
Journal of Back and Musculoskeletal Rehabilitation 36 (2023) 1011–1021 1011
DOI 10.3233/BMR-220228
IOS Press

Review Article

High-intensity laser therapy on pain relief in
symptomatic knee osteoarthritis:
A systematic review and meta-analysis

Peng Cai∗, Xijun Wei, Wanyu Wang, Canxin Cai and Hai Li
Department of Rehabilitation Medicine, Shenzhen Hospital, Southern Medical University, Shenzhen, Guangdong,
China

Received 17 July 2022

Accepted 12 April 2023

Abstract.
BACKGROUND: Osteoarthritis is one of the leading causes of global disability and pain.
OBJECTIVE: To investigate whether High-Intensity Laser therapy has superior pain-relieving effects in individuals with
symptomatic knee osteoarthritis.
METHODS: Searches were conducted using CENTRAL, MEDLINE, CINAHL, EMBASE, Web of Science, PEDro, and related
reference lists with language limed to English. Clinical trials investigating the effectiveness of High-Intensity Laser therapy
compared to other laser therapies, conventional therapies or exercises on knee osteoarthritis pain were included. The screening and
selection of studies, data extraction, and methodological quality assessment were performed by two independent researchers.
Studies were quantitatively integrated using the Review Manager Software and qualitative analysis using the criteria recommended
by the Cochrane Collaboration.
RESULTS: Nine studies meeting the eligibility criteria were identified, among which only one study was identified as excellent
methodology quality, six was marked as good quality, and the remaining two studies were regarded as fair or poor quality. All
studies reported positive effects of High-Intensity Laser therapy on knee osteoarthritis pain. Two studies (136 people) gave
indication that there was moderate evidence that High-Intensity Laser therapy could be a promising new possibility in pain relief
among patients with knee osteoarthritis compared with sham laser therapy in a short-term treatment (MD, −2.04, 95% CI, −2.12
to −1.96; Z = 51.01, P < 0.01). Four studies (160 people) showed that High-Intensity Laser therapy could be an effective
modality on treating pain compared to conventional physiotherapies in decreasing visual analog scale score (MD, −0.98, 95% CI,
−1.19 to −0.76; Z = 9.02, P < 0.01). Three studies (123 people) demonstrated that High-Intensity Laser therapy combined with
exercises was more effective than placebo laser or lower-intensity laser combined with exercises in alleviating pain in patients with
knee osteoarthritis (MD, −1.54, 95% CI, −1.84 to −1.24; Z = 10.06, P < 0.01).
CONCLUSION: High-Intensity Laser therapy could be a promising and recommended modality in alleviating knee osteoarthritis
pain, especially when it was implemented in combination with exercises.

Keywords: Laser therapy, knee osteoarthritis, pain, rehabilitation

∗Corresponding author: Peng Cai, Department of Rehabilitation
Medicine, Shenzhen Hospital, Southern Medical University, Shen-
zhen, Guangdong, China. E-mail: kadison @smu.edu.cn.

1. Introduction

Osteoarthritis is one of the leading causes of global
disability and pain [1–4] and a key symptom of individ-
uals seeking medical care [5,6] and absenteeism [7,8]
worldwide, especially in an aging [9,10] and predispos-
ing obese group [11,12]. Knee osteoarthritis (KOA) is
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the most common form of osteoarthritis [13], account-
ing for more than four-fifths overall burden of the dis-
ease [14], characterized by structural alternations of the
hyaline articular cartilage, subchondral bone, ligaments,
capsule, and synovium [2].

Globally, the prevalence of symptomatic KOA was
estimated to be 3.8% compared to hip osteoarthritis
(0.85%) in 2010, peaking at around 50 years of age [1].
Statistically, knee and hip osteoarthritis were ranked as
the 11th highest contributor to global disability mea-
sured by years of life lived with disability [1,2]. Pain is
the most common complaining condition in people with
KOA [2,15], followed by morning stiffness, restricted
range of motion [2], joint buckling, swelling, muscle
weakness, pain-related distress, functional limitations,
and bony enlargement, resulting considerable impacts
on activities of daily living [1], quality of life [7], oc-
cupation [8], leisure activities as well as sleep, which
currently, are also the standard of diagnosing KOA.

There is a wide spectrum of factors associated
with KOA, including age [16,17], gender [2,6], obe-
sity [11,12], genetics [18], previous knee trauma [19],
BMI [11,12], knee malalignment [20], and quadriceps
muscle strength [21]. Consequently, management of
these predisposed or highly risk factor seems to be
highly essential, however, among which some features
cannot be reversed or ameliorated in a short term, like
age, gene, sex, distorted cartilage, or ligaments degen-
eration. Considering this, attention should be paid to the
patient’s pain relief or risk prevention such as balance
issues and falls caused by KOA, particularly when pain
extremely affects ambulation and sleeping [22].

Clinically, education, individual-specific exercise
therapy (ET) as well as weight-loss are identified to be
the first-line treatment in the long-term exercise pro-
tocol [23]. Nonetheless, therapeutic intensity and its
effectiveness possibly be affected as pain initials drasti-
cally and the long-term adherence to ET and negative
belief in patients with KOA are also barriers [24–26].
Therefore, the management of pain related to KOA is
indispensable.

High-Intensity Laser therapy (HILT), is a promis-
ing option of treatment modality, which can penetrate
deeper tissues (up to 100 mm) [27,28] than other laser
therapies, playing a role in intraarticular of the knee,
and being regarded as a noninvasive, safe, and effective
method to treat pain. Previous studies demonstrated that
HILT is effective in the management of Patellofemoral
Pain Syndrome [29], subacromial syndrome [30], and
low back pain [31], mainly because of its accelerat-
ing connective tissue repair, affecting fibroblast func-

tion, releasing of anti-inflammatory and endogenous
mediators [32], as well as stimulating deeper soft tis-
sue metabolism [33]. Recently, several studies utilizing
varied protocols, were conducted to investigate the ef-
fectiveness of HILT in individuals with KOA. A similar
meta-analysis published in 2020 by Hyun-Jin Song [34]
did not divide the control group into separate groups
and directly integrated quantitatively, which may exag-
gerate or reduce the effect of HILT on KOA pain. Con-
sequently, the purpose of this study was to update the
review related to the effectiveness of HILT on pain in
individuals with KOA based on the types of the control
group and provides recommendations on the decision-
making process of managing KOA pain when choosing
laser therapy or other physiotherapies.

2. Methods

2.1. Protocol and registration

This study was conducted based on PRISMA [35]
(Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) statement and registered in PROS-
PERO (Registration Number: CRD42020175318).

2.2. Eligibility criteria

All eligible and published clinical randomized con-
trolled trials, investigating the effectiveness of HILT
on KOA pain, were included with language limited to
English. Patients, 45 years of age or older, diagnosed as
symptomatic KOA according to the American College
of Rheumatology (ACR) classification, orthopedics, or
rheumatologists’ opinions, clinical or imaging findings.
Studies, comparing all kinds of HILT (parameters in-
cluding different wavelengths and power) to other treat-
ments including placebo laser therapy (PL), ET, and
conventional physiotherapies (CPT) were included. Par-
ticipants with severe cognitive impairment or combined
with other knee joint impairments were excluded.

2.3. Search strategy

Eligible articles were identified with key words
(“knee osteoarthritis”, “knee degenerative arthritis”,
“knee arthrosis”, “knee OA” OR “KOA”) AND (“high
intensity laser therapy”, “high power laser therapy”,
“HILT” OR “Nd: YAG”), utilizing the following
databases. Electronic retrieval: CENTRAL (Cochrane
Central Register of Controlled Trials, up to September
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Table 1
Level of evidence

Level of evidence Indications
Strong evidence Consistent findings among multiple higher-quality RCTs
Moderate evidence Consistent findings among multiple lower quality RCTs and/or one higher quality RCT
Conflicting evidence One lower quality RCT
No evidence No RCTs

2022), MEDLINE (1950 to September 2022), CINAHL
(1982 to September 2022), EMBASE (1980 to Septem-
ber 2022), WOS (Web of science, 1900 to September
2022), PEDro (Physiotherapy Evidence Database, 1999
to September 2022), PsycINFO (1806 to September
2022), SCOPUS (2004 to September 2022). Manual
retrieval: 1) manually retrieve references from relevant
reviews and originally selected articles to include eligi-
ble studies; 2) manual search clinical trial registration
platform: ClinicalTrials.gov.

2.4. Study selection

The screening and selection of studies were con-
ducted by two independent researchers (WWY, CP)
with authors and press unblinded. Afterward the studies
were excluded if the titles and abstracts did not meet
the pre-set standards. The consensus was achieved by
discussion when it was unclear whether the controver-
sial studies should be included, if controversy persists,
a decision was made by group discussion (WWY, CP,
CCX). Afterwards, the full text of studies originally
selected was screened. A forward and backward search
was conducted on these eligible studies using the Sci-
ence Citation Index to obtain other relevant RCTs. Rea-
sons for exclusion of the literature from the full text
screening were recorded in the screening form.

2.5. Data extraction

Two reviewers (CP, WWY) independently extracted
usable information, which contained the first author,
publication date, participants’ data (sample size, du-
ration of symptom, and average age), interventions,
outcome measurements, the term of follow-ups, from
eligible studies.

2.6. Assessment of methodological quality

PEDro scale was performed by two independent re-
searchers (CP, WWY) to evaluate the methodologi-
cal quality of each eligible RCT (9–10: excellent, 6–
8: good, 4–5: fair, and 6 4: poor), which consisted of 11
aspects (1: eligibility criteria were specified, 2: subjects
were randomly allocated to groups, 3: allocation was

concealed, 4: the groups were similar at baseline regard-
ing the most important prognostic indicators, 5: there
was blinding of all subjects, 6: there was blinding of
all therapists, 7: there was blinding of all assessors,
8: measures of at least one key outcome were obtained
from more than 85% of the subjects initially allocated
to groups, 9: all subjects for whom outcome measures
were available received the treatment or control con-
dition as allocated, 10: the results of between-group
statistical comparisons are reported for at least one key
outcome, 11: the study provides both point measures
and measures of variability for at least one key out-
come). Each item was evaluated as ‘yes’ or ‘no’ accord-
ing to whether it met the criteria, and “Item 1” was not
considered in calculation of total score.

2.7. Data analysis

Extracted data was processed by Review Manager
Software (version 5.30), with continuous variables were
analyzed in the form of mean with a 95% confidence
interval (CI). I2 and Q test was used to calculate hetero-
geneity between studies in each group. I2 greater than
50% or P < 0.1 was considered to have a greater het-
erogeneity [36]. Then, subgroup analysis (grouping ac-
cording to different control groups) aimed at the source
of heterogeneity, was performed. The random effects
model was considered if the source of heterogeneity
was not identified, compared to fixed-effect model in
studies with no significant heterogeneity where I2 <
50% and P < 0.1. Qualitative analysis was carried
out by determining the level of evidence of pain relief
improvement treated by HILT with original studies’
methodological quality considered because of clinical
heterogeneity, lack of data, etc., with interventions di-
vided into three groups (HILT versus other laser thera-
pies, HILT versus CPT, HILT + ET versus other ther-
apies + ET), using the criterion recommended by the
Cochrane Collaboration [37] (Table 1).

3. Results

3.1. Literature search

A total of 127 citations were brought into screening
(Fig. 1). Then, 55 remained citations were screened
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Fig. 1. Flow chart showing the screening process and search results.

for titles and abstracts after duplicate articles were re-
moved with 13 articles remaining for full-text screen-
ing. Five articles were excluded after screening the full
text among which two articles were in non-English lan-
guage [38,39], and three articles [40–42] were only
compared before and after treatment but not with other
interventions. Finally, 9 articles [25,26,43–49] meet our
selection criteria were included for the current review.

3.2. Study characteristics

A total of 9 studies [25,26,43–49] (419 people) meet-
ing the eligibility criteria were identified to further anal-
ysis with sample size ranging from 20 to 125 (Table 2).
The people included in this review were all diagnosed
with KOA, but the diagnostic methods and duration of
symptoms were not the same. Alayat et al. [43], and
Kheshie et al. [46] diagnosed KOA based on expert
opinions (orthopedics or rheumatologists) combined
with the imaging findings of the knee joint, while An-
gelova et al. [44] and Kim et al. [47] mainly based
on clinical findings (with or without imaging). The re-
maining 5 studies [25,26,45,48,49] were based on the
American College of Rheumatology (ACR) classifica-
tion criteria for the diagnosis of KOA. Regarding the
duration of KOA, four studies [25,26,45,46] included
people with a disease course of more than 6 months,
one study [48] was more than 6 weeks, two [43,49] was
more than 3 months, and the other [44] was more than
4 years. One study [47] included patients whose disease
course was unknown. In 7 studies [25,26,43–46,49], the
arthritis classification was at grade II or III (assessed

by Kellgren and Lawrence classification), but the KOA
classification of the subjects in the study of Gworys et
al. [48] and Kim et al. [47] was unclear. The average
age of the subjects in all studies was between 50 and
70.

In terms of the type of HILT, the dose, the treatment
time, and the operation methods were different in in-
dividual studies (details were illustrated in Table 3).
There were two studies [44,48] comparing HILT with
other laser treatments (placebo laser, PL, LILT), 4 stud-
ies [26,45,47,49] comparing HILT with other therapies
(CPT, ET), and 3 studies [25,44,46] comparing HILT +
ET versus other laser treatments + ET with treatment
sessions between 7–12 times.

For outcome measurements, the visual analog scale
(VAS) was used in all 9 studies to evaluate pain intensity
before and after operation.

3.3. Methodological quality

Of those 9 articles [25,26,43–49], only one study [25]
was identified as excellent methodology quality due
to the potential biases existed in the process of allo-
cation concealment and assessor operation (Table 4).
Six [26,43–46,49] of 9 were considered as having good
quality, among which selection bias, attrition bias and
performance bias were emerged separately or com-
bined. The remaining studies [47,48] were regarded as
fair or poor quality.

3.4. Effects on pain relief

HILT versus other laser therapies (PL, LILT)
There were two studies [44,48] comparing the effects
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Table 4
Methodological quality of included studies

Study ID Items of PEDro scale Total Level
1 2 3 4 5 6 7 8 9 10 11

Alayat 2017 Yes Yes No Yes Yes No Yes Yes No Yes Yes 7/10 Good
Anna 2016 Yes No No Yes No No Yes Yes Yes Yes Yes 6/10 Good
Nazari 2019 Yes Yes No Yes No No Yes Yes No Yes Yes 6/10 Good
Kheshie 2014 Yes Yes No Yes No No Yes Yes No Yes Yes 6/10 Good
Gworys 2012 Yes Yes No No No No No Yes Yes No Yes 4/10 Poor
Kim 2016 Yes Yes No No No No No Yes Yes Yes Yes 5/10 Fair
Mazlum 2020 Yes Yes Yes Yes Yes No Yes Yes Yes Yes Yes 9/10 Excellent
Mostafa 2022 Yes Yes Yes Yes No Yes No Yes Yes Yes Yes 8/10 Good
Samaan 2022 Yes Yes Yes Yes No No Yes Yes Yes Yes Yes 8/10 Good

Fig. 2. Forest plot of knee pain VAS scores for HILT versus other therapies.

of HILT and PL in the treatment of KOA pain. A total of
133 subjects in these two studies used VAS to evaluate
changes in pain before and after treatment. One study
performed by Gworys and colleagues [48] investigated
the effectiveness of HILT (dose 12.4 J/point) in contrast
to PL therapy on relieving knee pain in patients with
KOA, showing that the largest improvement of pain
relief was seen in the HILT group after 10 sessions of
treatment. In another study, Anna et al. [44] demon-
strated that HILT was capable of producing statistically
significant immediate (7 days), cumulative, and long
lasting (three months) effect on pain in KOA compared
to LILT therapy.

The high-intensity laser used in Anna’s research [44]
had a wavelength of 1064 nm and an energy density of
12 J/cm2 (first 3 sessions) and 120 J/cm2 (last 4 ses-

sions), while the high-intensity laser used in Gworys’s
study [48] had a wavelength of 810 nm and an en-
ergy density of 12.6 J/cm2, a total of 10 sessions were
treated. In addition, in Anna’s study [44], the dura-
tion of symptoms in the included population was more
than 4 years, while the duration of patients included in
Gworys’s study [48] was more than 6 weeks.

The meta-analysis demonstrated significant pain re-
lief effects of HILT compared to other laser therapies
(MD, −2.04, 95% CI, −2.12 to −1.96;Z = 51.01, P <
0.01) (Fig. 2). In summary, those two studies [44,48]
(136 people; one [44] with good quality, another [48]
with poor quality) gave an indication that there was
moderate evidence that HILT could be a promising new
possibility in pain relief among patients with KOA com-
pared with sham laser therapy in a short-term treatment.
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Conflicting evidence showed that HILT and LILT had
no significant difference in improving KOA pain.

3.5. HILT versus CPT

Four studies [26,45,47,49] (three [26,45,49] with
good quality, one [47] with fair quality, 160 people in
total) were performed to compare pain relieving effects
between HILT and CPT (TENS, Ultrasound, ESWT),
showing that HILT was significantly more effective than
CPT in decreasing the VAS score after 10 or 12 ses-
sions of treatment, among which one study [45] also
demonstrated a long-lasting effect (after 12 weeks) of
HILT on pain relief. The populations of the four studies
were both 50–75 years old.

The type of high-intensity laser in Nazari’s re-
search [45] was Nd: YAG laser, the wavelength of 1064
nm, the frequency was 30 Hz, the peak power was 5 W,
the energy density was 60 J/cm2, and the total amount
of each treatment was 2400 J. The type of HILT used by
Samaan, and colleagues [26] was similar with that used
by Nazari [45], but its maximum power was 12 kw. The
bio-stimulation and analgesic modes were applied. The
analgesic mode was applied on the first 3 days with a
total of 300 J applied as 12 J/m2 25 cm2 at a frequency
of 25 Hz in these sessions. The bio-stimulation mode
was implemented as of the fourth session with a total of
3000 J applied as 120 J/cm2 in this mode. The type of
high-intensity laser in Kim’s research [47] was HEAL-
TRON (United Technology Inc., Israel), the frequency
was 15 Hz, and the energy density was 1500 mJ/cm2,
and the total treatment volume was not described. Par-
ticipants in Mostafa’s [49] study received high-intensity
pulsed Nd:YAG laser therapy through the HIRO 03 de-
vice (ASA, Arcugnano, Vicenza, Italy) at a frequency
of 30 Hz and total delivered energy of 1500 mJ/cm2 in
each session, three sessions/week for 4 weeks.

The meta-analysis demonstrated significant pain re-
lief effects of HILT compared to CPT (MD, −0.98, 95%
CI, −1.19 to −0.76; Z = 9.02, P < 0.01) (Fig. 2). In
summary, there is strong evidence that HILT for patients
with KOA could be an effective modality on treating
pain compared to CPT.

3.6. HILT + ET versus other laser therapies (PL,
LILT) + ET

Three studies [25,43,46] compared HILT + ET ver-
sus PL + ET (123 people in total). In Kheshie’s [46]
and Mazlum’s studies [25], the duration of the patient’s
disease was more than 6 months, while in the study
of Alayat et al. [43], the duration of the patient’s pain

was more than 3 months. Alayat et al. [43] demon-
strated that HILT + ET was more effective than PL +
ET in the treatment of KOA pain after 6 weeks treat-
ment and 3 months of follow-up. Similarly, Kheshie
and colleagues [46] showed that HILT combined with
ET was more effective than LLLT combined with ET,
and both protocols were better than PL + ET in reliev-
ing patients’ pain after 6 weeks. Mazlum’s [25] study
compared the effects of HILT + ET versus PL + ET
on pain in patients with KOA and found that VAS score
was significantly lower in the 6th week in HILT + ET
group compared to the PL + ET group (p < 0.05).

Alayat [43] used Pulsed Nd:YAG laser therapy, wave-
length (1064 nm), very high peak powers (3 kW), av-
erage power (10.5 W), high levels of fluency (510–
1780 mJ/cm2), pulse duration < 120 µs, low frequency
(10–30 Hz), the total treatment volume is 3000 J/per
treatment session, a total of 12 treatment sessions. The
type of high-intensity laser used by Kheshie [46] was
also Pulsed Nd:YAG laser therapy, with a treatment
volume of 1250 J per session, and a total of 12 treat-
ment sessions. Mazlum [25] also used 1064 nm wave-
length Nd:YAG Laser (BTL-6000 High Intensity Laser
12 W), and its maximum output power was 12 W. The
bio-stimulation and analgesic modes were used in the
study. A total of 3000 J was applied as 120 J/cm2 in
this mode. A total of ten sessions were implemented.

The meta-analysis demonstrated a significant pain
relief effect of HILT + ET versus PL + ET (MD,
−1.54, 95% CI, −1.84 to −1.24; Z = 10.06, P <
0.01) (Fig. 2). Therefore, strong evidence showed that
HILT combined with ET is more effective than PL com-
bined with ET in alleviating pain in patients with KOA.
Moderate evidence shows that HILT combined with
ET is more effective than LILT combined with ET in
alleviating pain in patients with KOA.

4. Discussion

These nine studies [25,26,43–49] all compared the
effects of HILT and other treatments in relieving KOA
pain. All studies have shown that HILT was effective in
relieving KOA pain, and HILT is not inferior to other
treatments in relieving knee pain, including LILT, ET,
TENS, ultrasound therapy.

Biologically, KOA is commonly involved not only
in the cartilage, subchondral bone, synovial tissue, but
also pathoanatomic changes, including insufficient syn-
thesizing extracellular matrix and collagen fibrils of
chondrocytes [2,50]. Therefore, therapies with deeper
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penetration may be needed to relieve pain in KOA pa-
tients.

The biological effects of laser therapies on human
tissues may be related to the following main effects:
thermal effects (increasing the temperature of the liquid,
resulting in changes in intracellular pressure); mechan-
ical effects (cellular mechanical pressure and kinetic
changes); electrical effects (causing molecular structure
changes of cell membranes and permeability); photo-
chemistry (stimulation of photochemical reactions and
selective absorption of certain chemicals in cells); bio-
stimulation (providing quantum energy to cells without
histological changes) [51]. According to the available
evidence [25,26,29,31,43–49], the photodynamic and
thermodynamics of HILT were the main reasons for the
analgesic, anti-edema, anti-inflammatory and repair-
ing effects of HILT. The thermal, photochemical, and
mechanical effects of HILT were more obvious than
other laser therapies [52]. The main advantage of HILT
compared to LILT in pain-relieving effects is that as the
power increases, the penetration depth increased (up
to 100 mm) and thus worked better in deep structures
such as the incomplete cartilage surface inside the knee
joint [27,28,34,43,53]. The stimulation of nerve fiber
regeneration by HILT also modulated the “gate control
system” to achieve analgesic results [52]. HILT can
also block cyclooxygenase and lipoxygenase as well as
affect prostaglandins and the synthesis of prostacyclin
used to regulate the components of the inflammatory
response, exudation, alteration, and proliferation, and to
stimulate the body’s re-adaptation response to achieve
anti-inflammatory purposes [44]. The effectiveness of
HILT is based on laser pulses with a certain frequency
and pulse width. Because of this high peak power, a
large amount of energy can be delivered in a short pe-
riod of time, whereas conventional laser treatments that
deliver the same amount of energy take longer and work
more slowly.

Conventional physical therapies, including
TENS [45,47] (low-frequency electrical stimulation
increasing pain threshold), Ultrasound [45] (mechan-
ical stimulation, heat, and cellular massage effects),
ESWT [49] (mechanical stimulation promoting sub-
chondral bone repair and increasing the anoxic pain
threshold) penetrates less deeply than HILT. However,
HILT incorporates all the features of these modalities.
When HILT is combined with ET, its pain relief effect
may be better. On the one hand, the anti-inflammatory
effect induced by HILT probably prompt compliance of
exercises and increasing of exercises intensity, and on
the other hand, exercise training improving the mechan-

ical load shifts from the joint to the muscle compart-
ments by increasing muscle strength [25,46]. Through
this transfer of mechanics, cartilage regeneration in-
creases, thus the thickness of the cartilage also in-
creases [46], which potentially explains why this com-
bination treatment is superior to other treatments. In
a recent meta-analysis, Ahmad et al. [54] investigated
that both LILT and HILT are beneficial as adjuncts to
ET in the management of KOA pain. However, this
meta-analysis did not compare the pain relief effect be-
tween HILT + ET and LILT + ET in individuals with
KOA. Similar with our findings, Song et al. [34] and
Wyszyńska et al. [55] investigated that the effective-
ness of HILT on pain, stiffness, and function in patients
with KOA is promising. However, these studies did
not discuss intervention methods for the control group
separately, which could lead to potential bias.

In addition, due to potential bias in the included pop-
ulations (vary grades of KOA, different duration of on-
set), intervention methods (different types of HILTs,
operating methods, and sites of action) in the included
studies, the meta-analysis was highly heterogeneous
(heterogeneity greater than 90%). Based on the quality
level of the included studies, we also performed qual-
itative analyses to determine the level of evidence for
the three subgroup comparisons.

5. Conclusion

HILT could be a promising modality in alleviating
KOA pain, especially when it was implemented in com-
bination with ET. HILT should be recommended for
pain relief in patients with KOA over other treatments.

This review limits the age of the eligible population
to 45 years and older and does not consider the effect
of high-intensity laser on traumatic KOA pain. Due
to the limited number of included articles, the current
study only provided a qualitative description without
conducting a meta-analysis of the effect after follow-up.
Therefore, future meta-analysis can consider the use of
hierarchical analysis to study the effect of HILT on the
pain relief effects of traumatic KOA and explore the
long effect of HILT.
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et al. Evidence based clinical practice of high intensity laser
therapy (hilt) effectiveness in elderly patients with knee os-
teoarthritis. Medicina Fluminensis. 2012; 48: 488-496.

[39] Taghizadeh delkhosh C, Fatemi E, Ghorbani R, et al. Compar-
ing the Immediate and Long-term Effects of Low and High
Power Laser on the symptoms of Knee Osteoarthritis. Journal
of Mazandaran University of Medical Sciences. 2018.
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[55] Wyszyńska J, Bal-Bocheńska M. Efficacy of high-intensity
laser therapy in treating knee osteoarthritis: A first systematic
review. Photomed Laser Surg. 2018; 36(7): 343-353.


