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Abstract
Introduction. Musculoskeletal disorders (MSDs) are the main reason for disability in the world, causing pain and functional 
loss. Class IV laser is a recent treatment proposed for pain reduction in MSDs, although studies supporting its use and dosage 
are limited. The purpose of the paper was to describe the efficacy of class IV laser in the treatment of musculoskeletal pain.
Methods. Randomized clinical trials were identified in the PubMed, Scopus, Web of Science, CINAHL, and ScienceDirect 
databases by a search on August 31, 2020. Three independent investigators reviewed article titles and abstracts for eligibility. 
Risk of bias and quality were evaluated with the Cochrane risk of bias tool and PEDro scale. Decreased pain was considered 
the main outcome; range of motion, strength, or disability were secondary outcomes.
Results. A total of 50 articles were obtained after eliminating duplicates, reduced to 7 after selection criteria application. MSDs 
included patellofemoral dysfunction (n = 1), epicondylitis (n = 1), osteoarthritis (n = 1), cervicalgia (n = 3), and lumbar radiculo­
pathy (n = 1). The studies had a low risk of bias and a PEDro score greater than 7. Pain reduction was observed at the end of 
laser treatments and in follow­up evaluations (p < 0.005); the decrease in disability favoured laser management (p < 0.005).
Conclusions. Class IV laser is effective in reducing pain and improving function in patients with MSDs. Further research is 
necessary to establish a consensus on the dosage and obtain more evidence in MSDs of non­articular origin.
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Introduction

Musculoskeletal pain (MP) is understood as any pain as­
sociated with disorders that affect muscles, ligaments, bones, 
or joints, encompassing more than 150 diagnoses concern­
ing the musculoskeletal system [1–3]. MP is usually described 
as penetrating, tense, and radiating, accompanied or not by 
hyperalgesia, classified as acute or chronic, depending on 
whether its duration is shorter or longer than 3 months [4, 5]. 
Acute MP occurs in response to the stimulation of type III 
and IV nociceptors (afferent fibres A  and C), which release 
neuropeptides peripherally, causing their sensitization and, 
potentially, hyperalgesia [4–6]. In turn, chronic MP corre­
sponds to a sensory and emotional experience produced by 
alterations in the processing of central nervous system neu­
rons that integrate unimodal and polymodal receptor affer­
ents, which results in central sensitization. This situation is 
accompanied by alterations in antinociceptive mechanisms 
(inhibitors) and activation of pain­facilitating pathways, lead­
ing to generalized hypersensitivity, in addition to the activa­
tion of limbic system areas (pain neuromatrix theory); many 
authors classify it as non­plastic pain [6–9].

Musculoskeletal disorders (MSDs) are among the main 
causes of disability in the world, standing out as the most 
common problems of osteoarthritis, low back pain, neck pain, 
tendinopathies, fibromyalgia, and myofascial pain, which are 
accompanied by movement limitations, decreased strength, 
loss of dexterity and functional capacity, and compromised 
life quality; also, they translate into increased demands for 
health care [2–10]. Approximately 35–65% of people have 
experienced some MSDs in their lifetime, and the persistence 

of symptoms can accentuate the physical, psychological, 
and socioeconomic impacts [11–13].

Laser therapy is a physical resource used to promote 
tissue repair, wound healing, and pain management in pa­
tients with MSDs [11–14]. This electromagnetic radiation 
includes wavelengths located in the visible red or infrared 
spectrum, and its production is based on the phenomenon 
of stimulated emission of radiation, that is, photonic emission 
when atoms are excited by a source of electrical energy 
[15, 16]. Photons are absorbed into tissues by chromophore 
molecules, sensitive to specific wavelength bands. For ex­
ample, water molecules are long wavelength absorbers, and 
haemoglobin and melanin are short wavelength absorbers. 
The absorption of radiation increases the atomic and mo­
lecular kinetic energy, generating biological effects [15–19]. 
Therapeutic laser radiation is commonly produced from gas­
eous mixtures of HeNe (wavelength: 632.8 nm) or semicon­
ductor diodes of AsGa or AsAlGa (wavelength: 630–950 nm) 
[15–20].

Laser depth will depend on the wavelength, wave disper­
sion, power, and tissue absorption coefficient. Dispersion 
increases when working with short wavelengths, so red la­
sers will present less penetration [15, 16, 20]. Therapeutic 
wavelengths are concentrated between 620 and 1200 nm 
(therapeutic window), and lengths outside this range will be 
concentrated in the skin, with limited depth [15, 21].

Lasers have been classified into low­power devices 
(class IIIb or low intensity laser therapy [LILT]) and high­power 
devices (class IV or high intensity laser therapy [HILT]), de­
pending on whether the emission power is smaller or greater 
than 500 mW (0.5 W). LILTs present athermic effects and are 
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recognized for their photobiomodulatory results since they 
can favour or inhibit biological processes depending on the 
energy dose delivered, in accordance with the Arndt­Schulz 
law, with an average depth of 3–4 cm [16, 17, 21, 22]. In turn, 
class IV devices are characterized by deep photothermic and 
photochemical effects, presenting a more diffuse and less 
concentrated energy emission, which generates the slowest 
absorption by chromophores, reaching average depths of 
10–12 cm [20, 21].

The analgesic effects of class IV laser have been sup­
ported by its photochemical effects, highlighting the activa­
tion of enzymes of the respiratory chain and synthesis of ATP, 
DNA, and RNA. This would be accompanied by physiologi­
cal effects such as increased metabolism and microcircula­
tion, decreased nociceptive nerve conduction, and the release 
of beta­endorphins. Effects such as decreased inflamma­
tion, collagen genesis, stimulation of immune processes, and 
nerve regeneration have also been documented [16, 17, 
19–25].

The World Association for Laser Therapy has proposed 
dosage recommendations for LILT in various musculoskele­
tal conditions; however, recommendations for class IV laser 
have not been documented [26]. It has been suggested that 
HILT could decrease MP in conditions such as rheumatoid 
arthritis, osteoarthritis, carpal tunnel syndrome, fibromyalgia, 
painful shoulder, trigeminal neuralgia, postoperative pain, 
and knee pain, and that it would be advantageous owing to 
its photothermal effects and more depth [23–30].

Although class IV laser has been recognized in recent 
years as a therapeutic alternative for MP management, there 
is a lack of research to support its effectiveness. Thus, the 
objective of this systematic review was to investigate the sci­
entific evidence of the last decade regarding the efficacy of 
class IV laser in the treatment of MP.

Subjects and methods

This systematic review adheres to the Preferred Reporting 
Items for Systematic Reviews and Meta­Analyses (PRISMA) 
statement [31]. This research was uploaded electronically 
to the International Prospective Register of Systematic Re­
views (PROSPERO) of the National Institute for Health Re­
search (https://www.crd.york.ac.uk/prospero) and obtained 
the identification code of CRD42020205701.

Search strategy

A systematic review was carried out considering the 
electronic databases of PubMed, Scopus, Web of Science, 
CINAHL, and ScienceDirect, with the last update on August 
31, 2020. The Physiotherapy Evidence Database (PEDro) 
scale was applied. On the basis of the PICO (patient, inter­
vention, comparison, outcome) formula, a search algorithm 
was developed to evaluate the effects of class IV laser in 
reducing pain (acute or chronic) in patients with MSDs [32]. 
The following keywords (MeSH terms) were used: ‘Lasers,’ 
‘Phototherapy,’ ‘High Intensity Laser Therapy,’ ‘Class IV laser,’ 
‘Musculoskeletal Pain,’ ‘Musculoskeletal Diseases,’ ‘Myo­
fascial Pain Syndromes,’ ‘Myalgia,’ ‘Trigger Points,’ and ‘Ar­
thralgia,’ with the Boolean connectors ‘OR’ and ‘AND’. The 
following algorithm was obtained: ((((“Lasers”[MeSH Terms]) 
OR (“Phototherapy”[MeSH Terms])) OR (“High Intensity Laser 
Therapy”))) OR (“Class IV laser”)))) AND ((((((“Musculoskeletal 
Pain”[MeSH Terms]) OR (“Musculoskeletal Diseases”[MeSH 
Terms])) OR (“Myofascial Pain Syndromes”[MeSH Terms]))) 
OR (“Myalgia”[MeSH Terms])))) OR (“Trigger Points”[MeSH 
Terms]))))) OR (“Arthralgia”[MeSH Terms])))))).

The outcomes of the search with the keywords proposed 
were downloaded for each database (nbib, ris, or ciw formats). 
The files were uploaded and analysed with the Rayyan tool, 
developed for the preliminary selection of abstracts and ti­
tles of articles (https://rayyan.qcri.org) [33].

Three independent researchers (S.A., A.C., and S.V.) 
analysed the titles and abstracts of the articles on the basis 
of the selection criteria, classifying them in the categories: 
‘included,’ ‘possible,’ and ‘excluded’. In addition, studies ref­
erences were examined, with extracting and reviewing their 
country of origin, author, affiliated institutions, and enrolment 
periods to identify and exclude duplicate publications. Arti­
cles in the ‘possible’ category were reviewed by the research 
team to be or not to be included in the final count. Each author 
recorded exclusion reasons of papers. Articles with incom­
plete abstracts were discarded from the analysis. The main 
outcome variable was reduction of pain intensity in MSDs 
treated with class IV laser, while range of motion or changes 
in muscle strength and/or improvement in quality of life or 
disability for the treated MSDs were considered as second­
ary outcomes. For the included articles, the study objective, 
PEDro scale score, participants’ demographic data, declara­
tion of conflicts of interest, follow­up period, evaluation time, 
treatment protocol, class IV laser dose applied, and main and 
secondary outcomes were analysed [34, 35].

The risk of bias in the articles was assessed with the eval­
uation tool proposed by the Cochrane Collaboration, con­
sidering the following criteria [36, 37]; (1) random selection of 
participants (selection bias), (2) allocation concealment (se­
lection bias), (3) participants and staff blinding (performance 
bias), (4) results of measurements blinding (detection bias), 
(5) results with incomplete data (attrition bias), (6) selective 
reporting or reporting (reporting bias), and (7) other sources 
of bias. The tool classifies the risk of bias as high, low, or un­
clear. Poor methodological quality trials were those with 3 or 
more high risks of bias [36].

Selection criteria

The inclusion criteria were as follows: (1) randomized 
clinical trials (RCT) or clinical controlled trials; (2) studies in 
humans; (3) participants older than 18 years; (4) articles pub­
lished in the previous 10 years; (5) articles in the English lan­
guage; (6) studies using class IV laser or HILT alone or with 
another intervention as pain management in MSDs; and (7) 
comparison with another treatment, sham application, or 
placebo. We excluded (i) case reports, systematic reviews, 
meta­analyses, and literature reviews; (ii) animal or in vitro 
studies; (iii) class IV laser treatments in non­musculoskeletal 
conditions; (iv) pain resulting from neurological conditions 
(e.g. hemiplegia, spinal cord injury, diabetic neuralgia); and 
(v) studies whit incomplete abstracts.

Quality of articles and risk of bias

Quality of the elected articles was evaluated with the 
PEDro scale (kappa coefficients between 50 and 79 for rat­
ings consensus generated by groups of 2 or 3 evaluators) 
[34, 35]. Each investigator performed an independent as­
sessment, and any disagreement was subsequently dis­
cussed in a team until consensus was reached. RCTs with 
scores  5 in the PEDro scale were rated as low quality, while 
those scored  6 were considered as high quality (Table 1).

Ethical approval
The conducted research is not related to either human or 

animal use.
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Table 1. PEDro scale score of the analysed studies [34, 35]

Clinical trial  
number

Author, year of publication
PEDro scale criteria* [34, 35]

Total score
1 2 3 4 5 6 7 8 9 10 11

1 Nouri et al. (2019) [38] 1 1 1 1 1 0 0 1 1 1 1 9

2 Roberts et al. (2013) [39] 1 1 1 1 1 1 0 1 1 1 1 10

3 Angelova and Ilieva (2016) [40] 1 1 1 1 1 0 0 1 1 1 1 9

4 Dundar et al. (2015) [41] 1 1 0 1 1 0 0 1 1 1 1 8

5 Venosa et al. (2019) [42] 1 1 0 1 1 0 0 1 1 1 1 8

6 Yilmaz et al. (2020) [43] 1 1 1 1 1 0 0 1 1 1 1 9

7 Kolu et al. (2018) [44] 1 1 1 1 1 0 0 1 1 1 1 9

* PEDro (Physiotherapy Evidence Database) scale criteria:
(1) The selection criteria were specified.
(2) Subjects were randomized into groups (in a crossover study, subjects were randomized as they received treatments).
(3) The assignment was hidden. 
(4) The groups were similar at the beginning in relation to the most important prognostic indicators. 
(5) All subjects were blinded. 
(6) All therapists who administered the therapy were blinded.
(7) All assessors who measured at least one key outcome were blinded. 
(8) Measures of at least one of the key outcomes were obtained from more than 85% of the subjects initially assigned to the groups. 
(9) Results were presented for all subjects who received treatment or were assigned to the control group, or, when this could not be  

the case, data for at least one key outcome were analysed by ‘intention to treat’.
(10) Results of statistical comparisons between groups were reported for at least one key outcome. 
(11) The study provides point and variability measures for at least one key outcome.

Figure 1. Flowchart of studies included in the review in accordance with the PRISMA 2009 guidelines [31, 37]
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Figure 2. Included studies graded in accordance with the Cochrane risk of bias tool [31]

The ‘+’ sign means low risk of bias, ‘−‘ means high risk of bias, ‘?’ means unclear risk of bias. 
Trials involving 3 or more high risks of bias were considered as poor methodological quality.

Results

The initial search strategy yielded a total of 1969 articles 
from the selected databases (PubMed, n = 70; Scopus, n = 
191; Web of Science, n = 22; CINAHL, n = 4; ScienceDirect, 
n = 1682). Subsequently, when duplicates were eliminated 
with the use of the Rayyan detection tool, a total of 260 arti­
cles were obtained. The main reasons for exclusion were LILT 
treatments, systematic reviews and meta­analyses, literature 
reviews, another main outcome, lack of a comparison group, 
animal or in vitro studies, and other health conditions. After 
reviewing titles and abstracts, a total of 50 articles were ob­
tained between ‘possible’ and ‘included’. The selection crite­
ria were applied, and consensus was reached for the ‘pos­
sible’ and ‘included’ articles, discarding 43, and obtaining 
7 articles for analysis. As causes of exclusion, interventions 
with LILT (n = 16), another main outcome (n = 14), another 
type of study (n = 8), and non­musculoskeletal conditions 
(n = 4) stand out. Figure 1 shows the PRISMA flow chart with 
a summary of the selection results, while Figure 2 presents 
the risk of bias of the selected articles. The results imply that 
none of the trials had more than 3 high risks of bias; therefore, 
the selected studies were classified as good quality [36, 37].

The reported MSDs included patellofemoral pain syn­
drome (n = 1) [38], epicondylitis (n = 1) [39], knee osteoar­
thritis pain (n = 1) [40], myofascial pain of the upper trape­
zius muscle (n = 1) [41], cervical spondylosis pain (n = 1) 

[42], neck pain due to herniated disc (n = 1) [43], and radicular 
low back pain [44]. Table 2 summarizes the characteristics 
of the selected articles. The 7 selected articles showed a PE­
Dro score greater than 6, with an average score of 9 points, 
so the selected RCTs were attributed good internal validity. 
In turn, Table 3 indicates the parameters used for class IV 
laser. The results show the use of infrared lasers in the 7 arti­
cles: wavelength 1064 nm [38, 40–44] and mixed wavelength 
of 980/810 nm [39]. In most of the studies, pulsatile emission 
was applied, except for the studies by Roberts et al. [39] and 
Kolu et al. [44], who reported 100% delivery cycles. Further­
more, treatment times of 2–5 minutes were generally ob­
served, except for the studies by Venosa et al. [42] and 
Yilmaz et al. [43], in which 15 and 30 minutes were proposed. 
In relation to the reported fluence (energy density), various 
values can be seen, ranging from 360 mJ/cm2 to 1000 J/cm2, 
coinciding only with the investigations by Nouri et al. [38] 
and Kolu et al. [44]. The studies generally indicate applica­
tions between 5 and 10 sessions, except for the study by Yil­
maz et al. [43], reporting a total of 20 treatment sessions [43].

Considering pain intensity as the main outcome, the most 
frequently used evaluation instrument was the visual ana­
logue scale (VAS) [45, 46], applied to assess pain at rest, on 
palpation, and in motion; additionally, it was used in some 
studies for nocturnal pain assessment in myofascial syn­
drome and lumbar radiculopathy [41, 44]. Angelova and 
Ilieva [40] incorporated algometry in conjunction with VAS 
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Table 3. Types of lasers used in the included studies

Author, year of publication Musculoskeletal disorder Laser parameters Class IV laser sessions

Nouri et al.  
(2019) [38]

Patellofemoral pain syndrome  
(3 months or more)

Wavelength: 1064 nm
Power: 10 W
Duty cycle: 25%
Energy density: 120 J/cm2

Treatment time: 120 s
Non­contact application (2 cm)

5 sessions  
with 2­day intervals

Roberts et al.  
(2013) [39]

Epicondylitis  
(3 months or more)

Wavelength: 980/810 nm mix (80:20 radius)
Power: 10 W
Duty cycle: 100%
Energy density: 6.6 ± 1.3 J/cm2

Treatment time: 300 s
Non­contact application: 2.5 cm

3 weekly sessions  
and 1 session per day 10

Angelova and Ilieva  
(2016) [40]

Knee osteoarthritis  
(3 months or more)

Dose A:
Wavelength: 1064 nm
Energy density: 12 J/cm2 (energy 300 J  

and treatment area 25 cm2)
Pulse frequency: 25 Hz
Treatment time: 120 s
Non­contact application

Dose B:
Wavelength: 1064 nm
120 J/cm2 (energy 3000 J and treatment area 25 cm2)
Pulse frequency: 25 Hz
Treatment time: 600 s
Non­contact application

7 daily sessions  
with dose A  

and 4 sessions  
with dose B

Dundar et al.  
(2015) [41]

Upper trapezius myofascial  
pain syndrome  

(more than 3 months)

First phase (6 points treated, bilateral application)
Wavelength: 1064 nm
Pulsed emission
Power: 3 kW
Duty cycle: 0.1%
Frequency: 10–40 Hz
Energy density: application in 3 subphases  

360 mJ/cm2 (166.7 J), 410 mJ/cm2 (166.8 J),  
and 510 mJ/cm2 (166.5 J)

Spacer application (perpendicular probe)

Second phase (6 points covered, bilateral application)
Wavelength: 1064 nm
Pulsed emission
Power: 3 kW
Duty cycle: 0.1%
Frequency: 10–40 Hz
Energy density: 610 mJ/cm2 (60 J)
Treatment time: 6 s per point
Spacer application (perpendicular probe)

Third phase
Wavelength: 1064 nm
Pulsed emission
Power: 3 kW
Duty cycle: 0.1%
Frequency: 10–40 Hz
Energy density: application in subphases  

360 mJ/cm2 (166.7 J), 410 mJ/cm2 (166.8 J),  
and 510 mJ/cm2 (166.5 J) for a total energy of 500 J

Treatment time: 60 s (100 cm2 area)
Manual scan application

12 sessions

Venosa et al.  
(2019) [42]

Cervical spondylosis  
(3 months or more)

Wavelength: 1064 nm
Power: 3 kW
Duty cycle: 0.1%
Pulse frequency: 10–40 Hz
Energy density: first phase 1000 J/cm2,  

second phase application for 8 pain points 200 J,  
third phase 1000 J/cm2

Treatment time: 30 min
Non­contact application (2 cm): phase 1 and 3  

manual scanning and phase 2 static application

15 sessions of 15 min 
within 3 weeks

Yilmaz et al.  
(2020) [43]

Cervical nucleus  
pulposus hernia  

(time not reported)

Wavelength: 1064 nm
Power: 8 W
Pulse frequency: 25 Hz
Energy density 5 J/cm2 (area 25 cm2)
Treatment time 15 min
Contact application in the form of a scan  
over the paraspinal muscles

20 15­min sessions  
within 4 weeks

Kolu et al.  
(2018) [44]

Lumbar radiculopathy  
(3 months or more)

Wavelength: 1064 nm
Power: 7 W
Duty cycle: 100%
Energy density: 120 J/cm2 (area 25 cm2)
Treatment time: 360 s
Non­contact application (2 cm)

10 sessions  
within 2 weeks
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for pain measurement. All the studies show a decrease in 
pain at rest and movement in the experimental and control 
groups in relation to the initial evaluation (T0 or baseline), 
the change being greater in favour of the experimental group, 
with the exception reported by Kolu et al. [44], where the 
decrease in pain at rest did not exhibit statistically significant 
differences between groups (experimental group, p = 0.283; 
control group, p = 0.486).

Range of motion as a secondary outcome was reported 
only for cervical MSDs, evaluated with goniometry and an 
inclinometer [41–43]. An improvement in the range of mo­
tion for both groups compared with T0 was observed in all 
the studies, although without statistically significant differ­
ences between groups in the evaluation of the movements 
of flexion, extension, inclinations, and cervical rotations (Dun­
dar et al. [41], p­value of 0.378–0.911; Venosa et al. [42], 
p > 0.05; Yilmaz et al. [43], p­value of 0.282–0.898).

The assessment of muscle strength is only reported by 
Roberts et al. [39], who applied manual dynamometry as an 
indicator to measure grip pain in patients with epicondylitis. 
The study indicates a statistically significant difference in 
grip pain in favour of the experimental group at 10 days, as 
well as 3, 6, and 12 weeks after treatment (p < 0.001).

An article highlights the static and dynamic foot baro­
metric assessment with the RS Footscan system in patients 
with knee osteoarthritis [40]. The study reported statistically 
significant differences for the static plantar contact variable 
at 7 days (p < 0.0001), 1 month (p = 0.016), and 3 months 
(p < 0.0001), in favour of the control group. An improve­
ment in plantar contact during walking was also observed for 
the experimental group at 7 days (p < 0.0001), 1 month (p < 
0.0001), and 3 months (p < 0.0001) [40].

For disability assessment, specific functional question­
naires for each reported MSD were applied, including the 
Western Ontario and McMaster Universities Osteoarthritis 
Index (WOMAC) and the Kujala questionnaire [38], Likert 
scale for disability [39], Neck Disability Index (NDI) [41, 42], 
Neck Pain and Disability Scale (NPADS) [43], and Oswestry 
questionnaire [44]. The study by Nouri et al. [38] reports a 
decrease in disability assessed with WOMAC and Kujala for 
both study groups compared with baseline evaluation, al­
though without statistically significant differences between 
groups for WOMAC in the pain, function, or stiffness domains 
(p­values of 0.56, 0.73, 0.84), unlike the Kujala questionnaire, 
where the experimental group showed less disability (p = 
0.053). Roberts et al. [39] observed a decrease in disability at 
10 days, as well as 3, 6, and 12 weeks after treatment (p < 
0.001). Studies using NDI implied improved functionality for 
both groups at the end of treatment and follow­up assess­
ments. Dundar et al. [41] reports decreased cervical disability 
in favour of the experimental group at 4 and 12 weeks (p < 
0.0001), while Venosa et al. [42] determined lower mean 
scores for the experimental group but without indicating 
statistical significance. For the NPADS, a reduction in dis­
ability was reported in both groups with respect to the eval­
uation at T0, but without statistically significant differences 
between them [43].

Only one study uses the SF­36 questionnaire for general 
health assessment in physical, mental, and emotional dimen­
sions [41]. Both groups presented an improvement for gen­
eral health, with statistically significant differences between 
groups for all the items of the questionnaire at weeks 4 and 12 
(p < 0.0001), except vitality domains (p = 0.467 at 4 weeks; 
p = 0.527 at 12 weeks) and general mental health (p = 0.854 
at 12 weeks; p = 0.613 at 12 weeks) [41].

Discussion

The purpose of this systematic review was to investigate 
the scientific evidence of the last decade for effectiveness 
of class IV laser as an analgesic treatment in MSDs. The re­
sults suggest that this treatment may be an option for the 
management of pain in MSDs by reducing pain intensity and 
improving function.

This systematic review included 7 RCTs evaluated with 
low risk of bias and good methodological quality for 100% 
of the articles after being assessed with the Cochrane Col­
laboration bias tool and PEDro scale, with an average score 
of 9. Overall, 57% of the articles (n = 4) report the use of class 
IV laser as treatment for spinal MSDs [41–44], while 28% 
(n = 2) describe treatment of knee conditions [38] and 14% 
(n = 1) refer to elbow conditions [39]. Furthermore, it is ob­
served that the main MSDs treated with laser are of joint 
origin (71%, n = 5) [38, 40, 42–44], followed by myofascial 
pain (14%, n = 1) [41] and tendinopathies (14%, n = 1) [39]. 
This is in line with research carried out with class IIIb laser, in 
which systematic reviews and meta­analyses report the best 
results in reducing pain and improving function in joint­ori­
gin MSDs [47–49]. Favourable results observed in MSD of 
non­articular origin are promising and encourage us to con­
tinue developing new RCTs under these conditions. This is 
also supported by research conducted with LILT that verifies 
its use in pain management in myofascial conditions and 
tendinopathies [50–52].

It should be noted that 85.6% of the articles (n = 6) re­
ported chronic MSDs [38–43], while in 14.4% (n = 1), pain 
progression time was not indicated [43]. Importantly, MSDs 
associated with chronic pain involve more central than pe­
ripheral neural adaptation mechanisms, including possible 
sensitization of neurons at the medullary or thalamic level 
[6–9, 52, 53]. Laser applications in this systematic review 
were oriented to local sites, obtaining equally good analgesic 
results in the short and long term. Although the analgesic 
mechanisms of the laser are not entirely clear, they could be 
supported by the release of opioid peptides (beta­endor­
phins), whose antinociceptive effect occurs at the central 
and peripheral levels [16, 17, 19–25].

It is also observed that in 29% of the studies (n = 2), the 
laser was compared with a simulated application; long­term 
analgesic effects were observed for the comparison groups, 
although with more significance in favour of the experimental 
groups [39, 40]. This could be supported by physical rest 
provided to patients during the period when the studies were 
developed and/or by the possible placebo components of 
the sham treatment [54–56].

This systematic review highlights the use of VAS as the 
main instrument for assessing pain changes in the reported 
MSDs. This improves the quality of the obtained results by 
the evidence that supports VAS psychometric properties 
(reliability: 0.97; high correlation with other pain measurement 
instruments: Pearson’s r: 0.88) [45, 46, 53–55]. It should be 
noted that 71% of the studies (n = 5) applied VAS at rest 
and in movement [38–40, 43], and that 29% (n = 2) addition­
ally incorporated the assessment of nocturnal pain [41, 44]. 
This is interesting because pain changes are associated with 
function and activity. On the other hand, 71% of the articles 
(n = 5) reported the use of class IV laser in conjunction with 
other therapeutic interventions in the experimental group 
[38, 41–44], while 29% (n = 2) applied laser alone [39, 40]. 
In the studies in which laser was accompanied by other in­
tervention, therapeutic exercises (stretching, mobility, or iso­
metric strengthening) were used in 100% (n = 5), while 15% 
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(n = 1) reported hot pack application before laser applica­
tion. A statistically significant decrease in pain was observed 
in the experimental groups in studies in which laser accom­
panied other interventions, a result that could be directly at­
tributed to lasers because control groups received the same 
treatment (apart from laser or sham) [38, 41–44]. It is empha­
sized that the selected complementary interventions also pre­
sented benefits for the MSDs treated, complying with the bio­
ethical principle of beneficence, providing treatment for all 
patients, regardless of the results obtained for laser [57–60].

The most repeated secondary outcome for the RCTs was 
disability, assessed with different written questionnaires, in­
cluding WOMAC, Kujala, NDI, and NPADS, depending on the 
MSD to be treated. The review of the psychometric proper­
ties of these questionnaires highlights an average sensitivity 
and specificity greater than 0.70 (WOMAC: sensitivity of 0.80 
and specificity of 0.57; Kujala: sensitivity of 0.80 and spec­
ificity of 0.90; NDI: sensitivity of 0.78 and specificity of 0.80; 
NPADS: sensitivity of 0.74 and specificity of 0.70), which 
supports the usage of these instruments in the initial as­
sessment of disability and changes for the follow­up evalu­
ations after the treatment [60–66]. It is emphasized that the 
studies consider the assessment of disability given that one 
of the main problems in MSDs is the loss of functionality 
and physical capacity because of pain [2–3]. Although the 
laser therapy focused on pain management, the improve­
ment in functionality in the short and long term is valued 
[38–44]. It is recommended that new trials to be conducted 
continue to consider functional assessment as a main out­
come because it is most relevant for patients.

The articles indicate an average number of sessions be­
tween 5 and 10 to obtain favourable analgesic results for 
the treated MSDs. It should be stated that the conditions 
treated were chronic (more than 3 months of evolution) and 
that laser application for a few sessions already generated 
significant improvements in pain and function, changes that 
were also maintained in the long term [38–44].

Despite the fact that the results show efficacy with laser 
therapy, the diversity of dosages used is considered a limi­
tation of the studies, reporting varied energy densities with­
out specifying aspects such as chronicity of the condition, 
period of tissue repair, magnitude of pain, or others that the 
researchers considered to establish the dosage [38–44]. 
This issue also occurs in class IIIb laser systematic reviews 
[38–44].

It is essential that the protocols report the average output 
power used (Wmean), since it represents the real emission 
power and is dependent on other parameters, such as maxi­
mum power (Wmax), emission of output (continuous or pulsed), 
pulse frequency (Hz), and pulse duration (microseconds or 
milliseconds). Knowing the average output power (Wmean) is 
necessary to determine treatment times from energy densi­
ties (J/cm2) that are proposed, as well as to establish the 
total energy (J) delivered for each MSD treated [17, 18]. It is 
suggested for new protocols to report mean powers, which 
will allow to establish comparisons between studies and 
adopt a consensus regarding the dosage. Along the same 
lines, it is recommended that the World Association for Laser 
Therapy review and approve the existing class IV laser dos­
ages, proposing guidelines for the development of new re­
search.

Conclusions

Class IV laser is a recent physical therapy treatment that 
has been proposed for pain management in MSDs. This sys­

tematic review indicates that it is effective in reducing pain 
and improving functionality in MSDs in the short and long 
term. Although laser technology is more expensive, it shows 
better analgesic effects compared with transcutaneous elec­
trical nerve stimulation or therapeutic ultrasound. Although 
the results are favourable, it is convenient to review the dos­
ages used, reporting explicitly in the new trials the average 
powers used (Wmean), as well as energy densities (J/cm2) 
and treatment times to better clarify the total energy delivered 
and establish a consensus on the dose. The main MSDs 
treated in this review included chronic conditions of joint 
origin, so it is advisable to carry out new protocols in acute 
or chronic non­articular MP.
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