nestas 
populações, verificação da dor antes e depois do tratamento, ensaios clínicos controlados e não controlados, 
publicados integralmente. Foi realizado o cálculo da dosimetria do laser e análise de média, mediana e moda 
da energia por ponto e energia por tratamento. Resultados: Incluídos neste estudo 3 artigos de AR e 16 de OA. 
Em relação à dosimetria, apenas um AR apresentou redução da dor, sendo este com a maior dose de energia. Já 
na OA, a maioria dos artigos apresentou diminuição da dor, e com variabilidade na dosagem aplicada. Alguns 
tiveram poucos parâmetros apresentados, tornando impossível calcular a dosimetria. Conclusão: há evidências 
científicas para reduzir a dor relatada em pacientes com OA de joelho, principalmente com doses de 6 J por ponto 
e 48 J aplicadas no tratamento diário. Para as outras articulações afetadas com OA e AR, seria importante a 
publicação de mais artigos científicos com melhor qualidade metodológica e descrição da dosimetria.

Palavras-chave: Terapia com Luz de Baixa Intensidade. Dosimetria. Artrite Reumatoide. Osteoartrite. Dor.

Resumen

Introducción: Los tratamientos para la artritis reumatoide (AR) y la osteoartritis (OA) pueden reducirse, modular, 
encender y disminuir las deformidades. El LLLT es un biomodulador y puede auxiliar en el cuadro clínico de éstas. 
Objetivo: Analizar los parámetros más frecuentemente utilizados para determinar las respuestas de pacientes 
con AR y OA en ensayos clínicos controlados y no controlados. Método: Se trata de una revisión sistemática y la 
búsqueda de artículos en Inglés, portugués y español en: PubMed, SCOPUS, se utilizaron LILACS y Web of Science, 
entre 2006 y 2018. Los descriptores de malla. Criterios de inclusión: evaluación de la LLLT en las evaluaciones, 
evaluación y evaluación del período, ensayos clínicos controlados y no controlados, íntegramente. La fecha base de 
la dosimetría de energía y el análisis de media, media y moda de la energía por punto y energía por tratamiento. 
Resultados: Incluido en este estudio 3 artículos de AR y 16 de OA. En cuanto a la dosimetría, fue uno de los más 
recientes del dolor, siendo éste con una dosis mayor de energía. En la OA, la mayoría de los artículos presentados 
son de importancia, con la variabilidad en la dosificación aplicada. Se han tenido pocos pocos parámetros 
parámetros parámetros presentados presentados. Conclusión: hay una serie de informes para fines de estudios 
con pacientes, principalmente con dosis de 6 J por punto y 48 J. Las articulaciones afectadas con OA y AR, sería 
importante la publicación de más artículos científicos con mejor calidad metodológica y descripción de dosimetría.

Palabras clave: Terapia con Luz de Baja Intensidad. Dosimetría. Artritis Reumatoide. Osteoartritis. Dolor.
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Introduction

Joint pain may be associated with inflammatory 
[1, 2], traumatic or degenerative processes of 
articular structures [1, 3, 4]. Osteoarthritis (OA) [1] 
and Rheumatoid Arthritis (RA) [2] are among the 
most prevalent diseases associated to joint pain.

Rheumatoid Arthritis prevalence ranges from 
0.8% to 2% of the world population, with a higher 
occurrence among people between 35-65 years [5, 
6]. Regarding OA, it is estimated a prevalence of 27 
million people in the adult population of the United 
States [7]. In Brazil, Senna et al. [8] reported a 4.14% 
prevalence in the Brazilian population in 2004.

RA and OA patients have chronic inflammatory 
process, pain, and functional and biomechanical 
alterations, which may favor the occurrence of joint 
injuries. These joint injuries associated with the 
progression of the disease can increase the degenerative 
process of the joints, promoting greater structural 
changes on them, which favors more movement and 
activity changes [9]. These manifestations alter the 
accomplishment of the daily living and labor activities, 
being related to social aspects and daily life, facts that 
directly impact on the quality of life of the subjects, 
impairing their psychosocial aspects [10, 11].

The treatment for RA and OA should aim to 
decrease pain, modulate the inflammatory process, 
decrease deformities, and improve functional capacity 
and quality of life [12-14]. Low-level laser therapy 
(LLLT) shows promising therapeutic features in the 
management of joint inflammation [15]. LLLT may 
decrease pain [15, 16], lower Tumor Necrosis Factor 
alpha (TNF-α) [17,18], modulate the inflammatory 
process [18-20], and improve body function [16, 21].

The efficacy of LLLT is presumably associated 
with the parameters used in its application. These 
parameters have changed with the evolution of 
the technique, which might dictate the success or 
failure of laser biomodulation [22-24]. The available 
information in this regard is controversial since 
there is favorable data on one hand [19, 21, 25] and 
negative results on the other [26-28].

There are several parameters relevant to LLLT 
usage such as wavelength, power, applied energy 
and time of application. In daily practice, the clinical 
physical therapist may face difficulties in choosing the 
best settings, and some equipment may not provide all 
the parameters referenced in the scientific literature. 
Therefore, standardizing a set of parameters that 

could be chosen with some flexibility would facilitate 
narrowing the gap between theory and its application 
in practice. 

Currently, two of the most used reference LLLT 
parameters are the energy applied per point and the 
energy applied per treatment session. 

These factors allow the correct energy to be applied 
at tissue regardless of output area in laser equipment, 
while these parameters depend on power and time of 
application. Therefore, even in different equipment, 
we can adapt application to fulfill the energy per point 
and treatment parameters such as the ones by the 
World Association for Laser Therapy. Energy density 
parameters widely used as base create different 
stimulations on tissue, according to the beam output 
area if they are not adequate reference treatment 
parameters, and yet there are large differences in the 
output areas of commercially produced lasers [22-24].

This study sought to conduct a systematic review of 
the clinical studies that used LLLT for the treatment of 
RA and OA, to compare the applied energies and, thus 
establish the best parameters of use by type of joint, 
since data from the use of LLLT must be better evaluated 
in a systematic review based on clinical practice and 
benefiting patients. Currently there are few pieces of 
data in the literature. The objective was to answer the 
following research question: “What is the best dosimetry 
considering the energy parameters of LLLT in individuals 
with RA and OA in relation to the pain decrease report, 
considering controlled and uncontrolled clinical trials?”.

Method

Articles suiting the inclusion criteria were searched 
in PUBMED, SCOPUS, LILACS and WEB OF SCIENCE 
databases. The search period was from August to 
September 2018. No article from sources other than 
these databases was included. For the construction of 
this review, the PRISMA recommendation (Preferred 
Reporting Items for Systematic Reviews and Meta-
Analyses) was followed [29]. 

The search focused on articles published between 
January 2006 and August 2018, in English, Spanish 
and Portuguese. The searches directed to RA and OA 
were conducted separately. The descriptors were 
selected according to their corresponding MeSH 
term. The chosen descriptors were “Low-Level Light 
Therapy”, “Laser Therapy”, “Rheumatoid Arthritis”, 
“Osteoarthritis”, and “Pain”, which were combined 
in the following search strategies:
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1) “Low-Level Light Therapy” OR “Laser Therapy” 
AND “Rheumatoid Arthritis” AND “Pain”
2) “Low-Level Light Therapy” OR “Laser Therapy” 
AND “Osteoarthritis” AND “Pain”
Identified articles were selected and assessed for 

eligibility by reading the titles and abstracts and, if 
necessary, read in full. Included articles were fully read 
and assessed for matching all the inclusion criteria 
and for not matching any of the exclusion criteria.

Studies would fulfill the inclusion criteria if they 
(1) assessed the efficacy of LLLT for treatment of RA 
or OA, (2) evaluated patient-reported pain before and 
after treatment, (3) were controlled or uncontrolled 
clinical trials, and (4) were published in full.

Exclusion criteria were defined as follows: (1) 
studies in which individuals with diseases other than 
RA and OA were evaluated in the same treatment 
group, (2) studies that failed to present exclusive 
results for LLLT when using combined therapeutic 
resources, (3) case reports, (4) non-clinical studies.

Two evaluators conducted the process of 
identification, selection, eligibility and inclusion 
of articles in an independent way. In case of 
disagreements, a third evaluator would be called in 
to settle the question.

The steps of identification, selection, eligibility, 
inclusion, and exclusion with their correspondent 
number of articles were summarized in a flowchart 
(Figures 1 and 2). The included articles were assessed 
for their contents, with special focus on laser 
parameters and pain evaluation, and graded for the 
scientific evidence quality.

To calculate and to describe the dosimetry, the 
following laser parameters were used: power, time 
of application, laser output area and number of 
points per treatment. Other parameters could also 
be calculated from the basic ones, namely: power 

density, energy density, energy per point and energy 
per treatment session [30]. The objective was to 
establish which laser parameters settings had shown 
efficacy in consistently decreasing patient-reported 
pain across the studies, with a special focus on the 
energy applied per point and per treatment session.

Moreover, all articles selected were evaluated by 
the PEDro Scale to verify the level of methodological 
quality and reliability of the results of the 
evidence found.

Results

In the search for RA, 15 articles were found in 
PUBMED, 46 articles in the Web of Science, 32 in 
SCOPUS and one in LILACS, totaling 94 articles. 
Of these 94 articles, 22 were duplicates, 55 were 
unrelated with the subject and the type of study, 
three were written in languages other than English, 
Spanish and Portuguese, 9 articles did not present 
pain evaluation – an inclusion criterion of this study –, 
and two had a combined treatment. Figure 1 presents 
a visualization of these data.

In the search for OA, 108 articles were found in 
PUBMED, 167 articles in the Web of Science, 152 
articles in SCOPUS and two articles in LILACS, totaling 
429 articles. Of these, 152 articles were duplicates, 
217 articles were not related to the theme of this 
study and were not clinical trials, 13 were published 
in languages other than English, Spanish and 
Portuguese, and 31 articles associated other forms 
of treatment with the use of low-level laser therapy – 
an exclusion criterion of this study. In Figure 2 can 
be visualized this data. 

Three articles on rheumatoid arthritis and 16 
articles on osteoarthritis were thus included in the 
study, which are summarized in Tables 1 and 2.
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Eligibility
Identi�ication

Selection
Inclusion

46 articles found in 
Web of Science 32 articles found in 

SCOPUS

1 article found in 
LILACS

72 articles

17 articles

14 articles

5 articles

3 articles

22 duplicated articles

55 articles that were not related to the 
veri�ication of the ef�icacy of LLLT for 

individuals with RA and the type of 
studyveniam, quis nostrud exerci tation 

Three articles excluded because 
they are not published in full in 

English, Spanish and Portuguese

9 articles that did not 
present pain evaluation

Two article associating other forms 
of laser treatment without presen-
ting a unique result of this resource

94 articles in total

15 papers found in 
PUBLIMED

Figure 1 – Flowchart of the selection of articles referring to Rheumatoid Arthritis.
Note: LLLT: Low Intensity Laser Therapy, RA: rheumatoid arthritis.
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Elegibility
Inclusion

429 articles in total

277 articles

60 articles

47 articles

16 articles

1 Hands 
Osteoarthritis 14 Knee 

Osteoarthritis 

1 temporomandibular 
Osteoarthritis  

108 articles found in 
Pubmed

167 articles found 
in Web of Science

152 articles found 
in SCOPUS

2 articles found in 
LILACS

152 duplicated articles

217 articles that were not related to the 
veri�ication of LLLT ef�icacy for 

individuals with OA and type of study

13 articles excluded because they are 
not published in full in English, 

Spanish and Portuguese 

31 articles that associated other 
forms of laser treatment without 
presenting a unique result of this 

resource

 
Figure 2 – Flowchart of the selection of the articles referring to Osteoarthritis.

Note: LLLT: Low Intensity Laser Therapy; OA: Osteoarthritis.
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OA studies were separated by anatomic 
region. One article was found for osteoarthritis 
of hands and wrists, 14 for knees, and one for the 
temporomandibular joint. 

To determine the best LLLT application 
parameters in OA and RA the mean, median and mode 
were calculated. For these calculations, the articles 
were divided by type of disease, anatomic region and 
treatment response with or without pain reduction. 
Table 3 shows the results obtained for knee OA 
articles with pain reduction after LLLT.

Table 3 – Descriptive analysis of pain-reducing articles after 
LLLT in knee osteoarthritis

EP ET

Knee´s osteoarthritis

Mean 18.94 J 218.70 J
Median 6.3 J 48 J

Mode 6 J 48 J

Note: EP: energy per point; ET: energy per treatment; J: joule.

It was impossible to present the results of the other 
groups due to lack of viable data for these calculations.

Discussion

We conducted a systematic review of clinical 
studies that have used LLLT in the treatment of RA 
and OA. After the removal of duplicates, 72 articles 
on RA and 277 on OA were found. After the selection 
considering the established means of inclusion and 
exclusion criteria, 3 on RA and 16 on OA were obtained. 
Data for OA was available in greater number than for 
RA, in fact, a paucity of information on the efficacy 
of LLLT for the treatment of RA was evidenced. This 
difference in the articles found can be explained by 
the prevalence of the two diseases since OA is more 
prevalent than RA [42, 43]. In Brazil, OA prevalence 
rate is 4.14%, whereas RA rate is 0.46% [8]

RA is a chronic and progressive systemic 
rheumatologic disease, mainly affecting joints, also 
presenting extra-joint manifestations [44, 45]. RA 
causes synovitis (inflammation of the synovium) 
with pain, edema and limitation of the amplitude 
of the movements in the affected joints, which can 
occur in any part of the body [2]. This condition is 
characterized by the involvement of small and large 
joints, in a symmetrical, chronic and limiting way. The 
chronicity of the disease can cause deformities on bone 

structures that, associated with the other extra-joint 
factors, compromise the functional capacity, quality of 
life and independence of the affected subject [3, 46]. 

Therefore, RA patients need effective treatments 
to control the disease, decrease the inflammatory 
process and deformities, increasing function and 
independence. LLLT could thus be an interesting 
resource because it presents some evidences 
in decreasing TNF-α [17] and modulating the 
inflammatory process [19, 20], factors that are 
involved in the cause of joint deformities [6].

In this study, we found poor evidence supporting 
that LLLT does not work for the treatment of RA, 
having patient-reported pain as the main outcome, 
since only one out of three double-blind randomized 
studies included in this review showed a positive 
result [14, 20, 31]. We should note that this sole 
favorable trial, by Elkim et al. [14], with a small 
number of subjects (n = 19), had the lowest PEDro 
score among them. The largest study (n = 82), by 
Meireles et al. [27], with the highest PEDro score, 
showed no significant improvement in pain, as 
assessed by the Visual Analogue Scale (VAS) (Table 1).

Ekim et al. [21] utilized doses of energy per point 
and per treatment session of 6 J and 30 J, respectively, 
much higher than in the other two trials. Silva et 
al. [31] reported 1.55 J per point doses (dose per 
treatment could not be calculated). Meireles et al. 
[27] used a 0.18 J per point dose and 7.56 J per 
treatment session dose. Energy doses of studies that 
did not show beneficial results from LLLT are below 
the recommended values by the World Association 
for Laser Therapy, which establishes 28 J as the 
energy per treatment session [22]. Therefore, it is 
at least doubtful to infer that LLLT is not beneficial 
to the treatment of RA. More studies with adequate 
methodology are clearly needed in this regard.

Regarding OA, 16 articles were found, which were 
evaluated by target joint, because while RA presents 
more systemic characteristics, OA can be understood 
as a more localized process. OA is a rheumatic, 
articular, degenerative and chronic disease that is 
associated with biomechanical factors, such as joint 
overload, and biological factors, such as biochemical 
changes in cartilage and synovial membrane [1]. OA 
patients may present with pain, edema, ligament 
laxity, joint stiffness, decreased movement, muscle 
weakness, slower movement speed, joint instability 
and deformities. These factors may compromise 
quality of life and function [33, 47-49].
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As in RA, OA patients require effective treatments 
to control the disease, decrease the inflammatory 
process, and increase function and independence. 
Thus, LLLT could be an interesting resource since 
it presents some evidence in decreasing TNF-α and 
modulating the inflammatory process [14], and, in 
this case, LLLT can also be considered a potentially 
effective resource. However, LLLT’s  potential must 
be proven via systematic reviews.

Regarding hand and wrist OA, only one article was 
found, which reported positive results in pain reduction 
[25]. This study had a low PEDro score of 3. There 
was no control group, and the LLLT dosimetry was not 
adequately described, precluding proper assessment 
and reproduction of the study methods [25].

Regarding knee OA, 14 articles were included, 12 
out of which showed positive results in decreasing 
patient-reported pain. (Table 1)

We must note that the two studies that found no 
significant improvement in pain used lower laser 
doses. Yurtkuran et al. [14] applied 0.48 J per point and 
0.48 J per treatment session. Hinman et al. [28] did not 
reported all laser application parameters but indicated 
that a 0.2 J per point was used, without reporting the 
number of points. These lower doses could possibly 
explain their negative results with LLLT application.

Among the studies with positive results, 10 were 
randomized clinical trials (eight with a double-blind 
design), and four were uncontrolled studies. Regarding 
dosimetry, energy per point values ranging from 1.5 
J to 163.2 J were applied, with the most used energy 
being around 6 J (on five studies). Regarding energy per 
treatment session, values ranged from 12 J to 2400 J, 
with the most applied value being 48 J (on three studies).

These data allows us to conclude that there 
is evidence in favor of LLLT application for pain 
reduction in knee OA. Values of 6 J per point and 48 
J per treatment session are advocated since they were 
most used in studies with positive results; however, 
the great variation in dosimetry across the studies 
should be acknowledged (Table 3). 

Only one article addressing temporomandibular 
joint OA was found, which showed no significant 
improvement in pain from LLLT application [33]. 
This was a double-blind randomized clinical trial 
(n = 20), with a PEDro score of 8. The energy per 
point applied was 6 J (energy per treatment session 
could not be calculated from the reported data). 
Given the small number of participants in this study 
and the incompleteness of laser parameters, no firm 

conclusion can be drawn regarding the efficacy of 
LLLT in the treatment of temporomandibular OA.

The applications sites and forms in RA and OA 
were analyzed, and it was verified that almost all 
studies presented application with skin contact. Only 
one study [33] applied the laser 2 cm away from the 
skin to not generate burns. This same study [33] used 
the highest energy doses per point and presented an 
energy loss that cannot be quantified. The application 
with contact allows greater penetration of the laser 
[30]. Regarding the application site points, there was 
great variability but the most common were regions 
near the articular lines, given that RA mainly affects 
synovial membranes and OA articular cartilage.

This systematic review demonstrates the 
importance of the presence of the basic parameters 
of the use of LLLT to verify the benefit or not of this 
technique. For such, it is necessary to unify dosimetry – 
mainly as power –, application time per point and 
number of points. Jenkins & Carrol [30] present a 
standardization possibility for these parameters.

The studies should be compared in relation to 
their results but also in relation to the dosimetry 
used, since these dose values may explain the success 
or failure of the treatment. In this systematic review, 
the parameters of energy per point and energy per 
treatment were calculated a priori; when they could 
not be calculated, the values described in the methods 
of the original articles were used. There is plenty of 
confusion between the parameters of energy per 
point, energy density and energy per treatment, 
which makes the use of this data unfeasible without 
proper examination via calculations. Some studies 
[25, 28, 31, 35, 37, 41-43] had few parameters of use 
of the resource, both making it impossible to calculate 
the dosimetry, and impairing reproducibility, thus 
compromising its methodological quality.

This study prioritized the use of energy applied per 
point and treatment as reference for the orientation 
of the clinical physical therapist. Since there are many 
LLLT equipment with fixed basic parameters such as 
laser output area and power values, these values are 
standardized according to the brand and the type 
of laser devices available in the consumer market; 
thus, the clinical physical therapist should have an 
independent reference value of the type of device used. 
We must emphasize that the power must promote an 
adequate depth of the applied energy, and the time 
must be determined by the power and the energy that 
one wants to apply. The number of points should be 
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chosen according to the area of the joint to standardize 
the energy across the target regions and consider the 
energy to be applied by treatment and joint.

Failure to present reliable data for the original 
articles of the basic laser parameters may generate 
errors in the calculation of the energy parameters 
used. Moreover, the studies showed differences in LLLT 
equipment that may complicate the understanding of 
the basic usage mechanisms of the technique.

This systematic review emphasizes the importance 
of providing a clear picture of the basic LLLT parameters 
such as power, application time per point and number 
of points, when reporting results on the efficacy of 
this technique. With these basic parameters, one can 
calculate the energy per point and per treatment session, 
which are deemed here to be the most important 
determinants associated with a clinical response to LLLT.

Conclusion

Favorable evidence that LLLT can reduce pain in 
patients with knee OA exists, mainly with doses of 6 J 
per point and 48 J per treatment session. Regarding RA 
and OA on other joints, there is a clear need for more 
studies, with better methodological quality and proper 
description of the applied dosimetry so any conclusions 
on the efficacy of this technique can be supported.
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