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Abstract

Laser acupuncture has been studied extensively ssvgral decades to establish
evidence-based clinical practice. This systematigerv aims to evaluate the effects
of laser acupuncture on pain and functional outmden it is used to treat
musculoskeletal disorders and to update existingeece with data from recent
randomized controlled trials (RCTs). A computerdshditerature search of the
databases MEDLINE, AMED, EMBASE, CINAHL, SPORTSDis¢ Cochrane
Library, PubMed, Current Contents Connect, Webaéixe, and SCOPUS was used
to identify RCTs comparing laser acupuncture totmdninterventions. A meta-
analysis was performed by calculating the standaddimean differences and 95%
confidence intervals to evaluate the effect ofd@smipuncture on pain and functional
outcomes. Included studies were assessed for thethodological quality and
appropriateness of laser parameters. Forty-ninesR@4t the inclusion criteria. Two-
thirds (31/49) of these reported positive effeatsre of high methodological quality,
and had adequately reported the dosage. Negativeeanclusive studies commonly
failed to demonstrate these features. For all disgyn subgroups, positive effects for
both pain and functional outcomes were more caogsist seen at longer follow-up
times after treatment rather than immediately afteatment. Evidence of moderate
quality supports the effectiveness of using lasa&upancture to manage
musculoskeletal pain when an appropriate treatrdesage is applied; however, the
positive effects are only seen at longer follow-times after the cessation of

treatment, not immediately after.
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1 Introduction

Musculoskeletal disorders represent a significast to the healthcare system [1]. A
recent report estimated 1.7 billion individualslwgtly are affected by various kinds
of musculoskeletal problems, and highlighted thesaterable impact of chronic pain
and disabilities upon individuals [2]. Coupled witie increasing risk factors such as
obesity, sedentary lifestyles, and aging populationrmodern world [3, 4], increasing
prevalence of musculoskeletal disorders is forddeea@xacerbating the healthcare

burden.

Recent research confirms that treatments such ysgah therapy, acupuncture, and
massage remain popular with pain sufferers. A suc@nducted in 16 European
countries showed that 70% of participants who seffdfrom musculoskeletal pain
sought other forms of treatment apart from medicafb]. Of these, acupuncture is
one of the most common types of alternative treatrf@ patients looking for long-
term pain management [6], which provides a rel@tigafe option with minimal side

effects. Growing demand for - and provision of d@ancture services have been seen



in different countries [5, 7, 8] resulting an irgst in, and rapid development of,

acupuncture research in order to establish a nubick evidence-based practice [9].

Such research development extends to other formacwpuncture apart from the
traditional needling method. The use of low-levatdr to stimulate acupuncture
points is suggested to be a safer technique duts teon-invasive nature, and its
acceptability for people with needle phobia [13skr acupuncture is considered to

be an effective alternative to traditional needlirsguseful in patients who are needle
phobic or for use at acupuncture points where cmagd application of the needle is

appropriate [10, 11].

Ever since laser acupuncture studies in the 19¥Ps13], researchers have focused
on the underlying mechanism of laser acupuncturbuitd the scientific basis for
clinical practice. Controversy remains concerninge tmechanisms of laser
acupuncture, which being free from any mechanitaiudation, do not share similar
pain modulation pathways as traditional needlingpaacture [10]. Rather than
producing ‘needling sensation’, the acupuncturajpioiadiated by the laser needs to
receive sufficient energy to elicit the physiolaieffect at the cellular level, based
upon the wider principle of “photobiomodulation”4H16]. A key point to determine
the effectiveness of laser acupuncture is the adosagplied: this issue has been
stressed in several recent papers [16, 17]. Theldement of dosage guidelines for
laser acupuncture is confounded by the lack of earclunderstanding of the
mechanisms underpinning such treatment, as dosggdency is normally explored
during the stage ofn vitro and animal studies [10]. At present, The World

Association for Laser Therapy (WALT) Guidelines tdrL. T published in 2010 only



provide recommendations for general laser treatnoentdifferent conditions, no
specific guidelines have been developed for laseipancture [18, 19]. Hence,
selection of laser parameters and dosage are sttbjective or based on clinical
experience. Studies may apply an inappropriate giosar inadequately report
the Iparameters hence the results of these studies vinmuldifficult to replicate or

provide data to formulate a most efficacious d{z@-22].

More recent evidence supports the physiologicakot$f of laser acupuncture,
including anti-inflammatory [23] and anti-nocicepi effects [24]. Such studies
highlight the potential effect of laser acupunctureer well-controlled conditions;
however, whether or not these results can be eltatgul to the clinical setting
remains unclear. It is critically important to umstand the relevance of laser
irradiation parameters, together with the appraeriselection of acupoints, to the

effectiveness of laser acupuncture for musculoskietenditions.

Despite the growth of evidence in the field of lageupuncture, its effectiveness for
musculoskeletal condition remains unclear becausénanclusive results from
different studies [14, 20, 22]. This expansion rmaggest a shift in the evidence base,
therefore it is timely to review the results froetent studies to confirm the current
evidence base for laser acupuncture. A systematiew with meta-analysis was
therefore conducted to update the previous reviethis area [17] with the following
aims:

» To assess the clinical effectiveness of laser awttpue for pain and

functional outcomes for musculoskeletal conditions;

* To explore the relationship of parameter choiceutromes;



To establish the level of evidence of the effectass of laser acupuncture

with an update of current literature.

2 Methods

2.1 Protocol and registration

This systematic review was conducted and reporéseéd on the Preferred Reporting

Items for Systematic Reviews and Meta-Analyses $M®) guideline [25]; a pre-

registered protocol was not used.

2.2 Sdlection criteria

Studies included for this review had to meet th®¥ang criteria.

2.2.1
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Types of studies

Randomized controlled trials (RCT) and controllelthical trials (CCT)
published in peer-reviewed journals. Studies pbblis from database
inception to ¥ March 2013 were included, in order not to miss sgords,
and to update the findings of our previous systemmaview [17] by including
more current publications. Due to resource limotagi, this review excluded

non-English language publications.

Types of participants

Human participants with musculoskeletal diseasemjaries, and presenting
with pain were included. Systemic illness and hehdawere not included.

There were no restrictions based on age, gendphysical activity status.



2.2.3
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2.2.5

Types of intervention

Studies evaluating laser acupuncture as the primatgrvention were
included. Such intervention needed to include adiw level laser therapy to
Traditional Chinese Medicine acupuncture pointgyger points, or tender
points. Studies with a primary intervention usingedling, other forms of
stimulation on acupuncture points, or applying faslkeerapy on non-
acupuncture points, were not considered. Studiese wecluded which
compared laser acupuncture with one of the follpwias a control
intervention: placebo or sham laser, no treatn@nbther treatments, such as

medication, exercise therapy, or other electrofieraodalities.

Types of outcome measures

Studies were included which assessed pain or fumcising at least one of the
following as primary outcomes: pain level (visualabbgue scale), a global
assessment of participants’ improvement (subjecthmovement, proportion
of objective measures improvement, overall improsety or a functional
outcome measure (validated questionnaire or funatiscale specific to the

presenting condition).

Length of follow-up

There was no restriction applied to the lengthotibfv-up.



2.3 Search strategy

Studies were identified by an electronic search tbe following databases:
MEDLINE (1946 to ' March 2013), AMED (1985 to*1March 2013), EMBASE
(1947 to ' March 2013), CINAHL (1981 to*iMarch 2013), SPORTSDiscus (1960
to I™ March 2013), Cochrane Library, PubMed (1950 ¥oMarch 2013), Current
Contents Connect (1998 t& March 2013), Web of Science (1900 tSMarch 2013)
and SCOPUS (1960 to®'1March 2013). The same search strategy was used in
subject-based databases as shown in appendix Addition, Google Scholar {1
January 2013 to*1March 2013), Physiotherapy Evidence Database (BPE®66 to

1 March 2013), and two key journalsagers in Surgery and Medicin2005 to i
March 2013 andPhotomedicine and Laser SurgeB005 to ' March 2013) were
searched manually to cover recent studies which maag not been included in other

databases. Two independent reviewers ran the sgmiebpendently on 1 March 2013.

2.4 Selection of studies

Two independent reviewers assessed the eligibolitall studies independently by
screening the titles and abstracts with the ab@lecson criteria. Full-text articles
were retrieved if there was any uncertainty. Wheerd was disagreement between
the two reviewers, the study was reassessed usingefection criteria as a basis for
consideration for its eligibility until consensussvachieved. Relevant studies were
retrieved as full-text articles, either from thetatmses or study authors, for final
assessment of inclusion or exclusion. Referends l$ retrieved articles were

checked for any missing relevant articles.



2.5 Assessment of methodological quality

All included studies were assessed for methodo&bgjoality using the PEDro scale
[26]. Two reviewers performed the assessment indgpaly in a standardized
manner; they were not blinded to details of thedistsi Disagreements between
reviewers were resolved by consensus and a thivtewer was consulted if
disagreements persisted. Methodological qualitfeth® included studies were rated
with a total of 10 rated items of the PEDro sc&##.included studies were also
assessed for their level of risk of bias by twoependent reviewers. The risk of bias
assessment helps to identify any major methodadbdiaws from different domains
of the included studies [27]. Further subgroup ysed related to bias assessment

were planned where appropriate.

2.6 Data extraction
Two independent reviewers extracted data from dedustudies. Disagreements were

resolved by discussion; if no agreement could keched, a third reviewer was

available for cross-referral.

Data were extracted from each included trial on:
e Study population;
» Details of interventions;
» Types of outcome measures;
» Laser acupuncture dosage (including parametersmaended by the World
Association for Laser Therapy (WALT) [28] or calatibn of missing data if

possible).



2.7 Outcome measures

Data from included studies were pooled for furthsta-analysis where appropriate.
If available, means and standard deviations focaue measures were extracted or
calculated using published relevant data with Reviéanager (RevMan) software,
version 5.2 [29]. Unpublished data were not soughin authors because of time
limitations. Data were categorized and analyzeiléswvs:
» Pain score — using visual analogue scale (VAS)extpdessing raw score on a
0 to 10 scale. Change in scores (difference betwaepnus time points in a
study) were also considered but grouped separately.
« Pressure pain threshold — algometric measuremenessed in kg/cfn
* Functional score — using validated functional sgaheeasuring grip strength,
or comparing the difference in functional scoredolbe and after the

intervention.

2.8 Statistical analysis

Dichotomous outcomes were expressed as relatiks, resxd continuous outcomes
were expressed as standardized mean difference (SMIEh were presented with

95% confident interval (CI) [27]. A negative SMD svdefined to indicate favorable
effects of laser acupuncture to the control intetieem and vice versa. The magnitude
of overall effect size was classified as small (f22.5), moderate (0.5 to 0.8) and
large (>0.8) according the value of SMD using thehénh’s categories [30].

Qualitative analysis was performed if studies fhite provide data to be pooled for

analysis. Studies were assessed for heterogersitg the chi-square test to decide
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whether a random or fixed effect model was usedsghare test with a p value
0.05 indicates a significant heterogeneity [27].value quantifies the degree of
heterogeneity from moderate ¢ 30%), substantial {I> 50%) to considerable?(>

75%) [27].

2.9 Subgroup and sensitivity analyses

Subgroup analyses were conducted to evaluate #ralbeffects as follows:

» Diagnosis;

» Control intervention;

* Follow-up period — measures taken immediately atetind of the intervention
(short-term effect) or from 6 to 26 weeks-post @ndation (long-term
effect);

» Site of laser acupuncture application — acupuncpgiat, trigger point or

tender point.

Sensitivity analyses were conducted for testing riftmustness of the pooled effect
size. Effects were examined according to risk @sbio ensure analysis was not

biased from any study with high methodological #aw

2.10 Risk of bias across studies

The risk of publication bias was assessed by amgythe symmetry of the funnel
plots generated by RevMan. Lower risk of bias pmesd with more symmetrical

funnel plots while higher risk of bias presentethwnore asymmetry [31].
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2.11 Quality of evidence

The Grading of Recommendations Assessment, Deveopnand Evaluation
(GRADE) approach was used to judge and categdnezatiality of evidence for the
primary outcomes [32]. This reflects the extentofidence of the estimated effects
by considering the study design and other confoyqhdactors that may affect the

judgment. The quality grades used were:

High quality We are very confident that the true effect li@selto that of the
estimate of the effect.

Moderate quality We are moderately confident in the effect estimiie true
effect is likely to be close to the estimate of #fiect, but there is a possibility
that it is substantially different.

Low quality Our confidence in the effect estimate is limitdte true effect
may be substantially different from the estimate dfe effect.
Very low quality We have very little confidence in the effect estien the true

effect is likely to be substantially different fromme estimate of effect.

12



3 Results

3.1 Study selection

Figure 1 depicts the process of study selectioh Wieé Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) fidlagram. The search was
conducted on*lMarch 2013 and retrieved a total of 2093 potemdvant records.

After adjusting for duplicates, 1432 records reradinOne additional study was
retrieved from Google Scholar. A total of 49 stgdigere eligible and included for

current review.

3.2 Study characteristics

Table 1 summarizes the characteristics of all 4%uded studies. All studies were
RCTs published in English. A total of 2360 partamps were involved aged 18 years
or above. All trials were conducted in either anpry or secondary healthcare
setting. Participants received 3 to 15 treatmessieas over a period of 1 to 12
weeks. Laser acupuncture was performed by physmpists or other trained

healthcare professions in most of the trials; havdalf of the studies failed to report

this clearly.
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£
—

Figure 1. PRISMA flow diagram
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Table 1. Characteristics of the included studies*

First author Year Diagnoss n I nterventions Follow-up
FerreiraLA [33] 2013 Temporomandibular joint 40 Laser acupuncture (20) vs. Monthly until
disorder placebo (20) intervention
completed
Kannan P [34] 2012 Myofascial pain 45 Ultrasound (15) vs. ladé) vs. End of
ischemic compression (15) intervention
Lin ML [35] 2012 Low back pain 60 Laser acupuncture (21) vs.  After each
placebo (21) session
Sattayut S[36] 2012 Temporomandibular joint 30 Low energy density laser (10)  After each
disorder vs. high energy density laser session
(10) vs. placebo (10)
Skorupska E [37] 2012 Lateral epicondylitis 80 LLLT (40) vs. ultrasal (40) End of
(trigger point application vs. intervention; 12-
anatomical site application; 20 month
in each subgroup)
Lee JH [38] 2011 Myofascial trigger point pain 24 Laser (18) placebo (12) End of
intervention
Rayegani SM [39] 2011 Myofascial pain 49 Laser (17) vs. ultraso(i&) 6-week
vs. placebo laser (16)
Emanet SK [40] 2010 Lateral epicondylitis 47 Laser acupuncture (&4 End of
placebo (23) intervention; 12-
week after
intervention
Glazov G [41] 2010 Low back pain 100 Laser acupuncture (45) vs.  After each
placebo (45) session; 6-week
after
intervention;
6-month after
intervention
KatsoulisJ [42] 2010 Tendomyopathy 11 Laser (7) vs. placebo (4) mo&th after
intervention
0z S[43] 2010 Myofascial pain 40 Laser (20) vs. occluséhsp End of
(20) intervention
Zhao L [44] 2010 Knee osteoarthritis 40 Laser on acupunctuirg (9)  2-week; 4-week

vs. Laser on sham point (17)
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First author Year Diagnosis n Interventions Follow-up
Carrasco TG [45] 2009 Myofascial pain 60 Laser (30) vs. placebg {38 After 4 sessions;
parameter groups;10 in each  after 8 Rx;
group 15-day after
intervention;
1-month after
intervention
Glazov G [46] 2009 Low back pain 100 Laser acupuncture (45) vs.  After each
placebo (45) session; 6-week
after
intervention;
6-month after
intervention
Shen X [47] 2009 Knee osteoarthritis 40 Laser acupuncture\(20) 2-week; 4-week
placebo (20)
Shirani AM [48] 2009 Myofascial pain 16 Laser acupuncture (8) vs. After first
placebo (8) session; 1-week;
the day with
complete pain
relief
Shen X [49] 2008 Knee osteoarthritis 48 Laser acupuncture\(g4) 2-week; 4-week
placebo (24)
Dundar U [50] 2007 Myofascial pain 64 Laser acupuncture (32) vs. 4-week
placebo (32)
Lam L [51] 2007 Lateral epicondylitis 39 Laser acupuncture (&1 After 5 sessions;
placebo (18) end of
intervention; 3-
month after
intervention
Matsutani LA [52] 2007 Fibromyalgia 20 Laser (10) vs. no laser (10) nd Bf
intervention
Mazzetto MO [53] 2007 Temporomandibular joint 48 Laser (24) vs. placebo (24) After 4 sessions;

disorder

after 8 sessions;
30-day after

intervention
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First author Year Diagnosis Interventions Follow-up
Yurtkuran M [54] 2007 Knee osteoarthritis 55 Laser (27) vs. plag@bp 2-week; 12-
week
Aigner N [55] 2006  Whiplash injury 50 Laser acupuncture (23) vs. After each
placebo (22) session; end of
intervention; 8-
12 months after
injury
Armagan O [56] 2006 Fibromyalgia 32 LLLT (16) vs. placebo (16) Eofd
intervention; 6-
month after
intervention
Chow RT [57] 2006  Chronic neck pain 90 Laser (45) vs. placebd (4 7-week; 12-
week
Kiralp MZ [58] 2006 Myofascial pain 43 Laser (23) vs. triggempoi End of
injection (20) intervention; 6-
month after
intervention
Altan L [59] 2005 Myofascial pain 53 Laser (23) vs. placebq (25 2-week; 12-
week after
intervention
Tam G [60] 2005 Periarthritis of shoulder 60 Corticosteroigdtion (20) vs.  3-week; 6-week;
LLLT (21) vs. wait-and-see 12-week; 26-
policy (18) week; 52-week
Ceylan Y [61] 2004 Myofascial pain 46 Laser (19) vs. placebo (20) End of
intervention
Chow RT [62] 2004  Chronic neck pain 20 Laser (10) vs. placebd (1 7-week; 12-
week
Gur A [63] 2004 Myofascial pain 60 Laser (30) vs. placebg (30 2-week; 3-week;
12-week
Ilbuldu E [64] 2004  Trigger point pain 60 Placebo laser (20)vg. End of

needling (20) vs. laser (20)

intervention; 6-

month
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First author Year Diagnosis n Interventions Follow-up
Al-Shengqiti A [65] 2003 Rotator cuff tendinitis 55 Laser (26) vs. plac (29) End of
intervention; 3-
month
Hakguder A [66] 2003 Myofascial pain 62 Laser (31) vs. no lasé) (3 End of
intervention; 3-
week after
intervention
Gur A [67] 2002 Fibromyalgia 40 Laser (20) vs. placebo (20) d Bh
intervention
Wong W [68] 2001 Carpal tunnel syndrome 12 Laser (12) vs. pla&2) End of
intervention
Chen SM [69] 1997 Myofascial pain 21 Placebo (5) vs. continuassr  End of
(7) vs. pulsed laser (9) intervention
Conti PCR [70] 1997 Temporomandibular joint 20 Laser (10) vs. placebo (10) After each
disorder session
Laaskso EL [71] 1997 Myofascial trigger point pain 41 Red lasé)(ls. Infrared (IR)  Before each
laser (16) vs. placebo (10) session; after
each session
Logdberg-Andersson 1997  Tendinitis & myofascial pain 176 Laser (92)pisicebo (84) End of
M [72] intervention; 4-
week after
intervention
PapadopoulosES 1996 Lateral epicondylitis 29 Laser (14) vs. placé€tb) After 4 sessions;
[73] after 6 sessions
Vecchio P [74] 1993 Rotator cuff tendinitis 35 Laser (19) vs. plac (16) 2-week; 4-week;
8-week
Haker E [75] 1991 Lateral epicondylitis 60 Laser (29) vs. placérn) End of
intervention; 3-
month; 6-month;
12-month
Haker E [76] 1990 Lateral epicondylitis 49 Laser acupuncture (&3 End of

placebo (26)

intervention; 3-
month; 12-

month
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First author

Year

Diagnosis

n

Interventions

Follow-up

Ceccherdli F[77]

1989

Myofascial pain

27

Laser (13) vs. placebo (14)

End of
intervention; 3-
month after

intervention

Snyder-Mackler L

(78]

1989

Myofascial trigger point pain

24

Laser (18) placebo (11)

Before each
session; after

each session

WaylonisGW [79]

1988

Fibromyalgia/ chronic

myofascial pain

55

Placebo vs. laser acupuncture

6-week after
each round of
intervention; 60-

day; 120-day

Lundeberg T [80]

1987

Lateral epicondylitis

57

Placebo (19) vs. Gleser (19)

vs. HeNe laser (19)

Every two week;
end of
intervention; 3-

month; 6-month

Snyder-Mackler L

(81]

1986

Musculoskeletal trigger point 27

pain

Laser (13) vs. placebo (11)

Before each
session; after

each session

*See appendix B for individual study’s outcome measand summarized results.
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3.3 Quality assessment of included studies

Appendix C shows the methodological assessmertteofricluded studies using the
PEDro scale [26]. Thirty studies (61%) were congdeas high methodological
quality with a moderate cut-off score of 6 [82]. €llmost common flaws were
inadequate allocation concealment (78%), lack ofdeld therapists (63%), and lack
of intention-to-treat analysis (71%). Despite tlusgble bias related to these flaws,
other criteria were adequately addressed to mimirthe risk of bias. Almost all the
studies (94%) performed adequate randomizationeneaducing possible selection
bias. Most of the studies successfully performeddotg of patients (81%) and
assessors (63%). Almost three-quarters (73%),igedvadequate follow-up data
with less than 15% dropout rate, therefore attritimas was lowered. Inter-rater

agreement was an acceptable level and disagreemerggesolved by consensus.

Using the risk of bias assessment tool providethkyCochrane collaboration [27] to
evaluate the included studies showed similar resadtthe PEDro score (see Figure
2). The risk of selection bias and performance biase mixed as some of the studies
have unclear risks due to insufficient descriptidther domains remained low risk in
all the included studies, except 20% of the studidsbited high risk in attrition due

to the high dropout rates, or non-description asons for withdrawals.
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Random sequence generation (selection bias)

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias)

Elinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)
Selective reporting (reporting bias)

Other bias

|

% 25% 50% 75%  100%
‘ [ Low risk of bias DUncIear risk of bias [l High risk of bias ‘

o

Figure 2. Risk of bias — graphical distribution thfe judgments across all included

studies
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3.4 Effectsof laser acupuncture

Thirty-three studies provided sufficient data técatate effect sizes for key outcome
measures using RevMan, and were included in tha-arslysis. These studies show
mixed results as reported by the authors, with tiwnals reporting positive effects

favoring laser acupuncture, and one-third reporitiegnclusive or no effect.

3.4.1 Pain

All 33 studies assessed pain as one of the prinoaitgome measures.
However, due to the heterogeneous characterististudies, results for pain
scores where sub-categorized into laser acupunemais placebo, or laser
acupuncture versus other interventions. To accdontpossible variation

among different studies, the random effects modet wsed and the pooled

effects were expressed as standardized mean di¢2(&MD).

When compared with the placebo intervention, theral effect for pain
favored laser acupuncture, both at the end ofvetdron (SMD -0.43; -0.74
to -0.12) and at the follow up period (SMD -0.61;12 to -0.10). The pooled
effect sizes of laser acupuncture on pain wereidered to be small at short-
term, but showed a moderate effect at long-ternoviolip (see Appendix D).
Other studies [40, 41, 44, 47, 48, 50, 54, 576@],74, 80] expressed the pain
change scores from baseline and showed a simflegtedf pain relief at both
short-term (SMD -0.53; -0.95 to -0.10) and longxtdollow up (SMD -0.77; -
1.25 to -0.29). When compared against other intdivms, results of pain

scores were mixed. Laser acupuncture failed to shigwificant favorable

22



3411

effects on pain scores at any time point compaoethé¢ control treatment

(SMD -0.23; -1.00 to 0.54; SMD -1.43; -3.84 to (.98

Nine studies investigated pain by measuring prespam threshold [36, 38,
39, 43, 51, 58, 59, 64, 69]. A positive effect nates the beneficial effects of
laser acupuncture as compared to control intervestiSimilarly, compared
with a placebo group, results showed a strong ipeséffect in favor of the

experimental group at the end of intervention (SMD2; 0.72 to 1.33) and
during the follow up period (SMD 0.91; 0.30 to 1D.5&omparing laser

acupuncture to other interventions, no short-tesMD 0.35; -0.01 to 0.71) or
long-term effects (SMD 0.20; -0.26 to 0.66) wereirfd on pressure pain

threshold (see Appendix D).

Among the studies measuring pain with VAS scalegsoup analysis of pain
scores was performed for the three most commomdses, which included
myofascial pain or musculoskeletal trigger pointgndsome, lateral
epicondylitis, and temporomandibular joint paingiiie 3). The subgroup
differences were not significant at the end of nvgation and during the
follow up period (p>0.05). The overall effect ofipain the short-term
moderately favored laser acupuncture (SMD -0.4979-Go -0.18). Effects
calculated from long-term follow-up almost doubledd suggested a strong

effect of pain in favor of laser acupuncture (SMIDO5; -1.55 to -0.35).

Myofascial pain/ musculoskeletal trigger points

Among studies investigating the effectiveness dofetaacupuncture for

myofascial pain or musculoskeletal trigger poirdsly six out of thirteen
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3.4.1.2

3.4.1.3

showed favorable effects at the end of intervenf&ly 63, 64, 66, 67, 77].
During the follow up period, four out of six studiedemonstrated a positive
effect in favor laser acupuncture [39, 59, 63, MHose studies showing no
significant effect of laser acupuncture were moatigociated with inadequate
reporting of laser parameters [34, 45, 50, 52,88, The overall effect of
laser acupuncture on pain was positive with a natdeeffect at short-term
(SMD -0.49; -0.83 to -0.16) and a strong effectaaig-term (SMD -0.95; -

1.68 to -0.23).

Lateral epicondylitis

Two studies examined the effect of laser acupueobur lateral epicondylitis
and showed conflicting results [40, 51]. The oJeedlects did not suggest
any favorable result of laser acupuncture at ame tpoint. The study by
Emanet et al [40] reported a positive conclusionrduthe follow up period

yet the effect was not significant (SMD -0.42; 410 0.16). Again, the laser
parameters employed in this study were unclearircamplete, thus it is not

possible to estimate whether or not the dosageappopriate.

Temporomandibular joint pain

Two studies [33, 36] compared laser acupuncturé wiacebo in treating
temporomandibular joint pain at the end of intetiean Results were mixed:
one was positive [33], and the other one was inosne [36]. The latter
study involved two laser acupuncture groups wittiedent dosage applied.
The group which received higher dosage showed terbeffect of laser

acupuncture compared with the lower dosage grooyvetier, neither of them
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have a significant effect of pain. During the feWlap period, only one study

[42] provided data hence outcome effect was nanesed.
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A.  Pain measured at the end of intervention

Study o Subarou Laser Placebo Std.Mean Difference Std. Mean Difference
Yy O'0UP Mean SD  Total Mean D Total  Weight 1V, Random, 95% CI 1V, Random, 95% ClI

T. Myorascial pain/ musculoskeletal trigger pornt

Kannen 2012 2.6€ 1.2z 15 2.1¢ 0.705¢ 3C 5.1% 0.52]-0.11, 1.1&

Carrasco 2009 (1 6.7 1.65 1C 6.7¢ 1.4¢ 1C 4.2% -0.01 -0.89, 0.8€ T

Carrasco 2009 (2 6.4 2.3z 1C 6.€ 1.74 1c 4.2% -0.19 |-1.07, 0.6¢ I

Carrasco 2009 (3 7.04 1.7z 1C 5.97 1.€ 1C 4.2% 0.62-0.29, 1.52 -1

Dunder 2007 3.z 2t 32 3.z 2.3 3z 5.6% 0.00 |-0.49, 0.4S T

Metsutani 2007 47 2 1c 4€ 2c 1c 4.2% 0.04|-0.84, 0.92 s

Kiralp 2006 2.1¢ 1.62 23 277 1.57 2C 5.2% -0.36 -0.97,0.24 |

Altan 200t 4.1% 0.5¢ 23 3.9z 0.4z 28 5.3% 0.41-0.16, 0.98 1.

Ceylan 2004 34.5¢ 23t 18 54.9¢ 25.8¢ 2C 5.0% -0.81-1.46,-0.15]

IIbuldu 2004 (4 2.08 1.4z 2C 3.6 2.0z 2C 5.0% -0.89 |-1.55,-0.24]

Gur 200« 3.1 2.2¢ 28 5.7¢ 3.1z 2€ 5.3% -0.97 |-1.54,-0.40]

Ilbuldu 2004 (£ 2.08 142 2C 3.71 2.3 2C 5.0% -0.84 |-1.49,-0.19]

Hakguder 2003 341 2C 31 5.71 2.C 31 5.4% -1.17 -1.71,-0.62]

Gur 2002 1.27 0.7€ 2C 244 0.9¢ 2C 4.9% -1.31/-2.00,-0.62]

Chen 1997 (6 1.94 1.87 9 3.2t 1.32 3 2.9% -0.68 |-2.03, 0.67 [

Chen 1997 (7 0.8¢ 1.2¢ 7 3.2t 1.32 2 1.9% -1.66 |-3.54,0.21 L

Ceccherelli 198¢ 9.4¢€ 13.1% 13 37.4: 16.5¢ 14 4.1% -1.80|-2.72,-0.89]

Subtotal (95% CI) 300 303 77.7% -0.49[-0.83, -0.16] P

Heterogeneity: Tau? = 0.34 Chiz =59.18, d = 16 (F < 0.00001; 12 = 73%
Test for overall effect: Z = 2.87 (F = 0.004

ii. Lateral epicondylitis

Emanet 2010 11: 094 23 08: 08¢ 24 5.3% 0.32-0.25, 0.9C 4
Lam 2007 308 177 21 5.3¢ 2.1z 1€ 4.9% -1.18|-1.87,-0.49] _
Subtotal (95% CI) a4 42 10.2% -0.42 [-1.89, 1.06] ——

Heterogeneity: Teu? = 1.03 Chiz = 10.84, d = 1 (F = 0.0010) 12 = 91%
Test for overall effect: Z=0.55 (F = 0.58

ii. Temporomandibular joint pain

Ferreira 2013 0.0% 0.22 2C 2.7¢ 2.71 2C 4.9% -1.38-2.07,-0.68] —_—

Sattayut 2012 (8 4.t 2.5¢ 1C 5.C 3.3¢ 5 3.6% -0.17 |-1.24,0.91 — T

Sattayut 2012 (9 6.1 2.2¢ 1C 5.C 3.3¢ 5 3.6% 0.39/-0.70, 1.47 —1

Subtotal (95% CI) 40 30 12.0% -0.45[-1.57,0.67] —~—

Heterogeneity: Tau2 = 0.74 Chiz = 8.43,d = 2 (F = 0.01) 12= 76%

Test for overall effect: Z=0.79 (F = 0.43

Total (95% Cl) 384 375 1000%  -0.49[-0.79, -0.18] ) ) * ) )
Heterogeneity: Tau2 = 0.37 Chiz = 79.89, d = 21 (F < 0.00001 12 = 74% -4 -2 0 2 4
Test for overall effect: Z = 3.12 (P = 0.002)

Test for subgroupdifferences: Chiz = 0.01, d = 2 (F = 0.99), 2= 0% Favours laser Favours control

(1) Laser dose: 105./cm*; (2) Laser dose: 60.J/cm?; (3) Laser dose: 25/cm’; (4) vs placebo; (5) ve dry needling;
(6) Pulsed laser; placebo group data divided C@htinuous laser; placebo group data divided;
(8) High energy laser; placebo group data dividgJ;Low energy laser; placebo group data divided

B.  Pain measured during the follow-up period (6 to 26 wks)

Laser Placebo Std.Mean Difference Std. Mean Difference

Studyor Subgroup oy D Tota Mean  SD_ Tota _ Weight IV, Random, 95%Cl IV_Random, 95% ClI
i Myofascial pain/ musculoskeletal trigger point

Rayegani 2011 (1 20.F 4123 17 30.7 3.2 1€ 7.8% -2.69 -3.66,-1.71 —

Rayegeni 2011 (2 20.£ 4.123: 17 40.7 4.C 1€ 6.4% -4.85 -6.27,-3.43 _—

Carrasco 2009 (3 7.14 2.6¢ 1C 6.7¢ 2.4t 1C 8.1% 0.15/-0.73, 1.02 —t
Carrasco 2009 (4 5.67 2.9¢ 1C 54 3.0€ 1C 8.1% 0.09-0.79, 0.96 -1
Carrasco 2009 (5 6.91 2.2¢ 1C 4.62 21 1C 7.9% 1.01[0.06.1.95 ——
Altan 200t 3.17 0.5¢ 28 3.8 0.51 28 8.9% -1.14 -1.75,-0.52 —_

Gur 2004 4.1¢ 2.6 28 6.2¢ 3.52 2€ 9.1% -0.67 -1.22,-0.12; ——

Ilbuldu 2004 (€ 2.1z 1¢ 2C 2.5¢ 2.1¢ 2C 8.9% -0.23 -0.85, 0.4C —r

IIbuldu 2004 (7 2.1z 1¢ 2C 2.8¢ 2.6 2C 8.9% -0.33 -0.95, 0.3C —1
Ceccherelli 1989 8.4¢ 10.7¢ 12 35.5] 18.2¢ 14 8.1% -1.74 -2.64,-0.83 ——

Subtotal (95% Cl) 168 167 82.4% -0.95[-1.68,-0.23] <>

Heterogeneity: Tau2 = 1.18 Chiz = 78.58, d = 9 (F < 0.00001, |2 = 89%
Test for overall effect: Z=2.58 (F = 0.01

ii. Lateral epicondylitis

Emanet 2010 02¢ 047 22 0.57 0.7¢ 24 9.0% -0.42 -1.00, 0.1€ —
Lam 2007 146 1.3€ 21 4.2¢ 2.11 18 8.6% -1.57 -2.30,-0.84’ —_
Subtotal (95% CI) 44 ) 17.6% -0.97[-2.10,0.15] g

Heterogeneity: Tauz = 0.55 Chiz = 5.87,d = 1 (F = 0.02) 12= 83%
Test for overall effect: Z = 1.70 (F = 0.09

il Temporomandibular joint pain
Katsoulis 2010 3.2t 2.24¢ 7 2.68 0.736: 4 Not estimable
Subtotal (95% CI) 0 0 Not estimable
Heterogeneity: Not applicable
Test for overall effect: Not epplicable

Total (95% Cl) 212 209 1000%  -0.95[-155, -0.35] <>

Heterogeneity: Tau? = 0.95 Chiz = 84.78, d = 11 (F < 0.00001, 12 = 87% 754 7% il “i

Test for overall effect: Z = 3.09 (F = 0.002

Test for subgroup cfferences: Chiz = 0.00,d =1 (F =0.97), 2= 0% Favours laser Favours control

(1) ve ultrasounc; (2) ve placebc; (3) Laser dose: 105./cm?; (4) Laser dose: 25./cm?; (5) Laser dose: 60J/cm’;
(6) vs dry needling; (7) vs placebo

Figure 3. Forest plot comparison of different diages
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3.4.2

Functional outcome

Most of the studies assessed functional improverasimg a wide range of
scales. Each study could involve multiple resuftaf different functional
scales; hence an estimated overall effect sizesactioe studies was not
possible. Studies were more likely to report pesigffects during the follow
up period rather than at the end of the interventi©nly two out of eleven
studies [51, 63] showed a positive short-term eftec functional, while six
out of eight studies [39, 40, 51, 57, 62, 63] relipositive at long-term (see

appendix D).

Two studies [40, 51] investigated lateral epicorigylthe pooled effect sizes
of handgrip strength were strong in favor of lageupuncture at both time
points, but only significant during the follow ugenod (MD 5.16; 1.14 to
9.19). In regard to the small number of studiedyameal, it is important not to

overlook this significant pooled effect (see Apperid).

Sensitivity analyses were conducted to explore gredr not the main
findings above were affected by any studies withhhiisk of bias in certain
domain. We exclude studies separately with higlk wé attrition bias,
selection bias and performance bias. No significkiférence was found after

excluding high-risk studies.
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3.5 Appropriateness of laser acupuncture treatment

All included studies were analyzed for the apprajemess of laser parameters used.
They were grouped separately into those reportositipe effects and those reporting
inconclusive or no effects from trial authors, ahsplayed along with the parameters
used in Tables 2 and 3 respectively. It is notab&t four studies [52, 59, 74, 80]
reported no significant difference between groups;ontrast their calculated effect

sizes from RevMan analysis favored laser acupuactur

Almost 70% of those reporting positive results megad and fulfilled the clinically
appropriate dosage suggested by Baxter et al Th&ir systematic review stated that
laser acupuncture should irradiate at a minimunmaggesoutput power of 10 mwW and

apply an energy dose of at least 0.5 J per point.

In contrast, studies reporting inconclusive or rieat of laser acupuncture either

failed to describe the parameters comprehensivedypplied an inappropriate dosage.

Half of these negative studies are deemed of lothoa®logical quality, with PEDro

scores less than 6.
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Table 2. Studies reporting positive effect of lasarpuncture

Average output Power density Dose
Study mw mwW/cr J PEDro
Studies included in meta-analysis
Chow RT [62] 300 670 9 10
Chow RT [57] 300 670 9 10
Glazov G [4]] 10 50 0.2 9
Yurtkuran M [54] 4 10 0.48 8
Armagan O [56] 50 75 2 8
Gur A [63] 11.2 11.2 2 8
Ceccherdli F [77] 5 ? 0.lorl 8
Shen X [47] 36 & 200 ? ? 7
Oz S[43]* 300 1071 3 7
LamL [51] 25 208 0.275 7
Shirani AM [48] 17.30r1.76 17.30r1.76 7.2 6
Hakguder A [66] 5 25.5 0.98 6
Gur A [67] 11.2 11.2 2 6
FerreiraLA [33] 50 1250 4.5 6
Sattayut S[36] 60 or 300 333 or 1666 40r20 6
Zhao L [44] 36 & 200 36 & 100 163.2 6
Rayegani SM [39]* 1100 ? ? 6
Emanet SK [40] ? ? ? 5
Lin ML [35] 40 50 12 4
Kannan P [34]* 24 24 0.074 4
Ceylan Y [61] 8 40 1.44 3
Chen SM [69] 150r1.5 ? 18 0r 1.8 2
Studies not included in meta-analysis

Al-Shengiti A [65] 100 800 4 8
Conti PCR[70] 100 ? 4 7
Tam G [60]* 27 135? 3to4 6
Snyder-Mackler L [78] 0.95 0.95 0.02 6
Laaskso EL [71] 10 or 25 278 or 893 lor5 5
Snyder-Mackler L [81] 0.95 0.95 0.014 5
L ogdberg-Andersson M [72] 8 8 05t01 5
Wong W [68] 30 107 5.4 5
M azzetto MO [53] 70 8750 0.72 4

* Laser acupuncture compared to other interventions
? Insufficient details for calculating the missiparameters
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Table 3. Studies reporting inconclusive or no eftédaser acupuncture

Average output Power density Dose

Study mw mW/cr 3 PEDro
Studies included in meta-analysis
Glazov G [46] 10 50 0.2 9
Vecchio P [74] 30 429 3 9
Dundar U [50] 58 58 7 9
I1buldu E [64]* ? ? 2 8
Altan L [59] ? ? ? 7
Carrasco TG [45] 50 or 60 or 70 ? ? 6
Lundeberg T [80] 1.56 or 0.07 ? 0.09 or 0.004 5
LeeJH [38] 450 6428 27 or 54 or 135 5
Kiralp MZ [58]* ? ? ? 5
Matsutani LA [52] 30 ? ? 4
KatsoulisJ [42] 40 1000 16t024 2
Studies not included in meta-analysis

Skorupska E [37]* 0 to 400 ? ? 8
Haker E [75] 12 ? 0.36 7
Papadopoulos ES [73] 50 400 3 6
Haker E [76] ? ? 0.6 5
Shen X [49] ? ? ? 5
Waylonis GW [79] 1 ? 0.02 4
Aigner N [55] 5 5 0.08 4

* Laser acupuncture compared to other interventions
? Insufficient details for calculating the missiparameters



3.5.1 Application site

The most common site of application for laser acgpure was trigger points
(39%). Subgrouping to perform another analysisxtngne any difference of
the effects on pain with different application sit®as performed. There was
no significant subgroup difference at the end aénvention and during the
follow up period (p>0.05). However, only the apption at trigger points
showed a positive effect in favor of laser acupuretthis was not seen with
application at acupuncture points nor tender points

(see appendix E).

3.6 Risk of biasacrossstudies

Considering the heterogeneity of the studies, fuptes were drawn according to
different outcome measures. Visual assessment rofefuplots did not show any
considerable asymmetry, indicating a comprehensiverage of publications. Hence

the publication and related bias were low in teigew.
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4 Discussion

This systematic review investigated the clinicdkeetiveness of laser acupuncture,
focusing on the effects on pain and functional ootes in treating musculoskeletal
disorders. The current findings strengthen the eawié from a previous systematic
review [17]. The key findings in the current reviswpport the continued use of laser
acupuncture for treating musculoskeletal pain. Re$tom the meta-analysis suggest
that the effect of laser acupuncture on pain amgttfanal outcomes tended to be
more significant during long-term follow up periodather than at the end of
intervention. These results indicate laser acupuactnay be effective in treating
musculoskeletal pain and improving function, whaneadequate dosage is used, and
that the effects are long lasting, as evidencedth® increase in effect sizes
demonstrated in the meta-analysis at 6 to 26 weegsrandomization. It is important
to stress that results from the included studiessewdependent upon the
appropriateness of laser parameters used. Highd#grooh@ogy quality studies, which
also properly reported dosage, showed a more d¢ensi®sult with a favorable effect

of laser acupuncture in terms of both pain andtional outcomes.

To the best of our knowledge, there has been nihdurevaluation of the latest
literature on laser acupuncture since a previostesyatic review, Baxter et al [17].
This concluded that laser acupuncture was an eféetieatment for myofascial pain
with a moderate level of evidence from 18 RCTs thate published before 2005. A
massive growth in publications in recent yearsreaslted in further evidence on the

effectiveness of laser acupuncture. Not surprigingllarge number of clinical trials
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were identified from the current literature, mostwdich were published during the
last decade. The total number of eligible studreduided in this systematic review

was more than twofold that of the last review [17].

4.1 Primary outcomes

The majority of studies reported positive findirfigs the effects of laser acupuncture
for both pain and functional outcomes; in contraste-third of reviewed studies
reported no benefit. Given the heterogeneity ofuided studies, meta-analyses were
performed using subgroups of studies accordinbewo study populations and follow-
up time point. The three most common diagnoses amatyzed separately in order to
have a minimum of two studies for each analysimisBieity analyses excluded
studies comparing laser acupuncture with othervactieatments, as the primary
scope of this review was whether or not laser acajuue is effective, rather than its

comparative effectiveness compared to other atteagments.

4.1.1 Myofascial pain/ musculoskeletal trigger points

Ten studies showed positive effects of laser accfowe for myofascial or trigger
points pain: four studies [34, 50, 52, 58] had mdiividual effect size that did not
favor the laser group. Coincidently, all of thesedges did not include follow up
assessments to investigate possible long-termteff€ven the increased effect sizes
at follow up as highlighted here, it is possiblattlihese researchers may have
overlooked a potential effect in the longer termother study [59] found positive

effects only during the follow-up period, but notlee end of intervention.
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4.1.2 Lateral epicondylitis

Emanet et al [40] showed more favorable effectthen short-term than in the long
term. However the individual effect size (for pairom the forest plot crossed zero
at long-term time point, indicating a lack of sséital significance. Although the
pooled effects with another study [51] did not segjcany favorable effects for lateral
epicondylitis using laser acupuncture to reduce,pasults for hand grip assessment
yielded some interesting findings. Both studiesestigated the effectiveness of laser
acupuncture by evaluating pain and functional aues, and appeared to be more
homogeneous, so mean difference was used as thedpefbect result. Again, the
estimated effect size for functional outcome (haipjgfavored laser acupuncture
especially during follow-up period. However, it sid be stressed that this analysis is
based on two studies examining laser acupuncturd, the result may not be

generalized to other conditions.

4.1.3 Temporomandibular joint pain

Results of the three studies reviewed were mixed, @nly one of these reported
outcomes at long-term. At short-term, the effecs waonclusive. No further analysis

was done to compare the effects at different timiatp.

4.2 Increased long term follow-up effects

Findings among the three different diagnoses shawvaxhsistent trend of better pain-
relieving effects during the follow-up period. Pedleffect sizes were doubled during
the follow-up period compared to those at the ehithtervention. This phenomenon
could account for the conflicting results from soofehe negative studies. Without

taking into consideration the possibility of deldyer long-lasting effects, their
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conclusions of lack of effectiveness may be flawBdsults from our analyses
included both short-term and long-term follow upajand separating these data into

similar time points to allow more comparable sulbgranalyses.

4.3 Weaknesses of negative studies

A number of shortcomings were observed in those §tudies [38, 42, 46, 50, 74]
that found no significant benefit of laser acupunet One study [74] was found to
have a mismatch between the calculated individifetieand the authors’ conclusion.
The effect size (expressed in standard mean ditefe for pain favored laser
acupuncture, but Vecchio et al reported no bengtfiis apparent error was also
highlighted by another systematic review [83] whishggested a flaw in their
analysis. In another study on back pain, Glazov @il@agues performedmost hoc
analysis [41] on their data which challenged theults of their original study [46].
They suggested that the randomization failed tcaterecomparable groups and
resulted in an imbalanced baseline characteribét tesponded differently to the
intervention. The PEDro quality rating of the study Katsoulis et al [42] was
exceptionally low (2 out of 10 PEDro score) reprgsg) a major performance bias.
The remaining two studies [38, 50] applied laserpamicture around the neck and
upper trapezius muscles area. The parametersextli@cboth studies were similar to
the other two positive studies [57, 66] targetingck region, but the authors’
conclusions were only based upon results measursidost term. The consequences
of these apparent methodological flaws may be alemastimation of the true effect

of laser acupuncture from these studies.
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4.4 Clinical relevance of laser parameter

Variation in application of the laser acupuncturgeivention could very likely
account for a certain degree of difference in omtes. Such clinical heterogeneity is
an issue to be considered when evaluating the tefé@ess of a therapy. Laser
acupuncture has been suggested to be a dosageddapemodality [16, 21]; these
sources suggest that the energy delivered to tgettpoint by laser acupuncture has
to reach a threshold in order to produce a desfiedt. Thus the dosages taken from
the included studies may explain the observed réiffee in outcomes. Characteristics
of the laser beam and the application site of |lageuld directly affect the actual
energy received by the target point [10, 14]. Whiailed discussion of the potential
mechanisms of laser acupuncture is beyond the saiofhes review, the importance
of accurate selecting and reporting of parameterparamount to understand and

interpret the results of individual studies.

Unfortunately, the quality of reporting of paranmstand dosages varied among the
studies included in this review: five studies neitlstated the power density nor the
irradiated area [40, 58, 59, 64, 75]. This bring®iquestion whether or not an
appropriate dosage was applied. Reporting of them@ameters is essential as
recommended by the WALT guideline [28] so as tedaine the appropriateness of
the dosage. In addition, unclear reporting of patans was more commonly seen

among studies with negative or inconclusive reqdl&ble 2 and 3).
It is challenging to draw meaningful conclusionsh@erning an effective dosage
window from these studies due to the variatiorhmapplication of laser acupuncture,

and the wide dosage range employed. This systematiew covered different
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musculoskeletal conditions and each condition naselrequired a distinct parameter
and dosage regime for clinical effectiveness. Sft@pplication is a key factor in
selection of parameters, given that there may Ispexific acupuncture point for
different diagnosis. In this review, the point gbpication was not limited to
acupuncture points, but also included trigger amadlér point applications, since there
exists a wide range of evidence suggesting overgppith acupuncture points [84-
86]. It seems unwise to exclude those studies usigger points or tender points
even though the existence of these specific pasnssill controversial [85, 87, 88]. A
subgroup analysis based on different applicatide sias performed however no
obvious difference could be seen between groupplidgtion on acupuncture points,

trigger points, and tender points appeared eqeéictive.

4.5 Quality of included studiesin our review

The number and proportion of trials rated as higithmdological quality doubled in
this review, compared to a previous review [17]eOwvo-thirds of the 49 included
RCTs in this review were high quality studies, wlithe previous review had less than
one-third of the studies categorized as high qualibnsidering this growing number
of higher quality studies in this body of literagurthe findings of this systematic

review were expected to be more robust.

There was an apparent relationship between levielmathodological quality and
reported results. Two thirds of high quality (PED1®) studies reported beneficial
effects of laser acupuncture, which is similarte proportion for all included studies.
Lower quality studies appeared to show more cdnflicresults, with equal numbers

of studies reporting benefits (n=9) or no benefi=q). This methodological
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heterogeneity should be considered when assedstngverall pooled effect in the
meta-analysis. However, it should be stressedthigatensitivity analyses, excluding
those studies with high risk of bias in various dams, failed to show any differences

in overall findings that conflicted with the effeatstimated.

4.6 Limitation

The limitations of this review include potentialabi from the heterogeneity and
methodological quality of the included studies. Jé@roblems were anticipated in
designing the methodology of this review, and assailt different subgroup analyses
were initiated to address this limitation. Anotligritation of this review is that some
of the studies have high risk of bias in some efdlomains; however the sensitivity
analyses suggested no major effects upon the setakitly, even though non-English
publications were excluded, the funnel plot assessrdid not detect any potential
publication bias. Although this kind of visual ass@ent is considered prone to error
[89], it is one of the most common methods adopteddetecting publication bias
owing to its simplicity [31]. Given the large nuntb# included studies in this meta-

analysis, using funnel plot could be capable tectgbossible bias.

4.7 Recommendations

Using the GRADE system [90], the strength of reca@andation is not only based on
the quality of the evidence, but also other factotsch should not outweigh the
benefit of the treatment. Using pain and functiooatcomes to assess the clinical

effectiveness of laser acupuncture, most of thiided studies are high quality RCTs
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and accounted for high quality of evidence. Yet tpeality of evidence was
downgraded (-2) due to inconsistency and impregisicthe results for both pain and
functional outcome measures [32]. Owing to the mbssdose response for pain-
relieving effects, and a large effect from funcboutcome, the quality of evidence
was upgraded (+1). As a result, there is a modeyaabty of evidence supporting the
effectiveness of laser acupuncture for the treatragpain and functional outcome in
musculoskeletal disorders. It suggests a modeaatidence that the estimated effect
from meta-analysis is likely to be close to thestaffect. Serious adverse events have
been seldom reported for laser acupuncture givseman-invasive nature; this is in
keeping with reports in all the included studieas&d upon this systematic review,
strong recommendation for laser acupuncture camaee for its effectiveness for

improving musculoskeletal pain and functional outes at 6 to 26 weeks.
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5 Conclusion

Overall, the evidence is sufficiently robust to atetine the effectiveness of laser
acupuncture at long-term for musculoskeletal coolét Trials reporting negative or
inconclusive results, neither provided enough eat@dn nor follow-up to the
participant to a sufficient time point. These sialid not allow complete evaluation
for pain and functional outcomes and their concsi only based upon results
measured at short-term. For these, it highlights #mportance of providing a
sufficient course of treatment to allow laser angiure to work effectively in the

clinical situation.

Although the evidence does not allow us to deteenaim effective dosage window for
laser acupuncture, the possible range of applicsitivas largely adjusted and
designed to fit specific musculoskeletal conditio® foster the development of
clinical guidelines, future research should catgfdefine the study population and
provide rationale for the parameters chosen. Tloslavnot only facilitate pooling of

data for meta-analysis, but also more precise amsalfipr a specific condition or

application site. With the improving quality of dence over time, more robust
recommendations for clinical application of laseuuncture can be anticipated in

the future.
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Appendices

Appendix A — Search strategy

Phase 1 Phase 2 Phase 3

1. acupunc*.mp. 18. exp pain/ 29. exp clinical trial/

2. exp acupuncture/ 19. exp “wounds and injuries”/ 30. clinical trial.mp.

3. acupoint*.mp. 20. disorder.mp. 31. exp research design/
4. exp acupuncture points/ 21. musculoskeletal.mp. 32. research design.mp.
5. exp acupuncture therapy/ 22. injur*.mp. 33. random allocation/
6. trigger.mp. 23. pain.mp. 34. random*.mp.

7. exp trigger points/ 24. exp musculoskeletal diseases/  35. double-blind method/
8. or/1l-7 25. tend*.mp. 36. single-blind method/
9. therap*.mp. 26. backache.mp. 37. blind*.mp.

10. treatment.mp. 27. or/18-26 38. placebo*.mp.

11. or/9,10 28. and/17,27 39. placebos/

12. and/8,11 40. or/29-39

13. exp laser therapy, low-level/ 41. human/

14. laser*.mp.

15. LLLT.mp. 42. and/40,41

16. or/13-15

17. and/12,16 43. and/28,42




Appendix B — Characteristics of

extended table

the

included studie-

First author Year Diagnosis n Interventions Followp Outcome measures Results
FerreiraLA 2013 Temporomandibular 40 Laser Monthly Pain — VAS Both groups showed significant
[33] joint disorder acupuncture until Pain upon palpation fewer symptoms after Rx.
(20) vs. intervention - VAS Laser group showed significant
placebo (20) completed Symptoms evolution faster reduction in pain
intensity comparing with
placebo group.
Kannan P 2012 Myofascial pain 45 Ultrasound End of Pain — VAS All groups showed significant
[34] (15) vs. laser  intervention ~ Tenderness upon improvement after Rx. Laser
(15) vs. palpation group had a significant
ischemic Movement of reduction in pain compared to
compression cervical spine other two groups.
(15)
Lin ML [35] 2012 Low back pain 60 Laser After each Pain — VAS Both groups showed significant
acupuncture session Ryodoraku value less pain after Rx but no
(21) vs. between group differences.
placebo (21) There was a rebound of
Ryodoraku value in laser group
but not in placebo group.
Sattayut S 2012 Temporomandibular 30 Low energy After each PPT There were a greater number of
[36] joint disorder density laser session Maximum mouth patient reported recoveries in

(20) vs. high

energy density

laser (10) vs.

placebo (10)

opening

MPQ

Symptom severity
index — VAS

Jaw kinesiology —

EMG

laser groups compared to
placebo group. Laser groups
showed a higher PPT and larger

EMG amplitude.




First author Year Diagnosis n Interventions Followp Outcome measures Results
SkorupskaE 2012 Lateral epicondylitis 80 LLLT (40) vs. End of Pain — VAS All groups showed a significant
[37] ultrasound (40) intervention;  Grip strength less pain after Rx. Ultrasound
(trigger point 12-month DASH questionnaire group using trigger point
application vs. application showed a more
anatomical site significant improvement in grip
application; 20 strength comparing to other
in each three groups.
subgroup)
LeeJH [38] 2011 Myofascial trigger 24 Laser (12) vs. End of PPT There was a significant higher
point pain placebo (12) intervention PPT after 5 minutes Rx in laser
group but not after 1 minute or
2 minutes RXx.
Rayegani 2011 Myofascial pain 49 Laser (17) vs. 6-week Pain — VAS Laser group showed significant
SM [39] ultrasound (16) PPT less pain and improved NDI
vs. placebo Degree of disability score after Rx comparing to
laser (16) — NDI other two groups.
Emanet SK 2010 Lateral epicondylitis 47 Laser End of Pain — VAS Both groups showed significant
[40] acupuncture intervention; PPT improvement in all outcome
(24) vs. 12-week DASH questionnaire measures after Rx.
placebo (23) after Grip strength Improvement retained in laser
intervention  NHP questionnaire  group at 12-week later.
PRTEE test
Glazov G 2010 Low back pain 100 Laser After each Change in pain — After adjustment for covariates,
[41] acupuncture session; 6- VAS laser group showed significant
(45) vs. week after Disability — ODI less pain at 6-week follow up
placebo (45) intervention;  Patient global compared with placebo group.
6-month assessment
after Depression anxiety
intervention  stress scale
Subjective well-
being — PWI-A
Level of exercise
Medication use
Katsoulis J 2010 Tendomyopathy 11 Laser (7) vs. 3-month Pain — VAS All groups showed a significant
[42] placebo (4) after Pain — verbal scale less pain after Rx.

intervention




First author Year Diagnosis n Interventions Followp Outcome measures Results
0z S[43] 2010 Myofascial pain 40 Laser (20) vs. End of Pain — VAS Both groups showed significant
occlusal splint intervention  PPT improvement in all parameter
(20) Pain upon palpation/ after Rx but no significant
mandibular between two groups.
movement — verbal
scale
Zhao L [44] 2010 Knee osteoarthritis 40 Laser on 2-week; 4- Global improvement Laser group using acupuncture
acupuncture week WOMAC point showed significant better
point (19) vs. Adverse effect improvement in WOMAC
Laser on sham Medication use score after 2-week Rx
point (17) comparing with placebo group.
No significant difference
observed after 4-week.
Carrasco TG 2009  Myofascial pain 60 Laser (30) vs. After 4 Pain — VAS Both groups showed significant
[45] placebo (30) — sessions; less pain after Rx but no
3 parameter after 8 Rx; significant between two groups.
groups;10 in 15-day after
each group intervention;
1-month
after
intervention
Glazov G 2009 Low back pain 100 Laser After each Pain — VAS Both groups showed significant
[46] acupuncture session; 6- Disability — ODI less pain and improvement in
(45) vs. week after Patient global ODI score after Rx but no
placebo (45) intervention; assessment between group differences
6-month Depression anxiety seen.
after stress scale
intervention  Subjective well-
being — PWI-A
Level of exercise
Medication use
Shen X [47] 2009 Knee osteoarthritis 40 Laser 2-week; 4- Global improvement Laser group using acupuncture

acupuncture  week
(20) vs.

placebo (20)

WOMAC

Adverse effect

Medication use

point showed significant better
improvement in WOMAC
score after 2-week Rx

compared with placebo group.




First author Year Diagnosis n Interventions Followp Outcome measures Results

Shirani AM 2009 Myofascial pain 16 Laser After first Change in Pain — Laser group showed significant
[48] acupuncture session; 1-  VAS less pain compared with
(8) vs. placebo week; placebo group.
(8) the day with
complete
pain relief
Shen X [49] 2008 Knee osteoarthritis 48 Laser 2-week; 4- Global improvement Both groups showed significant
acupuncture week WOMAC improvement in all outcome
(24) vs. Adverse effect measures after Rx but no
placebo (24) Medication use significant between two groups.
Dundar U 2007 Myofascial pain 64 Laser 4-week Pain at rest/ Both groups showed significant
[50] acupuncture movement/ night—  improvement in all outcome
(32) vs. VAS measures after Rx but no
placebo (32) Active ROM significant between two groups.

Degree of disability

— NDI
Lam L [51] 2007 Lateral epicondylitis 39 Laser After 5 Pain — VAS Laser group showed a greater
acupuncture sessions; Maximum grip improvement from all outcome
(21) vs. end of strength measures after Rx compared to
placebo (18) intervention; PPT placebo group.
3-month DASH questionnaire
after
intervention
Matsutani 2007 Fibromyalgia 20 Laser (10) vs. End of Pain — VAS Both groups showed significant
LA [52] no laser (10) intervention  PPT improvement in all outcome
Life quality — FIQ measures after Rx but no
SF-36 significant between two groups.
M azzetto 2007 Temporomandibular 48 Laser (24) vs. After 4 Pain upon palpation Laser group showed significant
MO [53] joint disorder placebo (24) sessions; - VAS less pain after Rx comparing
after 8 with placebo group.
sessions;
30-day after

intervention




First author Year Diagnosis n Interventions Followp Outcome measures Results
Yurtkuran 2007 Knee osteoarthritis 55 Laser (27) vs. 2-week; 12-  Pain during Both groups showed significant
M [54] placebo (25) week movement — VAS improvement in all outcome
WOMAC measures after Rx. Laser group
50-foot walking time showed a significant decrease
Knee circumference in knee circumference after 2-
NHP questionnaire  week.
Medial tenderness
score
Aigner N 2006  Whiplash injury 50 Laser After each Cervical ROM No significant difference
[55] acupuncture session; end Subjective observed at any time point
(23) vs. of symptoms between two groups.
placebo (22) intervention;
8-12 months
after injury
Armagan O 2006 Fibromyalgia 32 LLLT (16) vs. End of Global improvement LLLT group showed significant
[56] placebo (16) intervention;  No. of tender point  better in FIQ, global
6-month Life quality — FIQ improvement, total myalgia
after Morning stiffness after Rx and 6-month later. But
intervention  Total myalgia score placebo group only showed
improvement in number of
tender point and morning
stiffness.
Chow RT 2006  Chronic neck pain 90 Laser (45) vs. 7-week; 12-  Change in pain — Laser group showed a greater
[57] placebo (45) week VAS improvement from most of the
NPNQ outcome measures after Rx
MPQ compared to placebo group.
SF-36
NPAD
Self-assessed
improvement
Kiralp Mz 2006 Myofascial pain 43 Laser (23) vs. End of Pain — VAS/ verbal  Both groups showed significant
[58] trigger point intervention;  pain scale improvement in all outcome
injection (20) 6-month PPT measures after Rx but no
after significant between two groups.

intervention




First author Year Diagnosis n Interventions Followp Outcome measures Results
Altan L [59] 2005 Myofascial pain 53 Laser (23) vs. 2-week; 12- Pain — VAS Both groups showed significant
placebo (25) week after Trigger point improvement in all outcome
intervention  tenderness measures after Rx but no
Movement of significant between two groups.
cervical spine
Tam G [60] 2005 Periarthritis of 60 Corticosteroid  3-week; 6- Pain during the day Corticosteroid injection group
shoulder injection (20)  week; 12- - VAS showed better improvement for
vs. LLLT (21)  week; 26- General all outcome measures at week 6
vs. wait-and-  week; 52- improvement compared with the other two
see policy (18) week PPT groups. Beyond week 26,
Shoulder disability  LLLT group showed better
Shoulder ROM result than the other two
Severity of main groups.
complaint
Ceylan Y 2004 Myofascial pain 46 Laser (19) vs. End of Pain upon palpation Laser group showed significant
[61] placebo (20) intervention  — VAS less pain after Rx comparing
Seretonin level with placebo group. Higher
seretonin level was significant
higher in laser group.
Chow RT 2004  Chronic neck pain 20 Laser (10) vs. 7-week; 12-  Pain — VAS Laser group showed a greater
[62] placebo (10) week NPNQ improvement from pain related
MPQ outcome measures after Rx
Self-assessed comparing to placebo group.
improvement No significant difference
observed from the result of SF-
36.
Gur A [63] 2004 Myofascial pain 60 Laser (30) vs. 2-week; 3- Pain at rest/ Laser group showed a greater

placebo (30) week; 12-

week

movement — VAS
Number of trigger
point

NPAD

Back depression
inventory

NHP questionnaire
Self-assessed

improvement

improvement from all outcome
measures after Rx. Only SAIl
and VAS score were significant

comparing to placebo group.




First author

Year Diagnosis

n Interventions Followp

Outcome measures

Results

Ilbuldu E 2004  Trigger point pain 60 Placebo laser End of Pain — VAS Laser group showed significant
[64] (20) vs. dry intervention; PPT improvement in VAS and NHP
needling (20)  6-month Cervical ROM score at end of intervention but
vs. laser (20) Analgesic use not at 6-month.
NHP questionnaire
Al-Shengqiti 2003 Rotator cuff 55 Laser (26) vs. End of Pain — VAS Laser group showed a greater
A [65] tendinitis placebo (29) intervention; PPT improvement from all outcome
3-month ROM measures after Rx comparing to
Shoulder painand  placebo group.
disability index
Hakguder A 2003 Myofascial pain 62 Laser (31) vs. End of Pain — VAS Laser group showed significant
[66] no laser (31) intervention; PPT less pain after Rx comparing
3-week after Thermography with placebo group. Other
intervention outcome measures were not
significant but favorable to
laser group.
Gur A [67] 2002 Fibromyalgia 40 Laser (20) vs. End of Pain — VAS Laser group showed significant
placebo (20) intervention ~ Number of tender less pain after Rx comparing
point with placebo group. Other
Skin fold tenderness outcome measures were not
Sleep disturbance  significant but favorable to
Muscle spasm laser group.
Fatigue
Wong W 2001 Carpal tunnel 12 Laser (12) vs. End of Pain — VAS Laser group showed a greater
[68] syndrome placebo (12) intervention  Nerve conduction improvement from all outcome

test

MPQ

Grip strength
Pinch test
Physical

examination

measures except pinch test after
one stage of Rx comparing to

placebo group.




First author Year Diagnosis n Interventions Followp Outcome measures Results
Chen SM 1997 Myofascial pain 21 Placebo (5) vs.End of Pain — VAS All groups showed a significant
[69] continuous intervention  PPT less pain after Rx. Both laser
laser (7) vs. Cervical ROM groups showed a more
pulsed laser (9) significant improvement in PPT
and ROM compared to placebo
group.
Conti PCR 1997 Temporomandibular 20 Laser (10) vs.  After each Pain — VAS Laser group showed significant
[70] joint disorder placebo (10) session Mandibular function improvement in pain
— active ROM (myogeneous subgroup) and
ROM (arthrogeneous
subgroup) after Rx.
Laaskso EL 1997 Myofascial trigger 41 Red laser (15) Before each Pain — VAS All groups showed a significant
[71] point pain vs. Infrared session; after less pain after Rx. Between
(IR) laser (16) each session group differences were not
vs. placebo significant
(10)
L ogdberg- 1997 Tendinitis & 176 Laser (92)vs. End of Pain — VAS Laser group showed a greater
Ander sson myofascial pain placebo (84) intervention; PPT improvement from all outcome
M [72] 4-week after measures after Rx.
intervention
Papadopoulo 1996 Lateral epicondylitis 29 Laser (14) vs. After 4 Pain — VAS No significant difference
sSES[73] placebo (15) sessions; Marcy wedge pro observed at any time point
after 6 exerciser between two groups.
sessions
Vecchio P 1993 Rotator cuff 35 Laser (19) vs. 2-week; 4- Change in pain at Both groups showed
[74] tendinitis placebo (16) week; 8- rest/ movement/ improvement in all outcome
week night — VAS measures after Rx but not

Scoring of painful
arc

Pain on resisted
abduction
Shoulder ROM

Functional limitation

significant between groups.




First author Year Diagnosis n Interventions Followp Outcome measures Results
Haker E[75] 1991 Lateral epicondylitis 60 Laser (29) vs. End of Pain — NRS No significant difference
placebo (29) intervention;  Physical observed at any time point
3-month; 6-  examination - between groups.
month; 12- Palpation/ resisted
month testing/ passive
stretching
Grip strength
Lifting test
Haker E[76] 1990 Lateral epicondylitis 49 Laser End of Pain — NRS No significant difference
acupuncture intervention;  Grip strength observed at any time point
(23) vs. 3-month; 12- between groups.
placebo (26) month
Ceccherdli F 1989 Myofascial pain 27 Laser (13) vs. End of Pain — VAS Laser group showed significant
[77] placebo (14) intervention; MPQ less pain after Rx and at 3-
3-month month comparing with placebo
after group.
intervention
Snyder - 1989 Myofascial trigger 24 Laser (13) vs. Before each Pain — VAS Laser group showed significant
Mackler L point pain placebo (11) session; after Skin resistance less pain and increase in skin
[78] each session resistance after Rx.
Waylonis 1988 Fibromyalgia/ 55 Placebo vs. 6-week after MPQ No significant difference
GW [79] chronic myofascial laser eachround  Detailed observed at any time point
pain acupuncture of questionnaire — between groups.
intervention; medication use/
60-day; 120- effect on work/
day recreational

performance




First author Year Diagnosis n Interventions Followp Outcome measures Results

Lundeberg T 1987 Lateral epicondylitis 57 Placebo (19) Every two Pain — VAS No significant difference
[80] vs. GaAs laser week; end of Grip strength observed at any time point
(19) vs. HeNe intervention; Pain on wrist between groups.
laser (19) 3-month; 6-  dorsiflexion/ weight/
month load

Patient and medical
assessment of
outcome

Nerve conduction

Snyder- 1986 Musculoskeletal 27 Laser (13) vs. Before each  Skin resistance Laser group showed significant
Mackler L trigger point pain placebo (11) session; after increase in skin resistance after
[81] each session RXx.

Abbreviations: DASH — Disability of the arm, showéd and hand; EMG — Electromyography; FIQ — Fibromygia impact questionnaire; MPQ —
McGill pain questionnaire; NDI — Neck disability idex; NHP — Nottingham health profile; NRS — Numeriating scale; NPAD — Neck Pain

Disability Scale; NPNQ — Northwick Park Neck Painu@stionnaire; ROM — Range of motion; SF-36 — 36+#teShort-form health survey; ODI —
Oswestry disability index; PPT — Pressure pain tbiheld; PRTEE — Patient related tennis elbow evalioat; PWI-A — Personal well-being index

(adult); VAS — Visual Analogue Scale; WOMAC — Westéntario and McMaster Universities Arthritis Inde




Appendix C - Quality assessment using PEDro scaithw

itemized criteria

PEDro criteria*

First author 1) 2 3 4 5 6 7 8 9 10 11 Score
FerreiraLA [33] Y Y Y Y Y Y Y 6
Kannan P [34] Y Y Y Y Y 4
Lin ML [35] Y Y Y Y Y 4
Sattayut S[36] Y Y Y Y Y Y v 6
Skorupska E [37] Y Y Y Y Y Y Y Y Y 8
LeeJH [38] Y Y Y Y Y Y 5
Rayegani SM [39] Y Y Y Y Y Y \% 6
Emanet SK [40] Y Y Y Y Y Y 5
Glazov G [41] Y Y Y Y Y Y Y Y Y Y 9
Katsoulis J [42] Y Y 2
0z S[43] Y Y Y Y Y Y Y Y 7
Zhao L [44] Y Y Y Y Y Y Y 6
Carrasco TG [45] Y Y Y Y Y Y Y 6
Glazov G [46] Y Y Y Y Y Y Y Y Y Y 9
Shen X [47] Y Y Y Y Y Y Y Y 7
Shirani AM [48] Y Y Y Y Y Y Y 6
Shen X [49] Y Y Y Y Y Y 5
Dundar U [50] Y Y Y Y Y Y Y Y Y Y 9
LamL [51] Y Y Y Y Y Y Y Y 7
Matsutani LA [52] Y Y Y Y Y 4
Mazzetto MO [53] Y Y Y Y Y 4
Yurtkuran M [54] Y Y Y Y Y Y Y Y Y 8
Aigner N [55] Y Y Y Y 4
Armagan O [56] Y Y Y Y Y Y Y Y Y 8
Chow RT [57] Y Y Y Y Y Y Y Y Y Y Y 10
Kiralp MZ [58] Y Y Y Y Y Y 5
Altan L [59] Y Y Y Y Y Y Yy oY 7
Tam G [60] Y Y Y Y Y Y Y 6
Ceylan Y [61] Y Y Y Y 3

Chow RT [62] Y Y Y Y Y Y Y Y Y Y Y 10



Gur A [63] Y Y Y Y Y Y Y Y Y 8
Ilbuldu E [64] Y Y Y Y Y Y Y Y Y 8
Al-Shengiti A [65] Y Y Y Y Y Y Y Y Y 8
Hakguder A[66] Y Y Y Y Y Y v 6
Gur A [67] Y Y Y Y Y Y Y 6
Wong W [68] Y Y Y Y Y Y 5
Chen SM [69] Y Y \4 2
Conti PCR [70] Y Y Y Y Y Y Y Y 7
Laaskso EL [71] Y Y Y Y Y 5
L ogdberg-Andersson M [72] Y Y Y Y Y Y 5
Papadopoulos ES [73] Y Y Y Y Y Y Y 6
Vecchio P [74] Y Y Y Y Y Y Y Y Y Y 9
Haker E [75] Y Y Y Y Y Y 5
Haker E [76] Y Y Y Y Y Y Y Y 7
Ceccherdli F [77] Y Y Y Y Y Y Y Y Y 8
Snyder-Mackler L [78] Y Y Y Y Y Y 6
Waylonis GW [79] Y Y Y Y Y 4
Lundeberg T [80] Y Y Y Y Y Y 5
Snyder-Mackler L [81] Y Y Y Y Y Y 5
*PEDro criteria: 4 Baseline comparability 8  Adecuidllow-up

Q) Eligibility criteria Blind subjects 9 Intertn-to-treat analysis

2 Random allocation 6 Blind therapists 10 Betwermug comparisons

3 Concealed allocation 7 Blind assessors 11 Rsiithates and variability

Y — Criteria met; (1) — Eligibility criteria itemaks not contribute to total score




Appendix D — Forest plots of outcome measures

1. Effects on pain scores

1.1 Laser acupuncture vs placebo

Study or Subgroup Laser Placebo SMD SMD
Mean SD Total Mean SD Total Weight 1V, Random, 95%CI 1V, Random, 95% CI

1.1.1 Measured at the end of intervention
Ferreira 2013 0.05 0.22 20 2.75 2.71 20 3.2% -1.38[-2.07,-0.68] -
Lin 2012 3.11 1.54 21 3.2 1.84 21 3.4% -0.05 [-0.66, 0.55] T
Sattayut 2012 (1) 45 2.58 10 5.0 3.38 5 2.5% -0.17 [-1.24,0.91] -
Sattayut 2012 (2) 6.1 2.29 10 5.0 3.38 5 2.5% 0.39 [-0.70, 1.47] -
Emanet 2010 1.13 0.94 23 0.83 0.88 24 3.5% 0.32 [-0.25, 0.90] T
Glazov 2009 3.55 2.437 43 345 2.4669 44 3.7% 0.04 [-0.38, 0.46] 1T
Carrasco 2009 (3) 6.73 1.65 10 6.75 1.49 10 2.9% -0.01 [-0.89, 0.86] |
Carrasco 2009 (4) 7.04 1.72 10 5.97 1.6 10 2.8% 0.62 [-0.29,1.52] T
Carrasco 2009 (5) 6.4 2.32 10 6.8 1.74 10 2.9% -0.19 [-1.07, 0.69] -
Dundar 2007 3.2 2.5 32 3.2 2.3 32 3.6% 0.00 [-0.49, 0.49] T
Matsutani 2007 4.7 29 10 4.6 2.0 10 2.9% 0.04 [-0.84, 0.92] T
Lam 2007 3.05 1.77 21 539 212 18 3.3% -1.18[-1.87,-0.49] -
Altan 2005 4.13 0.58 23 3.92 0.42 25 3.5% 0.41 [-0.16, 0.98] ™
IIbuldu 2004 2.05 143 20 3.65 2.03 20 3.3% -0.89 [-1.55,-0.24] -
Ceylan 2004 34.54 23.5 19 54.96 25.89 20 3.3% -0.81[-1.46,-0.15] -
Gur 2004 3.11 2.29 28 5.79 3.12 26 3.5% -0.97 [-1.54,-0.40] -
Gur 2002 1.27 0.76 20 2.44 0.98 20 3.3% -1.31[-2.00,-0.62] -
Chen 1997 (6) 1.94 1.87 9 3.25 1.32 3 2.0% -0.68 [-2.03,0.67] I
Chen 1997 (7) 0.83 1.29 7 3.25 1.32 2 1.4% -1.66 [-3.54, 0.21]
Ceccherelli 1989 9.46 13.17 13 37.42 16.58 14 2.8% -1.80 [-2.72,-0.89] -
Subtotal (95% CI) 359 339 60.3% -0.43 [-0.74,-0.12] ]
Heterogeneity: Tau? = 0.33; Chi? = 68.26, df = 19 (P < 0.00001); 12 = 72%
Test for overall effect: Z = 2.71 (P = 0.007)
1.1.2 Measured during the follow-up period (6 to 26 weeks)
Rayegani 2011 20.5 4.1231 17 40.7 4.0 16 1.9% -4.85[-6.27,-3.43] -
Katsoulis 2010 3.25 2.248 7 2.65 0.7362 4 2.2% 0.29 [-0.95, 1.53] b
Emanet 2010 0.29 0.47 23 0.57 0.79 24 3.5% -0.42 [-1.00, 0.16] -7
Carrasco 2009 (8) 5.67 2.99 10 5.4 3.06 10 2.9% 0.09 [-0.79, 0.96] 1T
Carrasco 2009 (9) 691 2.24 10 4.63 2.1 10 2.7% 1.01 [0.06, 1.95] ——
Glazov 2009 3.95 2.437 43 4.1 2.6313 44 3.7% -0.06 [-0.48, 0.36] T
Carrasco 2009 (10) 7.14 2.68 10 6.75 245 10 2.9% 0.15 [-0.73,1.02] T
Yurtkuran 2007 558 2.36 27 4.81 3.49 25 3.5% 0.26 [-0.29, 0.80] T
Lam 2007 1.48 1.36 21 4.28 211 18 32% -1.57 [-2.30,-0.84] i
Altan 2005 3.17 0.58 23 3.8 0.51 25 3.4% -1.14 [-1.75,-0.52] —_
Gur 2004 4.18 2.65 28 6.29 3.52 26 3.5% -0.67 [-1.22,-0.12] -
Ilbuldu 2004 212 1.9 20 2.89 2.63 20 3.4% -0.33[-0.95, 0.30] -
Ceccherelli 1989 8.46 10.76 13 35.57 18.28 14 2.8% -1.74 [-2.64,-0.83] i
Subtotal (95% CI) 252 246 39.7% -0.61[-1.12,-0.10] *
Heterogeneity: Tau? = 0.72; Chi? = 82.70, df = 12 (P < 0.00001); I? = 85%
Test for overall effect: Z = 2.33 (P = 0.02)
Total (95% CI) 611 585 100.0%  -0.49 [-0.76,-0.22] [}
Heterogeneity: Tau? = 0.46; Chi? = 151.41, df = 32 (P < 0.00001); 12 = 79% I4 12 b il é

Test for overall effect: Z = 3.57 (P = 0.0004)
Test for subgroup differences: Chi? = 0.36,df=1 (P = 0.55),1* = 0%

(1) High energy laser; placebo group data divided; (2) Low energy laser; placebo group data divided;

(3) Laser dose: 105]/cm?; (4) Laser dose: 25]/cm?; (5) Laser dose: 60]J/cm?; (6) Pulsed laser; placebo group data divided;
(7) Continuous laser; placebo group data divided; (8) Laser dose: 60J/cm?; (9) Laser dose: 25]/cm?; (10) Laser dose:

105J/cm?

Favors laser

Favors control



1.2 Laser acupuncture vs other control interveistion

Study or Subgroup Laser Placebo A SMD SMD
Mean SD Total Mean SD Total Weight 1V, Random, 95%CI 1V, Random, 95% CI

1.2.1 Measured at the end of intervention
Kannan 2012 2.66 1.23 15 2.18 0.7058 30 20.5% 0.52[-0.11, 1.15] ——
Kiralp 2006 2.18 1.63 23 2.77 1.57 20 20.7% -0.36 [-0.97, 0.24] —=—
IIbuldu 2004 2.05 1.43 20 3.71 2.33 20 20.4% -0.84 [-1.49,-0.19] —
Subtotal (95% CI) 58 70 61.6% -0.23[-1.00, 0.54] s
Heterogeneity: Tau? = 0.36; Chi® = 9.00, df = 2 (P = 0.01); I* = 78%
Test for overall effect: Z = 0.58 (P = 0.56)
1.2.1 Measured during the follow-up period (6 to 26 weeks)
Rayegani 2011 20.5 41231 17 30.7 3.2 16 17.8% -2.69 [-3.66,-1.71] _—
IIbuldu 2004 2.12 1.9 20 2.59 2.18 20 20.6% -0.23 [-0.85, 0.40] —
Subtotal (95% CI) 37 36 38.4% -1.43[-3.84,0.98] e
Heterogeneity: Tau? = 2.85; Chi? = 17.49,df = 1 (P < 0.0001); I? = 94%
Test for overall effect: Z = 1.16 (P = 0.25)
Total (95% CI) 95 106 100.0%  -0.66[-1.51,0.18] -
Heterogeneity: Tau® = 0.81; Chi? = 31.42, df = 4 (P < 0.00001); I> = 87% H £ i 4

Test for overall effect: Z = 1.54 (P = 0.12)
Test for subgroup differences: Chi? = 0.86, df = 1 (P = 0.35), 1= 0%

Favors laser

Favors control



2. Effects on changein pain scores

2.1 Laser acupuncture vs placebo

Study or Laser Placebo SMD SMD
Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95%ClI 1V, Random, 95% CI
2.1.1 Measured at the end of intervention
Zhao 2010 -49.21 34.19 19 -11.99 47.78 17 6.0% 88-p1.57, -0.20] E—
Emanet 2010 -54.0 36.0 23 -65.0 35.0 24 6.6% p®BRa7, 0.88] T
Shirani 2009 -5.375 2.6152 8 -1.25 1.2817 8 3.7% 1.89[-3.13, -0.66]
Shen 2009 -49.0 34.0 19 -13.0 62.0 16 6.0% -0T21, -0.03] —
Dundar 2007 -24.0 20.0 32 -16.0 18.0 32 7.0% -p@21, 0.08] —
Yurtkuran 2007 -18.0 31.0 27 -25.0 35.0 25 6.8% 21(-0.34, 0.75] ™
Ceylan 2004 -27.41 14.41 19 -11.44 13.03 20 6.1% .14-[:1.82, -0.46] —
Vecchio 1993 -3.9 3.0512 19 -2.2 4.0 16 6.1% -0-425, 0.20] -
Subtotal (95% CI) 166 158 48.4% -0.53[-0.95, -0.10] L 4

Heterogeneity: Tau? = 0.25; Chi2 = 23.43, df = %=(P.001); 12 = 70%
Test for overall effect: Z = 2.44 (P = 0.01)

2.1.2 Measured during the follow-up period (6 to 26 weeks)

Emanet 2010 -87.0 22.0 23 -76.0 28.0 24 6.6% -Pua1, 0.15] T

Glazov 2010 (1) -35.2 45.2463 43 -12.4 45.7694 44 .3%7 -0.50 [-0.92, -0.07] -

Glazov 2010 (2) -35.0 46.5578 43 -14.8 47.0961 44 3%7 -0.43[-0.85, -0.00] 7

Yurtkuran 2007 -14.0 37.0 27 -30.0 47.0 25 6.7% 37@-0.17, 0.92] T

Chow 2006 -2.7 1.9971 45 0.3 1.9971 45 7.1% -E496, -1.02] I

Chow 2004 -65.9 34.8483 10 -29.82 33.1723 10 4.8% -1.02[-1.96, -0.07] -

Lundeberg 1987 (3) -2.6 0.2 19 -2.2 0.2 19 5.6% 961-2.75, -1.17] I

Lundeberg 1987 (4) -2.4 0.2 19 -2.2 0.2 19 6.1% 98(-1.66, -0.30] -

Subtotal (95% CI) 229 230 51.6% -0.77[-1.25,-0.29] *>

Heterogeneity: Tau? = 0.38; Chiz = 39.72, df = %(P.00001); I2 = 82%

Test for overall effect: Z = 3.16 (P = 0.002)

Total (95% CI) 395 388 100.0% -0.65[-0.97, -0.34] *

Heterogeneity: Tau? = 0.31; Chiz = 66.29, df = B5<(0.00001); I2 = 77% ra— 3 ry
Test for overall effect: Z = 4.04 (P < 0.0001)

Test for subgroup differences: Chi2 = 0.55, df (P1= 0.46), 12 = 0%

(1) Pain at baseline imputed for missing valuetipms analysis; (2) Pain at last assessment impfotethissing value; posthoc  Favors laser Favors control

analysis
(3) Ga-As laser; (4) He-Ne laser



3. Effects on pressure pain threshold

3.1 Laser acupuncture vs placebo

Laser Placebo SMD SMD

Study or Subgroup Mean D Total Mean D Total Weight Ivé:‘;'nglom, 1V, Random, 95% CI
3.1.1Measured at the end of intervention
Sattayut 2012 93.9 30.387 20 61.1 2757 10 8.5% 08 [D.27, 1.90] _—
Lee 2011 214 0.64 12 1.7 0.66 12 8.3% 0.65 [-0L14B] —_—
Lam 2007 2.59 0.99 21 1.49 0.87 18 10.6% 1.157[@483] —_—
Altan 2005 80.26 2.54 23 77.69 2.69 25 12.2% (06, 1.57] —_—
Ilbuldu 2004 3.99 1.22 20 2.45 0.62 20 10.0% 1684, 2.28] —_—
Chen 1997 (1) 2.53 0.4 7 2.4 0.82 2 3.0% 0.24 $11382] —_—
Chen 1997 (2) 2.74 0.99 9 2.4 0.82 3 4.1% 0.399,01.64] -t
Subtotal (95% CI) 112 920 56.6% 1.02[0.72, 1.33] &>

Heterogeneity: Tau? = 0.00; Chi2 = 5.13, df = 65(P.53); 12 = 0%
Test for overall effect: Z = 6.58 (P < 0.00001)

3.1.2 Measured during the follow-up period (6 to 26 weeks)

Rayegani 2011 41.0 32.9848 17 24.4 16.0 16 10.3% 62 [20.08, 1.32] _—
Lam 2007 3.8 1.26 21 1.87 091 18 9.5% 1.70 [@9%4] e

Altan 2005 81.97 3.03 23 78.47 288 25 11.9% 10155 1.78] _
Ilbuldu 2004 2.26 0.52 20 2.13 058 20 11.8% 0-23p, 0.85] ——
Subtotal (95% Cl) 81 79 434%  0.91[0.30, 1.53] o

Heterogeneity: Tau? = 0.28; Chi2 = 10.18, df = 3+(.02); 12 = 71%
Test for overall effect: Z = 2.91 (P = 0.004)

Total (95% Cl) 193 169 100.0%  0.95[0.66, 1.24] L 4

Heterogeneity: Tau? = 0.08; Chi2 = 15.68, df = P0=(0.11); 12 = 36% + + + +

Test for overall effect: Z = 6.47 (P < 0.00001) 2 1 0 -1 -2

Test for subgroup differences: Chi2 = 0.10, df ¢P1= 0.76), 12 = 0% Favors laser Favors control

(1) Continuous laser; placebo group data dividgjiPulsed laser; placebo group data divided

3.2 Laser acupuncture vs other control interventions

Study or Subgroup Laser Plagho . .SMD _SMD
Mean SD Total Mean SD Total Weight 1V, Fixed, 95%ClI 1V, Fixed, 95% CI

3.2.1Measured at theend of intervention

0z 2010 28.8917 7.0851 20 28.5467 6.5037 20 21.1%0.05 [-0.57, 0.67] —_—

Kiralp 2006 2.766 4.34 23 2414 4.18 20 22.5% 0-0%52, 0.68] —

llbuldu 2004 3.99 1.22 20 251 1.57 20 18.4% 1m37, 1.70] _—

Subtotal (95% CI) 63 60 62.0% 0.35[-0.01, 0.71] L

Heterogeneity: Chiz2 = 5.72, df = 2 (P = 0.06); B5%
Test for overall effect: Z = 1.91 (P = 0.06)

3.2.2 Measured during the follow-up period (6 to 26 weeks)

Rayegani 2011 41.0 32.9848 17 29.0 22.8 16 17.0% 41 [e0.28, 1.10] -

llbuldu 2004 2.26 0.52 20 2.24 0.73 20 21.1% (-0359, 0.65] I

Subtotal (95% CI) 37 36 38.0% 0.20[-0.26, 0.66] -
Heterogeneity: Chiz2 = 0.64, df = 1 (P = 0.42); B%

Test for overall effect: Z = 0.85 (P = 0.39)

Total (95% Cl) 100 96 100.0%  0.29[0.01, 0.58] Py
Heterogeneity: Chi2 = 6.63, df =4 (P = 0.16); B6% ) ) ) ,
Test for overall effect: Z =2.03 (P = 0.04) 2 1 0 -1 -2

Test for subgroup differences: Chi2 = 0.26, df P1= 0.61), 12 = 0% Favors laser Favors control



4. Effects on functional scores

4.1 Hand grip
Study or Subgroup Laser Placebo Mean Difference Mean Difference
Mean SD Total Mean SD Total Weight 1V, Fixed, 95%ClI 1V, Fixed, 95% CI

4.1.1 Measured at theend of intervention

Emanet 2010 22.58 11.6 23 20.45 7.68 24 25.4% [231%2, 7.78] —_—

Lam 2007 25.29 8.26 21 19.56 9.75 18 24.7% 5.7BL[01.45] —_—

Subtotal (95% CI) 44 42 50.1% 3.91[-0.11, 7.93] -

Heterogeneity: Chiz = 0.77, df = 1 (P = 0.38); B%

Test for overall effect: Z = 1.90 (P = 0.06)

4.1.2 Measured during the follow-up period (6 to 26 weeks)

Emanet 2010 25.63 10.91 23 2291 8.1 24 26.6% [2729, 8.23] RS S

Lam 2007 29.57 8.96 21 21.61 9.7 18 23.3% 7.965[216.86] JE

Subtotal (95% CI) 44 42 49.9% 5.16[1.14, 9.19] .

Heterogeneity: Chi2 = 1.62, df = 1 (P = 0.20); 8%

Test for overall effect: Z = 2.51 (P = 0.01)

Total (95% Cl) 88 84 100.0%  4.53[1.69, 7.39] -

Heterogeneity: Chi2 = 2.58, df = 3 (P = 0.46); B% . . . .

Test for overall effect: Z = 3.12 (P = 0.002) 10 5 0 -5 -10

Test for subgroup differences: Chiz = 0.19, df (P 0.66), 12 = 0% Favors laser Favors control

4.2 Scale expressed in raw score

Laser Placebo SMD SMD

Study or Subgroup Mean D Total Mean D Total Weight Ivélzsfglom, 1V, Random, 95% CI
4.2.1 Measured at theend of intervention
Emanet 2010 DASH 30.16 16.4 23 37.96 11.27 24 4.9% -0.55[-1.13, 0.04] —_—
Emanet 2010 NHP 113.03  92.63 23 167.4 92.63 24 4.9% -0.58[-1.16, 0.01] —
Emanet 2010 PRTEE 42.53 16.66 23 49.89 11.27 24 4.9% -0.51[-1.09, 0.07] —_—
Glazov 2009 ODI 25.0 11.8652 38 22.3 12.1945 40 5.8% 0.22 [-0.22, 0.67] s
Lam 2007 DASH 23.41 15.05 21 37.26  20.45 18 4.4% -0.76 [-1.42, -0.11]
Matsutani 2007 FIQ 5.6 15 10 4.1 2.4 10 3.2% 0.72[-0.19, 1.63] —
Dundar 2007 NDI 18.8 10.9 32 23.7 12.9 32 5.4% -0.41[-0.90, 0.09] —_—
Yurtkuran 2007 NHP 7.26 5.58 27 6.31 5.76 25 5.1% 0.17 [-0.38, 0.71] —_—t
Matsutani 2007 SF-36 59.3 17.9 10 64.7 189 10 3.3% -0.28[-1.16, 0.60] —_—
Armagan 2006 FIQ 58.5 10.3 16 63.63 9.59 16 4.2% -0.50 [-1.21, 0.20] E—
Gur 2004 NHP 41.48 26.19 30 69.61 27.92 30 5.1% -1.03 [-1.57, -0.49] _—
Subtotal (95% CI) 253 253 51.1% -0.34[-0.63, -0.06] <
Heterogeneity: Tau? = 0.13; Chi2 = 24.13, df = B0=(0.007); 12 = 59%
Test for overall effect: Z = 2.37 (P = 0.02)
4.2.2Measured during the follow-up period (6 to 26 weeks)
Rayegani 2011 NDI (1) 13.0 16.4924 17 37.8 36.0 16 4.1% -0.87[-1.59, -0.15] _
Rayegani 2011 NDI (2) 13.0 16.4924 17 27.6 24.0 16 4.2% -0.70 [-1.40, 0.01] _
Emanet 2010 DASH 18.09 12.74 23 30.5 12.94 24 4.7% -0.95 [-1.56, -0.34]
Emanet 2010 PRTEE 26.84 14.06 23 40.77 13.42 24 4.7% -1.00 [-1.61, -0.39]
Emanet 2010 NHP 76.55 81.17 23 127.0 105.13 24 4.9% -0.53[-1.11, 0.06]
Glazov 2009 PWI-A 64.2 18.1355 40 71.1 17.9705 42 5.8% -0.38[-0.82, 0.06] —_—
Glazov 2009 ODI 27.1 12.1695 38 22.4 12.1945 40 5.8% 0.38 [-0.07, 0.83] R
Yurtkuran 2007 NHP 7.58 5.41 27 6.44 6.27 25 5.1% 0.19 [-0.35, 0.74] —_—
Lam 2007 DASH 15.79 11.59 21 31.58 17.98 18 4.3% -1.04 [-1.72, -0.37]
Gur 2004 NHP 56.41 29.18 30 72.48 24.66 30 5.3% -0.59 [-1.10, -0.07] _
Subtotal (95% CI) 259 48.9% -0.51[-0.84,-0.19] L
Heterogeneity: Tau? = 0.19; Chi2 = 29.42, df = 3(B.0006); 12 = 69%
Test for overall effect: Z = 3.09 (P = 0.002)
Total (95% CI) 512 512 100.0%  -0.42[-0.63,-0.21] <&
Heterogeneity: Tau? = 0.15; Chi? = 54.15, df = R0<(0.0001); I2 = 63% L —1 5 i 7

Test for overall effect: Z = 3.94 (P < 0.0001)
Test for subgroup differences: Chi2 = 0.61, df P 0.43), I12= 0%
(1) vs placebo; (2) vs ultrasound

Favors laser Favors control



4.3 Scale expressed in change in score

Laser Placebo SMD SMD
Study or Subgroup Mean D Total Mean D Total Weight Iv,glgggg:)m, 1V, Random, 95% CI
4.3.1 Measured at the end of intervention
Zhao 2010 WOMAC 26.16 11.73 19 13.93 49.27 17 8.2% 0.34 [-0.32, 1.00] e
Shen 2009 WOMAC 25.0 32.0 19 4.0 65.0 16 8.0% 0.41[-0.26, 1.09] T
Yurtkuran 2007 WOMAC 5.0 24.0 27 13.0 11.0 25 9.7% -0.42[-0.97, 0.13] —
Subtotal (95% Cl) 58 26.0% 0.08[-0.47, 0.63] -
Heterogeneity: Tau? = 0.13; Chi2 = 4.63, df = 2<(B.10); 12 = 57%
Test for overall effect: Z = 0.30 (P =0.76)
4.3.2 Measured during the follow-up period (6 to 26 weeks)
Yurtkuran 2007 WOMAC 8.0 19.0 27 2.0 23.0 25 9.8% .280-0.27, 0.83] -
Chow 2006 SF-36 MCS 2.4 8.987 45 5.4 10.9841 45 11.9% -0.30[-0.71, 0.12] T
Chow 2006 NPQ 35 5.3256 45 0.6 3.9942 45 11.8% 0.61[0.19, 1.03] T
Chow 2006 NPAD 15.2 17.3083 45 3.1 14.9784 45 11.7% 0.7410.31,1.17] —
Chow 2006 SF-36 PCS 3.2 8.6542 45 1.3 8.6542 45 11.9% 0.22[-0.20, 0.63] T
Chow 2004 NPQ 0.12 0.1138 10 0.0070 0.0791 10 5.2% 1.10 [0.15, 2.06]
Chow 2004 SF-36 PCS 4.0 8.2219 10 1.71 3.7947 10 5.8% 0.34 [-0.54, 1.23] - 1
Chow 2004 SF-36 MCS 1.71 3.7947 10 0.0 6.0083 10 5.8% 0.33[-0.56, 1.21] -
Subtotal (95% Cl) 237 235 74.0% 0.37[0.07, 0.67] >
Heterogeneity: Tau? = 0.10; Chi2 = 16.80, df = =(B.02); 12 = 58%
Test for overall effect: Z = 2.39 (P = 0.02)
Total (95% Cl) 293 100.0% 0.29[0.03, 0.56] ) ) <+ ) )
Heterogeneity: Tau? = 0.11; Chi2 = 23.51, df = 0=(0.009); 12 = 57%
Test for overall effect: Z = 2.19 (P = 0.03) 2 1 0 -1 -2

Test for subgroup differences: Chi2 = 0.79, df P 0.37), I12= 0%

Favors laser

Favors control



Appendix E — Forest plots of subgroup analysis afferent

application site of laser acupuncture

1. Pain measured at the end of intervention

Laser Placebo SMD SMD
Study or Subgroup Mean D Total Mean D Total Weight Iv,gl;;:g?)m, 1V, Random, 95% CI
1.1 Acupuncture point
Ferreira 2013 0.05 0.22 20 2.75 271 20 4.4% 387, -0.68] -
Lin 2012 3.11 1.54 21 3.2 1.84 21 4.7% -0.05 [-P@B65] -1
Glazov 2009 3.55 2.437 43 3.45 2.4669 44 5.3% pPm®A38, 0.46] .
Ceccherelli 1989 9.46 13.17 13 37.42 16.58 14 3.7% -1.80[-2.72,-0.89]
Subtotal (95% Cl) o7 99 181%  -0.74[-159, 0.11] -
Heterogeneity: Tau? = 0.64; Chi2 = 22.01, df = 3(P.0001); 12 = 86%
Test for overall effect: Z = 1.70 (P = 0.09)
1.2 Trigger point
Carrasco 2009 (1) 6.4 2.32 10 6.8 1.74 10 3.8% 9-p107, 0.69] |
Carrasco 2009 (2) 6.73 1.65 10 6.75 1.49 10 3.8% .01-p0.89, 0.86] 1
Carrasco 2009 (3) 7.04 1.72 10 5.97 1.6 10 3.7% 0.62 [-0.29, 1.52] ]
Dundar 2007 3.2 25 32 3.2 23 32 5.1% 0.00 [-0.49, 0.49] T
Kiralp 2006 2.18 1.63 23 2.77 1.57 20 4.7% -0.36 [-0.97, 0.24] T
Altan 2005 4.13 0.58 23 3.92 0.42 25 4.8% 0.41 [-0.16, 0.98] T
Gur 2004 3.11 2.29 28 5.79 3.12 26 4.9% -0.97 [-1.54, -0.40]
Ceylan 2004 3454 235 19 5496  25.89 20 4.5% -0.81[-1.46, -0.15]
Ilbuldu 2004 (4) 2.05 1.43 20 3.65 2.03 20 4.5% -0.89 [-1.55, -0.24]
Ilbuldu 2004 (5) 2.05 1.43 20 3.71 2.33 20 4.6% -0.84 [-1.49, -0.19]
Hakguder 2003 341 2.0 31 5.77 2.0 31 4.9% -1.17 [-1.71, -0.62] |
Chen 1997 (6) 1.94 1.87 9 3.25 1.32 3 2.5% -0.68 [-2.03, 0.67] |
Chen 1997 (7) 0.83 1.29 7 3.25 1.32 2 1.6% -1.66 [-3.54, 0.21] *
Subtotal (95% CI) 242 229 53.5% -0.46 [-0.80, -0.12]
Heterogeneity: Tau? = 0.23; Chi2 = 34.64, df = 2=(0.0005); 12 = 65%
Test for overall effect: Z = 2.67 (P = 0.008)
1.3 Tender point _ |
Sattayut 2012 (8) 6.1 2.29 10 5.0 3.38 5 3.2% 0.39 [-0.70, 1.47] |
Sattayut 2012 (9) 45 2.58 10 5.0 3.38 5 3.2% -0.17 [-1.24, 0.91] |
Kannan 2012 2.66 1.23 15 2.18 0.7058 30 4.6% 0.52[-0.11, 1.15] o
Emanet 2010 1.13 0.94 23 0.83 0.88 24 4.8% 0.32 [-0.25, 0.90]
Lam 2007 3.05 1.77 21 5.39 212 18 4.4% -1.18[-1.87, -0.49] _
Matsutani 2007 4.7 2.9 10 4.6 2.0 10 3.8% 0.04 [-0.84, 0.92] -
Gur 2002 1.27 0.76 20 2.44 0.98 20 4.4% -1.31[-2.00, -0.62] -
Subtotal (95% CI) 112 28.4% -0.21[-0.83, 0.40]
Heterogeneity: Tau? = 0.52; Chi2 = 27.33, df = 65(.0001); 12 = 78%
Test for overall effect: Z = 0.68 (P = 0.49)
Total (95% CI) 448 100.0%  -0.43[-0.71,-0.16] } * } ]
Heterogeneity: Tau? = 0.33; Chi2 = 86.13, df = P3<(0.00001); 12 = 73% -2 0 2 4

Test for overall effect: Z = 3.07 (P = 0.002)

Test for subgroup differences: Chi2 = 1.00, df ¢P2= 0.61), 12 = 0%
(1) Laser dose: 60J/ém(2) Laser dose: 105J/én(3) Laser dose: 25J/ém(4) vs placebo; (5) vs dry needling;
(6) Pulsed laser; placebo group data divided; @hti@uous laser; placebo group data divided;
(8) Low energy laser; placebo group data divid&ylHigh energy laser; placebo group data divided

Favors laser

Favors control



2. Pain measured during the follow-up period (6 to 26 weeks)

Laser Placebo SMD SMD
Study or Subgroup Mean D Total Mean D Total Weight IVbI;;onglom, 1V, Random, 95% CI
2.1 Acupuncture point
Katsoulis 2010 3.25 2.248 7 2.65 0.7362 4 5.4% 9 @95, 1.53] —
Glazov 2009 3.95 2.437 43 4.1 2.6313 44 7.6% -pmas, 0.36] -+
Yurtkuran 2007 5.58 2.36 27 4.81 3.49 25 7.4% 02@9, 0.80] T
Ceccherelli 1989 8.46 10.76 13 35.57 18.28 14 6.4% -1.74[-2.64,-0.83] —_—
Subtotal (95% CI) 90 87 26.7% -0.29[-1.05, 0.47] <
Heterogeneity: Tau? = 0.45; Chi2 = 14.55, df = 3=(.002); 12 = 79%
Test for overall effect: Z = 0.74 (P = 0.46)
2.2 Trigger point
Rayegani 2011 (1) 205 41231 17 307 3.2 16 6.2% -2.69 [-3.66, -1.71] _
Rayegani 2011 (2) 205 41231 17 40.7 4.0 16 4.9% 4.85{-6.27, -3.43] _
Carrasco 2009 (3) 7.14 2.68 10 6.75 2.45 10 6.5% 0.15[-0.73, 1.02] b
Carrasco 2009 (4) 6.91 2.24 10 4.63 2.1 10 6.3% 1.01 [0.06, 1.95] —
Carrasco 2009 (5) 5.67 2.99 10 5.4 3.06 10 6.5% 0.09 [-0.79, 0.96] 1
Altan 2005 3.17 0.58 23 3.8 0.51 25 7.2% -1.14[-1.75, -0.52] —_
Gur 2004 4.18 2.65 28 6.29 3.52 26 7.4% -0.67 [-1.22,-0.12] —
Ibuldu 2004 (6) 2.12 1.9 20 2.59 2.18 20 7.2% -0.23[-0.85, 0.40] —
Ilbuldu 2004 (7) 2.12 1.9 20 2.89 2.63 20 7.2% -0.33 [-0.95, 0.30] —T
Subtotal (95% ClI) 153 59.1% -0.87[-1.64,-0.10] <>
Heterogeneity: Tau? = 1.21; Chi2 = 73.34, df = 8(P.00001); 12 = 89%
Test for overall effect: Z = 2.21 (P = 0.03)
2.3 Tender point
Emanet 2010 0.29 0.47 23 0.57 0.79 24 7.3% -0.42 [-1.00, 0.16] —
Lam 2007 1.48 1.36 21 4.28 2.11 18 6.9% -1.57 [-2.30, -0.84] —
Subtotal (95% Cl) 44 42 14.2% -0.97[-2.10, 0.15] -
Heterogeneity: Tau? = 0.55; Chi2 = 5.87, df = 1=(B.02); 12 = 83%
Test for overall effect: Z = 1.70 (P = 0.09)
Total (95% Cl) 289 282 100.0%  -0.71[-1.21,-0.22] L
Heterogeneity: Tau? = 0.80; Chiz = 103.25, df (R4 0.00001); I = 86% /R S S R |

Test for overall effect: Z = 2.82 (P = 0.005)
Test for subgroup differences: Chi2 = 1.49, df 2= 0.47), I12= 0%

(1) vs ultrasound; (2) vs placebo; (3) Laser dag&J/crA; (4) Laser dose: 25J/én(5) Laser dose: 60J/ém

(6) vs dry needling; (7) vs placebo

Favors laser

Favors control





