Appendices

Appendix A – Search strategy

	Phase 1
	Phase 2
	Phase 3

	1. acupunc*.mp.

2. exp acupuncture/

3. acupoint*.mp.

4. exp acupuncture points/

5. exp acupuncture therapy/

6. trigger.mp.

7. exp trigger points/

8. or/1-7

9. therap*.mp.

10. treatment.mp.

11. or/9,10

12. and/8,11

13. exp laser therapy, low-level/

14. laser*.mp.

15. LLLT.mp.

16. or/13-15

17. and/12,16
	18. exp pain/

19. exp “wounds and injuries”/

20. disorder.mp.

21. musculoskeletal.mp.

22. injur*.mp.

23. pain.mp.

24. exp musculoskeletal diseases/

25. tend*.mp.

26. backache.mp.

27. or/18-26

28. and/17,27
	29. exp clinical trial/

30. clinical trial.mp.

31. exp research design/
32. research design.mp.
33. random allocation/

34. random*.mp.
35. double-blind method/
36. single-blind method/
37. blind*.mp.
38. placebo*.mp.
39. placebos/
40. or/29-39
41. human/

42. and/40,41
43. and/28,42


Appendix B – Characteristics of the included studies –extended table

	First author
	Year
	Diagnosis
	n
	Interventions
	Follow-up 
	Outcome measures
	Results

	Ferreira LA [33]
	2013
	Temporomandibular joint disorder
	40
	Laser acupuncture (20) vs. placebo (20)
	Monthly until intervention completed 
	Pain – VAS 

Pain upon palpation – VAS 

Symptoms evolution 
	Both groups showed significant fewer symptoms after Rx. Laser group showed significant faster reduction in pain intensity comparing with placebo group.

	Kannan P [34]
	2012
	Myofascial pain 
	45
	Ultrasound (15) vs. laser (15) vs. ischemic compression (15)
	End of intervention
	Pain – VAS 

Tenderness upon palpation

Movement of cervical spine
	All groups showed significant improvement after Rx. Laser group had a significant reduction in pain compared to  other two groups.

	Lin ML [35]
	2012
	Low back pain
	60
	Laser acupuncture (21) vs. placebo (21)
	After each session
	Pain – VAS 

Ryodoraku value
	Both groups showed significant less pain after Rx but no between group differences. There was a rebound of Ryodoraku value in laser group but not in placebo group.

	Sattayut S [36]
	2012
	Temporomandibular joint disorder
	30
	Low energy density laser (10) vs. high energy density laser (10) vs. placebo (10)
	After each session
	PPT

Maximum mouth opening

MPQ

Symptom severity index – VAS 

Jaw kinesiology – EMG
	There were a greater number of patient reported recoveries in laser groups compared to placebo group. Laser groups showed a higher PPT and larger EMG amplitude.

	Skorupska E [37]
	2012
	Lateral epicondylitis
	80
	LLLT (40) vs. ultrasound (40) (trigger point application vs. anatomical site application; 20 in each subgroup)
	End of intervention; 12-month
	Pain – VAS 

Grip strength 

DASH questionnaire
	All groups showed a significant less pain after Rx. Ultrasound group using trigger point application showed a more significant improvement in grip strength comparing to other three groups.

	Lee JH [38]
	2011
	Myofascial trigger point pain 
	24
	Laser (12) vs. placebo (12)
	End of intervention
	PPT


	There was a significant higher PPT after 5 minutes Rx in laser group but not after 1 minute or 2 minutes Rx.

	Rayegani SM [39]
	2011
	Myofascial pain 
	49
	Laser (17) vs. ultrasound (16) vs. placebo laser (16)
	6-week
	Pain – VAS 

PPT

Degree of disability – NDI 
	Laser group showed significant less pain and improved NDI score after Rx comparing to other two groups.

	Emanet SK [40]
	2010
	Lateral epicondylitis
	47
	Laser acupuncture (24) vs. placebo (23)
	End of intervention; 12-week after intervention
	Pain – VAS 

PPT 

DASH questionnaire

Grip strength

NHP questionnaire

PRTEE test
	Both groups showed significant improvement in all outcome measures after Rx. Improvement retained in laser group at 12-week later. 

	Glazov G [41]
	2010
	Low back pain 
	100
	Laser acupuncture (45) vs. placebo (45)
	After each session; 6-week after intervention; 
6-month after intervention
	Change in pain – VAS 

Disability – ODI 

Patient global assessment

Depression anxiety stress scale

Subjective well-being – PWI-A

Level of exercise

Medication use
	After adjustment for covariates, laser group showed significant less pain at 6-week follow up compared with placebo group.

	Katsoulis J [42]
	2010
	Tendomyopathy 
	11
	Laser (7) vs. placebo (4)
	3-month after intervention
	Pain – VAS 

Pain – verbal scale
	All groups showed a significant less pain after Rx. 

	Oz S [43]
	2010
	Myofascial pain 
	40
	Laser (20) vs. occlusal splint (20)
	End of intervention
	Pain – VAS 

PPT

Pain upon palpation/ mandibular movement – verbal scale
	Both groups showed significant improvement in all parameter after Rx but no significant between two groups.

	Zhao L [44]
	2010
	Knee osteoarthritis
	40
	Laser on acupuncture point (19) vs. Laser on sham point (17)
	2-week; 4-week
	Global improvement

WOMAC

Adverse effect

Medication use
	Laser group using acupuncture point showed significant better improvement in WOMAC score after 2-week Rx comparing with placebo group. No significant difference observed after 4-week.

	Carrasco TG [45]
	2009
	Myofascial pain 
	60
	Laser (30) vs. placebo (30) – 3 parameter groups;10 in each group
	After 4 sessions; after 8 Rx; 
15-day after intervention; 
1-month after intervention
	Pain – VAS 


	Both groups showed significant less pain after Rx but no significant between two groups.

	Glazov G [46]
	2009
	Low back pain 
	100
	Laser acupuncture (45) vs. placebo (45)
	After each session; 6-week after intervention; 
6-month after intervention
	Pain – VAS 

Disability – ODI 

Patient global assessment

Depression anxiety stress scale

Subjective well-being – PWI-A

Level of exercise

Medication use
	Both groups showed significant less pain and improvement in ODI score after Rx but no between group differences seen.

	Shen X [47]
	2009
	Knee osteoarthritis
	40
	Laser acupuncture (20) vs. placebo (20)
	2-week; 4-week
	Global improvement

WOMAC 

Adverse effect

Medication use
	Laser group using acupuncture point showed significant better improvement in WOMAC score after 2-week Rx compared with placebo group. 

	Shirani AM [48]
	2009
	Myofascial pain 
	16
	Laser acupuncture (8) vs. placebo (8)
	After first session; 1-week; 
the day with complete pain relief
	Change in Pain – VAS 
	Laser group showed significant less pain compared with placebo group.

	Shen X [49]
	2008
	Knee osteoarthritis
	48
	Laser acupuncture (24) vs. placebo (24)
	2-week; 4-week
	Global improvement

WOMAC 

Adverse effect

Medication use
	Both groups showed significant improvement in all outcome measures after Rx but no significant between two groups.

	Dundar U [50]
	2007
	Myofascial pain 
	64
	Laser acupuncture (32) vs. placebo (32)
	4-week
	Pain at rest/ movement/ night – VAS 

Active ROM

Degree of disability – NDI
	Both groups showed significant improvement in all outcome measures after Rx but no significant between two groups.

	Lam L [51]
	2007
	Lateral epicondylitis
	39
	Laser acupuncture (21) vs. placebo (18)
	After 5 sessions; 
end of intervention; 3-month after intervention
	Pain – VAS 

Maximum grip strength

PPT

DASH questionnaire
	Laser group showed a greater improvement from all outcome measures after Rx compared to placebo group.

	Matsutani LA [52]
	2007
	Fibromyalgia
	20
	Laser (10) vs. no laser (10)
	End of intervention
	Pain – VAS 

PPT

Life quality – FIQ 

SF-36
	Both groups showed significant improvement in all outcome measures after Rx but no significant between two groups.

	Mazzetto MO [53]
	2007
	Temporomandibular joint disorder
	48
	Laser (24) vs. placebo (24)
	After 4 sessions; after 8 sessions; 
30-day after intervention
	Pain upon palpation – VAS 
	Laser group showed significant less pain after Rx comparing with placebo group.

	Yurtkuran M [54]
	2007
	Knee osteoarthritis
	55
	Laser (27) vs. placebo (25)
	2-week; 12-week
	Pain during movement – VAS 

WOMAC 

50-foot walking time

Knee circumference

NHP questionnaire 

Medial tenderness score
	Both groups showed significant improvement in all outcome measures after Rx. Laser group showed a significant decrease in knee circumference after 2-week.

	Aigner N [55]
	2006
	Whiplash injury
	50
	Laser acupuncture (23) vs. placebo (22)
	After each session; end of intervention; 8-12 months after injury
	Cervical ROM

Subjective symptoms
	No significant difference observed at any time point between two groups.

	Armagan O [56]
	2006
	Fibromyalgia
	32
	LLLT (16) vs. placebo (16)
	End of intervention; 6-month after intervention
	Global improvement

No. of tender point

Life quality – FIQ 

Morning stiffness

Total myalgia score
	LLLT group showed significant better in FIQ, global improvement, total myalgia after Rx and 6-month later. But placebo group only showed improvement in number of tender point and morning stiffness.

	Chow RT [57]
	2006
	Chronic neck pain
	90
	Laser (45) vs. placebo (45)
	7-week; 12-week
	Change in pain – VAS 

NPNQ

MPQ

SF-36

NPAD

Self-assessed improvement
	Laser group showed a greater improvement from most of the outcome measures after Rx compared to placebo group.

	Kiralp MZ [58]
	2006
	Myofascial pain 
	43
	Laser (23) vs. trigger point injection (20)
	End of intervention; 6-month after intervention
	Pain – VAS/ verbal pain scale

PPT
	Both groups showed significant improvement in all outcome measures after Rx but no significant between two groups.

	Altan L [59]
	2005
	Myofascial pain 
	53
	Laser (23) vs. placebo (25)
	2-week; 12-week after intervention
	Pain – VAS 

Trigger point tenderness

Movement of cervical spine
	Both groups showed significant improvement in all outcome measures after Rx but no significant between two groups.

	Tam G [60]
	2005
	Periarthritis of shoulder
	60
	Corticosteroid injection (20) vs. LLLT (21) vs. wait-and-see policy (18)
	3-week; 6-week; 12-week; 26-week; 52-week


	Pain during the day – VAS 

General improvement

PPT

Shoulder disability

Shoulder ROM

Severity of main complaint
	Corticosteroid injection group showed better improvement for all outcome measures at week 6 compared with the other two groups. Beyond week 26, LLLT group showed better result than the other two groups. 

	Ceylan Y [61]
	2004
	Myofascial pain
	46
	Laser (19) vs. placebo (20)
	End of intervention
	Pain upon palpation – VAS 

Seretonin level
	Laser group showed significant less pain after Rx comparing with placebo group. Higher seretonin level was significant higher in laser group.

	Chow RT [62]
	2004
	Chronic neck pain
	20
	Laser (10) vs. placebo (10)
	7-week; 12-week
	Pain – VAS 

NPNQ

MPQ

Self-assessed improvement
	Laser group showed a greater improvement from pain related outcome measures after Rx comparing to placebo group. No significant difference observed from the result of SF-36.

	Gur A [63]
	2004
	Myofascial pain 
	60
	Laser (30) vs. placebo (30)
	2-week; 3-week; 12-week
	Pain at rest/ movement – VAS 

Number of trigger point

NPAD

Back depression inventory

NHP questionnaire 

Self-assessed improvement
	Laser group showed a greater improvement from all outcome measures after Rx. Only SAI and VAS score were significant comparing to placebo group.

	Ilbuldu E [64]
	2004
	Trigger point pain 
	60
	Placebo laser (20) vs. dry needling (20) vs. laser (20)
	End of intervention; 6-month
	Pain – VAS 

PPT

Cervical ROM

Analgesic use

NHP questionnaire
	Laser group showed significant improvement in VAS and NHP score at end of intervention but not at 6-month.

	Al-Shenqiti A [65]
	2003
	Rotator cuff tendinitis
	55
	Laser (26) vs. placebo (29)
	End of intervention; 3-month
	Pain – VAS 

PPT

ROM 

Shoulder pain and disability index
	Laser group showed a greater improvement from all outcome measures after Rx comparing to placebo group.

	Hakguder A [66]
	2003
	Myofascial pain 
	62
	Laser (31) vs. no laser (31)
	End of intervention; 3-week after intervention
	Pain – VAS 

PPT

Thermography
	Laser group showed significant less pain after Rx comparing with placebo group. Other outcome measures were not significant but favorable to laser group.

	Gur A [67]
	2002
	Fibromyalgia
	40
	Laser (20) vs. placebo (20)
	End of intervention
	Pain – VAS

Number of tender point

Skin fold tenderness

Sleep disturbance

Muscle spasm

Fatigue 
	Laser group showed significant less pain after Rx comparing with placebo group. Other outcome measures were not significant but favorable to laser group.

	Wong W [68]
	2001
	Carpal tunnel syndrome
	12
	Laser (12) vs. placebo (12)
	End of intervention
	Pain – VAS 

Nerve conduction test

MPQ

Grip strength

Pinch test

Physical examination
	Laser group showed a greater improvement from all outcome measures except pinch test after one stage of Rx comparing to placebo group.

	Chen SM [69]
	1997
	Myofascial pain 
	21
	Placebo (5) vs. continuous laser (7) vs. pulsed laser (9)
	End of intervention
	Pain – VAS 

PPT

Cervical ROM
	All groups showed a significant less pain after Rx. Both laser groups showed a more significant improvement in PPT and ROM compared to placebo group.

	Conti PCR [70]
	1997
	Temporomandibular joint disorder
	20
	Laser (10) vs. placebo (10)
	After each session
	Pain – VAS 

Mandibular function – active ROM
	Laser group showed significant improvement in pain (myogeneous subgroup) and ROM (arthrogeneous subgroup) after Rx.

	Laaskso EL [71]
	1997
	Myofascial trigger point pain 
	41
	Red laser (15) vs. Infrared (IR) laser (16) vs. placebo (10)
	Before each session; after each session
	Pain – VAS 


	All groups showed a significant less pain after Rx. Between group differences were not significant 

	Logdberg-Andersson M [72]
	1997
	Tendinitis & myofascial pain
	176
	Laser (92) vs. placebo (84)
	End of intervention; 4-week after intervention
	Pain – VAS 

PPT
	Laser group showed a greater improvement from all outcome measures after Rx.

	Papadopoulos ES [73]
	1996
	Lateral epicondylitis
	29
	Laser (14) vs. placebo (15)
	After 4 sessions; after 6 sessions
	Pain – VAS 

Marcy wedge pro exerciser
	No significant difference observed at any time point between two groups.

	Vecchio P [74]
	1993
	Rotator cuff tendinitis
	35
	Laser (19) vs. placebo (16)
	2-week; 4-week; 8-week
	Change in pain at rest/ movement/ night – VAS 

Scoring of painful arc

Pain on resisted abduction

Shoulder ROM

Functional limitation
	Both groups showed improvement in all outcome measures after Rx but not significant between groups.

	Haker E [75]
	1991
	Lateral epicondylitis
	60
	Laser (29) vs. placebo (29)
	End of intervention; 3-month; 6-month; 12-month
	Pain – NRS 

Physical examination - Palpation/ resisted testing/ passive stretching

Grip strength

Lifting test
	No significant difference observed at any time point between groups.

	Haker E [76]
	1990
	Lateral epicondylitis
	49
	Laser acupuncture (23) vs. placebo (26)
	End of intervention; 3-month; 12-month
	Pain – NRS 

Grip strength
	No significant difference observed at any time point between groups.

	Ceccherelli F [77]
	1989
	Myofascial pain
	27
	Laser (13) vs. placebo (14)
	End of intervention; 3-month after intervention
	Pain – VAS 

MPQ
	Laser group showed significant less pain after Rx and at 3-month comparing with placebo group.

	Snyder-Mackler L [78]
	1989
	Myofascial trigger point pain 
	24
	Laser (13) vs. placebo (11)
	Before each session; after each session
	Pain – VAS 

Skin resistance
	Laser group showed significant less pain and increase in skin resistance after Rx.

	Waylonis GW [79]
	1988
	Fibromyalgia/ chronic myofascial pain
	55
	Placebo vs. laser acupuncture
	6-week after each round of intervention; 60-day; 120-day
	MPQ

Detailed questionnaire – medication use/ effect on work/ recreational performance


	No significant difference observed at any time point between groups.

	Lundeberg T [80]
	1987
	Lateral epicondylitis
	57
	Placebo (19) vs. GaAs laser (19) vs. HeNe laser (19)
	Every two week; end of intervention; 3-month; 6-month
	Pain – VAS 

Grip strength

Pain on wrist dorsiflexion/ weight/ load

Patient and medical assessment of outcome

Nerve conduction
	No significant difference observed at any time point between groups.

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

	Abbreviations: DASH – Disability of the arm, shoulder and hand; EMG – Electromyography; FIQ – Fibromyalgia impact questionnaire; MPQ – McGill pain questionnaire; NDI – Neck disability index; NHP – Nottingham health profile; NRS – Numeric rating scale; NPAD – Neck Pain Disability Scale; NPNQ – Northwick Park Neck Pain Questionnaire; ROM – Range of motion; SF-36 – 36-item Short-form health survey; ODI – Oswestry disability index; PPT – Pressure pain threshold; PRTEE – Patient related tennis elbow evaluation; PWI-A – Personal well-being index (adult); VAS – Visual Analogue Scale; WOMAC – Western Ontario and McMaster Universities Arthritis Index


Appendix C - Quality assessment using PEDro scale with itemized criteria 

	First author
	PEDro criteria*
	Score

	
	(1)
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	

	Ferreira LA [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
	Y
	6

	Skorupska E [37]
	Y
	Y
	
	Y
	Y
	
	Y
	Y
	Y
	Y
	Y
	8

	Lee JH [38]
	Y
	Y
	
	
	Y
	
	Y
	Y
	
	Y
	
	5

	Rayegani SM [39]
	Y
	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

	Oz 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

	Lam L [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
	
	Y
	Y
	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-Shenqiti A [65]
	Y
	Y
	
	Y
	Y
	Y
	Y
	Y
	
	Y
	Y
	8

	Hakguder A[66]
	Y
	Y
	
	Y
	
	
	Y
	Y
	
	Y
	Y
	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
	
	
	
	
	
	Y
	
	
	
	2

	Conti PCR [70]
	Y
	Y
	
	Y
	Y
	
	Y
	Y
	Y
	Y
	
	7

	Laaskso EL [71]
	
	Y
	
	
	Y
	Y
	Y
	
	
	Y
	
	5

	Logdberg-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

	Ceccherelli 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
	Adequate follow-up

	(1)
	Eligibility criteria
	5
	Blind subjects
	9
	Intention-to-treat analysis

	2
	Random allocation
	6
	Blind therapists
	10
	Between-group comparisons

	3
	Concealed allocation
	7
	Blind assessors
	11
	 Point estimates and variability

	Y – Criteria met; (1) – Eligibility criteria item does 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
	IV, Random, 95%CI
	IV, Random, 95% CI

	1.1.1 Measured at the end of intervention
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	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]
	

	Sattayut 2012 (1)
	4.5
	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]
	

	Glazov 2009
	3.55
	2.437
	43
	3.45
	2.4669
	44
	3.7%
	0.04 [-0.38, 0.46]
	

	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]
	

	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]
	

	Matsutani 2007
	4.7
	2.9
	10
	4.6
	2.0
	10
	2.9%
	0.04 [-0.84, 0.92]
	

	Lam 2007
	3.05
	1.77
	21
	5.39
	2.12
	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]
	

	Ilbuldu 2004
	2.05
	1.43
	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]
	

	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: Tau² = 0.33; Chi² = 68.26, df = 19 (P < 0.00001); I² = 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]
	

	Emanet 2010
	0.29
	0.47
	23
	0.57
	0.79
	24
	3.5%
	-0.42 [-1.00, 0.16]
	

	Carrasco 2009 (8)
	5.67
	2.99
	10
	5.4
	3.06
	10
	2.9%
	0.09 [-0.79, 0.96]
	

	Carrasco 2009 (9)
	6.91
	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]
	

	Carrasco 2009 (10)
	7.14
	2.68
	10
	6.75
	2.45
	10
	2.9%
	0.15 [-0.73, 1.02]
	

	Yurtkuran 2007
	5.58
	2.36
	27
	4.81
	3.49
	25
	3.5%
	0.26 [-0.29, 0.80]
	

	Lam 2007
	1.48
	1.36
	21
	4.28
	2.11
	18
	3.2%
	-1.57 [-2.30, -0.84]
	

	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 
	2.12
	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]
	

	Subtotal (95% CI)
	
	
	252
	
	
	246
	39.7%
	-0.61 [-1.12, -0.10]
	

	Heterogeneity: Tau² = 0.72; Chi² = 82.70, df = 12 (P < 0.00001); I² = 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: Tau² = 0.46; Chi² = 151.41, df = 32 (P < 0.00001); I² = 79%
	

	Test for overall effect: Z = 3.57 (P = 0.0004)
	

	Test for subgroup differences: Chi² = 0.36, df = 1 (P = 0.55), I² = 0%
	

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

(3) Laser dose: 105J/cm2 ; (4) Laser dose: 25J/cm2; (5) Laser dose: 60J/cm2; (6) Pulsed laser; placebo group data divided;

(7) Continuous laser; placebo group data divided; (8) Laser dose: 60J/cm2; (9) Laser dose: 25J/cm2; (10) Laser dose: 105J/cm2
	Favors laser
	Favors control


1.2 Laser acupuncture vs other control interventions

	Study or Subgroup
	Laser
	Placebo
	
	SMD
	SMD

	
	Mean
	SD
	Total
	Mean
	SD
	Total
	Weight
	IV, Random, 95%CI
	IV, Random, 95% CI

	1.2.1 Measured at the end of intervention
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	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]
	

	Ilbuldu 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]
	

	Heterogeneity: Tau² = 0.36; Chi² = 9.00, df = 2 (P = 0.01); I² = 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
	4.1231
	17
	30.7
	3.2
	16
	17.8%
	-2.69 [-3.66, -1.71]
	

	Ilbuldu 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]
	

	Heterogeneity: Tau² = 2.85; Chi² = 17.49, df = 1 (P < 0.0001); I² = 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: Tau² = 0.81; Chi² = 31.42, df = 4 (P < 0.00001); I² = 87%
	

	Test for overall effect: Z = 1.54 (P = 0.12)
	

	Test for subgroup differences: Chi² = 0.86, df = 1 (P = 0.35), I² = 0%
	Favors laser
	Favors control


2. Effects on change in pain scores

2.1 Laser acupuncture vs placebo

	Study or Subgroup
	Laser
	Placebo
	
	SMD
	SMD

	
	Mean
	SD
	Total
	Mean
	SD
	Total
	Weight
	IV, Random, 95%CI
	IV, Random, 95% CI

	2.1.1 Measured at the end of intervention
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	Zhao 2010 
	-49.21
	34.19
	19
	-11.99
	47.78
	17
	6.0%
	-0.88 [-1.57, -0.20]
	

	Emanet 2010 
	-54.0
	36.0
	23
	-65.0
	35.0
	24
	6.6%
	0.30 [-0.27, 0.88]
	

	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%
	-0.72 [-1.41, -0.03]
	

	Dundar 2007 
	-24.0
	20.0
	32
	-16.0
	18.0
	32
	7.0%
	-0.42 [-0.91, 0.08]
	

	Yurtkuran 2007 
	-18.0
	31.0
	27
	-25.0
	35.0
	25
	6.8%
	0.21 [-0.34, 0.75]
	

	Ceylan 2004
	-27.41
	14.41
	19
	-11.44
	13.03
	20
	6.1%
	-1.14 [-1.82, -0.46]
	

	Vecchio 1993 
	-3.9
	3.0512
	19
	-2.2
	4.0
	16
	6.1%
	-0.47 [-1.15, 0.20]
	

	Subtotal (95% CI)
	
	
	166
	
	
	158
	48.4%
	-0.53 [-0.95, -0.10]
	

	Heterogeneity: Tau² = 0.25; Chi² = 23.43, df = 7 (P = 0.001); I² = 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%
	-0.43 [-1.01, 0.15]
	

	Glazov 2010 (1)
	-35.2
	45.2463
	43
	-12.4
	45.7694
	44
	7.3%
	-0.50 [-0.92, -0.07]
	

	Glazov 2010 (2)
	-35.0
	46.5578
	43
	-14.8
	47.0961
	44
	7.3%
	-0.43 [-0.85, -0.00]
	

	Yurtkuran 2007 
	-14.0
	37.0
	27
	-30.0
	47.0
	25
	6.7%
	0.37 [-0.17, 0.92]
	

	Chow 2006 
	-2.7
	1.9971
	45
	0.3
	1.9971
	45
	7.1%
	-1.49 [-1.96, -1.02]
	

	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%
	-1.96 [-2.75, -1.17]
	

	Lundeberg 1987 (4)
	-2.4
	0.2
	19
	-2.2
	0.2
	19
	6.1%
	-0.98 [-1.66, -0.30]
	

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

	Heterogeneity: Tau² = 0.38; Chi² = 39.72, df = 7 (P < 0.00001); 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: Tau² = 0.31; Chi² = 66.29, df = 15 (P < 0.00001); I² = 77%
	

	Test for overall effect: Z = 4.04 (P < 0.0001)
	

	Test for subgroup differences: Chi² = 0.55, df = 1 (P = 0.46), I² = 0%
	

	(1) Pain at baseline imputed for missing value; posthoc analysis; (2) Pain at last assessment imputed for missing value; posthoc analysis

(3) Ga-As laser; (4) He-Ne laser
	Favors laser
	Favors control


3. Effects on pressure pain threshold

3.1 Laser acupuncture vs placebo

	Study or Subgroup
	Laser
	Placebo
	
	SMD
	SMD

	
	Mean
	SD
	Total
	Mean
	SD
	Total
	Weight
	IV, Random, 95%CI
	IV, Random, 95% CI

	3.1.1 Measured at the end of intervention
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	Sattayut 2012 
	93.9
	30.387
	20
	61.1
	27.57
	10
	8.5%
	1.08 [0.27, 1.90]
	

	Lee 2011
	2.14
	0.64
	12
	1.7
	0.66
	12
	8.3%
	0.65 [-0.17, 1.48]
	

	Lam 2007 
	2.59
	0.99
	21
	1.49
	0.87
	18
	10.6%
	1.15 [0.47, 1.83]
	

	Altan 2005 
	80.26
	2.54
	23
	77.69
	2.69
	25
	12.2%
	0.97 [0.36, 1.57]
	

	Ilbuldu 2004
	3.99
	1.22
	20
	2.45
	0.62
	20
	10.0%
	1.56 [0.84, 2.28]
	

	Chen 1997 (1)
	2.53
	0.4
	7
	2.4
	0.82
	2
	3.0%
	0.24 [-1.34, 1.82]
	

	Chen 1997 (2)
	2.74
	0.99
	9
	2.4
	0.82
	3
	4.1%
	0.33 [-0.99, 1.64]
	

	Subtotal (95% CI)
	
	
	112
	
	
	90
	56.6%
	1.02 [0.72, 1.33]
	

	Heterogeneity: Tau² = 0.00; Chi² = 5.13, df = 6 (P = 0.53); I² = 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%
	0.62 [-0.08, 1.32]
	

	Lam 2007
	3.8
	1.26
	21
	1.87
	0.91
	18
	9.5%
	1.70 [0.95, 2.44]
	

	Altan 2005
	81.97
	3.03
	23
	78.47
	2.88
	25
	11.9%
	1.17 [0.55, 1.78]
	

	Ilbuldu 2004
	2.26
	0.52
	20
	2.13
	0.58
	20
	11.8%
	0.23 [-0.39, 0.85]
	

	Subtotal (95% CI)
	
	
	81
	
	
	79
	43.4%
	0.91 [0.30, 1.53]
	

	Heterogeneity: Tau² = 0.28; Chi² = 10.18, df = 3 (P = 0.02); I² = 71%
	

	Test for overall effect: Z = 2.91 (P = 0.004)
	

	
	

	Total (95% CI)
	
	
	193
	
	
	169
	100.0%
	0.95 [0.66, 1.24]
	

	Heterogeneity: Tau² = 0.08; Chi² = 15.68, df = 10 (P = 0.11); I² = 36%
	

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

	Test for subgroup differences: Chi² = 0.10, df = 1 (P = 0.76), I² = 0%
	Favors laser
	Favors control

	(1) Continuous laser; placebo group data divided; (2) Pulsed laser; placebo group data divided
	
	


3.2 Laser acupuncture vs other control interventions

	Study or Subgroup
	Laser
	Placebo
	
	SMD
	SMD

	
	Mean
	SD
	Total
	Mean
	SD
	Total
	Weight
	IV, Fixed, 95%CI
	IV, Fixed, 95% CI

	3.2.1 Measured at the end of intervention
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	Oz 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
	2.414
	4.18
	20
	22.5%
	0.08 [-0.52, 0.68]
	

	Ilbuldu 2004
	3.99
	1.22
	20
	2.51
	1.57
	20
	18.4%
	1.03 [0.37, 1.70]
	

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

	Heterogeneity: Chi² = 5.72, df = 2 (P = 0.06); I² = 65%
	

	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%
	0.41 [-0.28, 1.10]
	

	Ilbuldu 2004 
	2.26
	0.52
	20
	2.24
	0.73
	20
	21.1%
	0.03 [-0.59, 0.65]
	

	Subtotal (95% CI)
	
	
	37
	
	
	36
	38.0%
	0.20 [-0.26, 0.66]
	

	Heterogeneity: Chi² = 0.64, df = 1 (P = 0.42); I² = 0%
	

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

	
	

	Total (95% CI)
	
	
	100
	
	
	96
	100.0%
	0.29 [0.01, 0.58]
	

	Heterogeneity: Chi² = 6.63, df = 4 (P = 0.16); I² = 40%
	

	Test for overall effect: Z = 2.03 (P = 0.04)
	
	2
	1
	0
	-1
	-2
	

	Test for subgroup differences: Chi² = 0.26, df = 1 (P = 0.61), I² = 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
	IV, Fixed, 95%CI
	IV, Fixed, 95% CI

	4.1.1 Measured at the end of intervention
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	Emanet 2010
	22.58
	11.6
	23
	20.45
	7.68
	24
	25.4%
	2.13 [-3.52, 7.78]
	

	Lam 2007
	25.29
	8.26
	21
	19.56
	9.75
	18
	24.7%
	5.73 [0.01, 11.45]
	

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

	Heterogeneity: Chi² = 0.77, df = 1 (P = 0.38); I² = 0%
	

	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
	22.91
	8.1
	24
	26.6%
	2.72 [-2.79, 8.23]
	

	Lam 2007
	29.57
	8.96
	21
	21.61
	9.7
	18
	23.3%
	7.96 [2.06, 13.86]
	

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

	Heterogeneity: Chi² = 1.62, df = 1 (P = 0.20); I² = 38%
	

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

	
	

	Total (95% CI)
	
	
	88
	
	
	84
	100.0%
	4.53 [1.69, 7.38]
	

	Heterogeneity: Chi² = 2.58, df = 3 (P = 0.46); I² = 0%
	

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

	Test for subgroup differences: Chi² = 0.19, df = 1 (P = 0.66), I² = 0%
	Favors laser
	Favors control


4.2 Scale expressed in raw score

	Study or Subgroup
	Laser
	Placebo
	
	SMD
	SMD

	
	Mean
	SD
	Total
	Mean
	SD
	Total
	Weight
	IV, Random, 95%CI
	IV, Random, 95% CI

	4.2.1 Measured at the end of intervention
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	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]
	

	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
	1.5
	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]
	

	Matsutani 2007 SF-36
	59.3
	17.9
	10
	64.7
	18.9
	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]
	

	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: Tau² = 0.13; Chi² = 24.13, df = 10 (P = 0.007); I² = 59%
	

	Test for overall effect: Z = 2.37 (P = 0.02)
	

	
	

	4.2.2 Measured 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]
	

	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
	
	
	259
	48.9%
	-0.51 [-0.84, -0.19]
	

	Heterogeneity: Tau² = 0.19; Chi² = 29.42, df = 9 (P = 0.0006); I² = 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: Tau² = 0.15; Chi² = 54.15, df = 20 (P < 0.0001); I² = 63%
	

	Test for overall effect: Z = 3.94 (P < 0.0001)
	Favors laser
	Favors control

	Test for subgroup differences: Chi² = 0.61, df = 1 (P = 0.43), I² = 0%
	
	

	(1) vs placebo; (2) vs ultrasound
	


4.3 Scale expressed in change in score

	Study or Subgroup
	Laser
	Placebo
	
	SMD
	SMD

	
	Mean
	SD
	Total
	Mean
	SD
	Total
	Weight
	IV, Random, 95%CI
	IV, Random, 95% CI

	4.3.1 Measured at the end of intervention
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	Zhao 2010 WOMAC
	26.16
	11.73
	19
	13.93
	49.27
	17
	8.2%
	0.34 [-0.32, 1.00]
	

	Shen 2009 WOMAC
	25.0
	32.0
	19
	4.0
	65.0
	16
	8.0%
	0.41 [-0.26, 1.09]
	

	Yurtkuran 2007 WOMAC
	5.0
	24.0
	27
	13.0
	11.0
	25
	9.7%
	-0.42 [-0.97, 0.13]
	

	Subtotal (95% CI)
	
	
	65
	
	
	58
	26.0%
	0.08 [-0.47, 0.63]
	

	Heterogeneity: Tau² = 0.13; Chi² = 4.63, df = 2 (P = 0.10); I² = 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%
	0.28 [-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]
	

	Chow 2006 NPQ 
	3.5
	5.3256
	45
	0.6
	3.9942
	45
	11.8%
	0.61 [0.19, 1.03]
	

	Chow 2006 NPAD
	15.2
	17.3083
	45
	3.1
	14.9784
	45
	11.7%
	0.74 [0.31, 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]
	

	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]
	

	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% CI)
	
	
	237
	
	
	235
	74.0%
	0.37 [0.07, 0.67]
	

	Heterogeneity: Tau² = 0.10; Chi² = 16.80, df = 7 (P = 0.02); I² = 58%
	

	Test for overall effect: Z = 2.39 (P = 0.02)
	

	
	

	Total (95% CI)
	
	
	302
	
	
	293
	100.0%
	0.29 [0.03, 0.56]
	

	Heterogeneity: Tau² = 0.11; Chi² = 23.51, df = 10 (P = 0.009); I² = 57%
	

	Test for overall effect: Z = 2.19 (P = 0.03)
	
	2
	1
	0
	-1
	-2
	

	Test for subgroup differences: Chi² = 0.79, df = 1 (P = 0.37), I² = 0%
	Favors laser
	Favors control


Appendix E – Forest plots of subgroup analysis of different application site of laser acupuncture

1. Pain measured at the end of intervention

	Study or Subgroup
	Laser
	Placebo
	
	SMD
	SMD

	
	Mean
	SD
	Total
	Mean
	SD
	Total
	Weight
	IV, Random, 95%CI
	IV, Random, 95% CI

	1.1 Acupuncture point
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	Ferreira 2013
	0.05
	0.22
	20
	2.75
	2.71
	20
	4.4%
	-1.38 [-2.07, -0.68]
	

	Lin 2012
	3.11
	1.54
	21
	3.2
	1.84
	21
	4.7%
	-0.05 [-0.66, 0.55]
	

	Glazov 2009 
	3.55
	2.437
	43
	3.45
	2.4669
	44
	5.3%
	0.04 [-0.38, 0.46]
	

	Ceccherelli 1989
	9.46
	13.17
	13
	37.42
	16.58
	14
	3.7%
	-1.80 [-2.72, -0.89]
	

	Subtotal (95% CI)
	
	
	97
	
	
	99
	18.1%
	-0.74 [-1.59, 0.11]
	

	Heterogeneity: Tau² = 0.64; Chi² = 22.01, df = 3 (P < 0.0001); I² = 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%
	-0.19 [-1.07, 0.69]
	

	Carrasco 2009 (2)
	6.73
	1.65
	10
	6.75
	1.49
	10
	3.8%
	-0.01 [-0.89, 0.86]
	

	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
	2.5
	32
	3.2
	2.3
	32
	5.1%
	0.00 [-0.49, 0.49]
	

	Kiralp 2006
	2.18
	1.63
	23
	2.77
	1.57
	20
	4.7%
	-0.36 [-0.97, 0.24]
	

	Altan 2005 
	4.13
	0.58
	23
	3.92
	0.42
	25
	4.8%
	0.41 [-0.16, 0.98]
	

	Gur 2004 
	3.11
	2.29
	28
	5.79
	3.12
	26
	4.9%
	-0.97 [-1.54, -0.40]
	

	Ceylan 2004
	34.54
	23.5
	19
	54.96
	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 
	3.41
	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: Tau² = 0.23; Chi² = 34.64, df = 12 (P = 0.0005); I² = 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)
	4.5
	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]
	

	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
	2.12
	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)
	
	
	109
	
	
	112
	28.4%
	-0.21 [-0.83, 0.40]
	

	Heterogeneity: Tau² = 0.52; Chi² = 27.33, df = 6 (P = 0.0001); I² = 78%
	

	Test for overall effect: Z = 0.68 (P = 0.49)
	

	
	

	Total (95% CI)
	
	
	448
	
	
	440
	100.0%
	-0.43 [-0.71, -0.16]
	

	Heterogeneity: Tau² = 0.33; Chi² = 86.13, df = 23 (P < 0.00001); I² = 73%
	

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

	Test for subgroup differences: Chi² = 1.00, df = 2 (P = 0.61), I² = 0%
	
	

	(1) Laser dose: 60J/cm2 ; (2) Laser dose: 105J/cm2; (3) Laser dose: 25J/cm2; (4) vs placebo; (5) vs dry needling;

(6) Pulsed laser; placebo group data divided; (7) Continuous laser; placebo group data divided;

(8) Low energy laser; placebo group data divided; (9) High energy laser; placebo group data divided
	


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

	Study or Subgroup
	Laser
	Placebo
	
	SMD
	SMD

	
	Mean
	SD
	Total
	Mean
	SD
	Total
	Weight
	IV, Random, 95%CI
	IV, Random, 95% CI

	2.1 Acupuncture point
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	Katsoulis 2010 
	3.25
	2.248
	7
	2.65
	0.7362
	4
	5.4%
	0.29 [-0.95, 1.53]
	

	Glazov 2009
	3.95
	2.437
	43
	4.1
	2.6313
	44
	7.6%
	-0.06 [-0.48, 0.36]
	

	Yurtkuran 2007
	5.58
	2.36
	27
	4.81
	3.49
	25
	7.4%
	0.26 [-0.29, 0.80]
	

	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: Tau² = 0.45; Chi² = 14.55, df = 3 (P = 0.002); I² = 79%
	

	Test for overall effect: Z = 0.74 (P = 0.46)
	

	
	

	2.2 Trigger point
	

	Rayegani 2011 (1)
	20.5
	4.1231
	17
	30.7
	3.2
	16
	6.2%
	-2.69 [-3.66, -1.71]
	

	Rayegani 2011 (2)
	20.5
	4.1231
	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]
	

	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]
	

	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]
	

	Ilbuldu 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]
	

	Subtotal (95% CI)
	
	
	155
	
	
	153
	59.1%
	-0.87 [-1.64, -0.10]
	

	Heterogeneity: Tau² = 1.21; Chi² = 73.34, df = 8 (P < 0.00001); I² = 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% CI)
	
	
	44
	
	
	42
	14.2%
	-0.97 [-2.10, 0.15]
	

	Heterogeneity: Tau² = 0.55; Chi² = 5.87, df = 1 (P = 0.02); I² = 83%
	

	Test for overall effect: Z = 1.70 (P = 0.09)
	

	
	

	Total (95% CI)
	
	
	289
	
	
	282
	100.0%
	-0.71 [-1.21, -0.22]
	

	Heterogeneity: Tau² = 0.80; Chi² = 103.25, df = 14 (P < 0.00001); I² = 86%
	

	Test for overall effect: Z = 2.82 (P = 0.005)
	Favors laser
	Favors control

	Test for subgroup differences: Chi² = 1.49, df = 2 (P = 0.47), I² = 0%
	
	

	(1) vs ultrasound; (2) vs placebo; (3) Laser dose: 105J/cm2; (4) Laser dose: 25J/cm2; (5) Laser dose: 60J/cm2;

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


