	Supplementary Data File 1 – Characteristics of Included Unimodal Studies

	Author, Year
	Population:

Total N (Months of Chronicity), Mean Age, % Female
	Treatment Arms: Total N, % Dropout; Dosage (Frequency or Total Session x Duration x Time Period)
	Pain Results
	Disability Results
	Health Related Quality of Life Results
	Adverse Events
	Author’s Conclusions
	SIGN Score

	At Least 3 Months Chronicity

	Thrust vs. Sham or No Treatment Comparator

	Licciardone 2003
 ADDIN EN.CITE 

1

	91 (≥ 3), mean age = 50, SD = 12.0, F: 65%
	Osteopathic Manipulative Treatment (OMT, Thrust): 48, 33%; 1 x 15-30min x at 1wk, 2wk, 1mos, 2mos, 3mos, 4mos, and 5mos

Sham Osteopathic Manipulative Treatment (Sham): 23, 17%; 

ND x ND at 1wk, 2wk, 1mos, 2mos, 3mos, 4mos, and 5mos  


No Treatment: 20, 25%; 

ND x ND x ND
	Visual Analog Scale (post-treatment, 1mos, 3mos; FU: 6mos) 
P = 0.01 (1mos, OMT vs No Treatment); P = 0.003 (1mos, Sham OMT vs No Treatment); P = 0.001 (3mos, OMT vs No Treatment); P = 0.01 (3mos, Sham OMT vs No Treatment); P = 0.02 (6mos, OMT vs No Treatment); P = 0.02 (6mos, Sham OMT vs No Treatment)
Effect size
Post-Treatment: 
OMT vs Sham OMT: 

ES = 0.16 (-0.34, 0.66)
OMT vs No Treatment: 

ES = -0.40 (-0.93, 0.13)

3mos: 
OMT vs Sham OMT: 

ES = -0.08 (-0.42, 0.58)
OMT vs No Treatment: 

ES = -0.60 (-1.13, -0.07)

6mos: 
OMT vs Sham OMT: 

ES = 0.48 (-0.02, 0.98)
OMT vs No intervention: 

ES = 0.20 (-0.32, 0.72)
	Roland Morris Disability Questionnaire (post-treatment, 1mos, 3mos; FU: 6mos)
P = NS

 
	SF-36 Questionnaire (post-treatment, 1mos, 3mos; FU: 6mos) 

P = 0.04 (1mos, OMT vs No Treatment)

Effect size
Post-Treatment: 
OMT vs Sham OMT Control 

ES = 0.24 (-0.26, 0.74)
OMT vs No Treatment 

ES = 0.16 (-0.36, 0.68)

3mos: 
OMT vs Sham OMT:

ES = -0.08 (-0.58, 0.42)
OMT vs No Treatment:

ES = 0.36 (0.06, 0.78)

6mos: 
OMT vs Sham OMT:

ES = 0.00 (0.40, 0.40)
OMT vs No Treatment: 

ES = 0.32 (-0.08, 0.72)
	ND
	Osteopathic manipulative treatment and
sham manipulation both provide some benefits when used in addition to usual care. 


	+



	Licciardone 

2013a (Linked to Licciardone 2012,
 ADDIN EN.CITE 
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 2013b,3 2013c
 ADDIN EN.CITE 

4
) 
	455 (≥ 3), median (IQR) age = 41, range = 29-51, F: 62%


	Osteopathic Manipulative Treatment (OMT, Thrust): 230, 17%; 1 x 15min x 0, 1, 2, 4, 6, and 8wk

Sham Osteopathic Manual Treatment (Sham): 225, 15%; 1 x 15min x 0, 1, 2, 4, 6, and 8wk
	Visual Analog Scale (4wk, 8wk, 12wk)

P = 0.002


Effect size
Post-Treatment: 
OMT vs Sham OMT: 

ES = -0.40 (-0.59, -0.21)
	Roland Morris Disability Questionnaire (4wk, 8wk, 12wk)

P = NS

Effect size
Post-Treatment:
OMT vs Sham OMT: 

ES = 0.00 (-0.18, 0.18)

4wk: 
OMT vs Sham OMT: 

ES = -0.25 (-0.43, -0.06)
	SF-36 Questionnaire (4wk, 8wk, 12wk)
P = NS

Effect Size
Post-Treatment
OMT vs Sham OMT: 

ES = 0 (-0.18, 0.18)

4wk:
OMT vs Sham OMT: 

ES = 0 (-0.18, 0.18)
	Twenty-seven patients had adverse events, and nine of which were definitely or probably related to a therapy.   
	The OMT regimen met or exceeded the Cochrane Back Review Group criterion for a medium effect size in relieving chronic low back pain. It was safe, parsimonious, and well accepted by patients.
	+

	Bicalho 

20105
	40 (≥ 3), mean age = 29, SD = 8.9, F: 68%
	High Velocity Spinal Manipulation (Thrust): 20, 0%; 

1 x ND x 1d


No Treatment: 20, 0%; 

1 x ND x 1d


	Visual Analog Scale (post-treatment) 

P = 0.0379

Effect size
Post-Treatment: 
HVLA vs No Treatment: 

ES = -0.60 (-1.23, 0.03)
	 
	 
	ND
	High velocity spinal manipulation technique acutely modifies the EMG activity during flexion-extension movements.  
	0 

	Thrust vs. Active Comparator

	Aure 

20036
	49 (≥ 3), mean age = 40, range = 34-46, F: 47%

	Manual Therapy (Thrust): 27, 0%; 16 x 45min x 8wk
Exercise Therapy (Active): 22, 0%; 16 x 45min x 8wk
	Visual Analog Scale (post-treatment; FU: 4wks, 6mos, 12mos)

P < 0.01; aP <0.01 (Manual Therapy); aP < 0.04 (Exercise Therapy)

Effect size
Post-Treatment: 
Manual Therapy vs Exercise Therapy: 

*ES = -0.71 (-1.29, -0.13)

4wk: 
Manual Therapy vs Exercise Therapy: 

ES = -0.79 (-1.37, -0.20)

6mos: 
Manual Therapy vs Exercise Therapy: 

*ES = -0.89 (-1.48, -0.30)
	Oswestry Low Back Pain Disability Questionnaire (post-treatment; FU: 4mos, 6mos, 12mos)
P < 0.01; aP <0.01 (Manual Therapy); aP < 0.04 (Exercise Therapy)

Effect size
Post-Treatment: 
Manual Therapy vs Exercise Therapy: 

*ES = -0.87 (-1.46, -0.28)

4wk: 
Manual Therapy vs Exercise Therapy: 

ES = -0.97 (-1.56, -0.37)

6mos: 
Manual Therapy vs Exercise Therapy: 

*ES = -1.02 (-1.62, -0.42)
	 
	ND
	Improvements were found in both intervention groups, but manual therapy showed significantly greater improvement than exercise therapy in patients with chronic low back pain. The effects were reflected on all outcome measures, both at short and long-term follow-up. 
	+

	Balthazard 2012
 ADDIN EN.CITE 
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	42 (≥ 3), mean age = 43, SD = 12.0, F: 33%

	Manual Therapy + Active Exercises (Thrust): 22, 5%; 
8 x 30min x ND 

Active Exercises  (Active): 20, 10%; 8 x 30min x ND
	Visual Analog Scale (post-treatment; FU: 3mos, 6mos)

P = 0.001 (post-treatment); P = 0.032 (24hr)

Effect size
Post-Treatment: 
Manual Therapy vs Active: 

*ES = -0.51 (-1.15, 0.13)

3mos: 
Manual Therapy vs Active: 

*ES = -0.92 (-1.59, -0.25)

6mos: 
Manual Therapy vs Active: 

*ES = -0.58 (-1.24, 0.08)
	Oswestry Disability Index (post-treatment; FU: 3mos, 6mos)

P = 0.013



Effect size
Post-Treatment: 
Manual Therapy vs Active: 

*ES = -0.40 (-1.04, 0.24)

3mos: 
Manual Therapy vs Active: 

ES = -0.55 (-1.20, 0.10)

6mos: 
Manual Therapy vs Active: 

ES = -0.51 (-1.17, 0.14)
	 
	ND
	Manual therapy produced an immediate analgesic effect, and significantly reduces and pain and disability, compared to exercise therapy.   
	+

	Cecchi 
2010
 ADDIN EN.CITE 

8
 (Linked to Cecchi 2012
 ADDIN EN.CITE 

9
)
	210 (mean ≥ 6), mean age = 59, SD = 14.0, F: 67%

	Group 1: Spinal Manipulation (Thrust): 70, 1%; 4-6 x 20min x 4-6wk
Group 2: Individual Physiotherapy 

(Non-thrust): 70, 3%; 

15 x 1hr x 3wk
Group 3: 

Back School (Active): 70, 3%; 15 x 1hr x 3wk
	Numerical Rating Scale (post-treatment, 3mos, 12mos)

P = NS (post-treatment, comparison between all groups); P < 0.029 (12mos, Group 1 vs Group 2); P < 0.010 (12mos, Group 1 vs Group 3)

Effect size
Post-Treatment: 
Group 1 vs Group 3: 

*ES = 0.20 (-0.14, 0.53)
Group 1 vs Group 2: 

ES = 0.29 (-0.04, 0.63)
Group 2 vs Group 3: 

*ES = -0.13 (-0.46, 0.21)


3mos: 
Group 1 vs Group 3: 

*ES = -0.92 (-1.27, -0.57)
Group 1 vs Group 2: 

ES = -1.02 (-1.38, -0.66)
Group 2 vs Group 3: 

*ES = 0.08 (-0.25, 0.42)


6mos: 
Group 1 vs Group 3: 

*ES = -0.70 (-1.04 -0.35)
Group 2 vs Group 3: 

ES =-0.65 (-1.00, -0.31)
Group 2 vs Group 3: 

*ES = 0.00 (-0.34, 0.34)
	Roland Morris Disability Scale (post-treatment, 3mos, 12mos)

P < 0.001 (post-treatment, Group 1 vs Group 2); P < 0.001  (post-treatment, Group 1 vs Group 3); P < 0.001 (12mos, Group 1 vs Group 2); P < 0.001  (12mos, Group 1 vs Group 3)

Effect size
Post-Treatment: 
Group 1 vs Group 3: 

*ES = -1.12 (-1.48, -0.76)
Group 1 vs Group 2: 

ES = -0.90 (-1.25, -0.55)
Group 2 vs Group 3: 

*ES = -0.12 (-0.46, 0.22)

3mos: 
Group 1 vs Group 3: 

ES = -0.76 (-1.11, -0.42)
Group 1 vs Group 2: 

ES = -0.79 (-1.14, -0.44)
Group 2 vs Group 3: 

*ES = 0.02 (-0.31, 0.36)

6mos: 
Group 1 vs Group 3: 

*ES = -0.66 (-1.00, -0.31)
Group 2 vs Group 3: 

ES = -0.73 (-1.07, -0.38)
Group 2 vs Group 3: 

*ES = 0.08 (-0.25, 0.42)
	 
	None
	Spinal manipulation provided better short and long-term functional improvement, and more pain relief in the follow-up than either back school or individual physiotherapy.
	+

	Haas 
2014
 ADDIN EN.CITE 
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	400 (≥3), mean age: 41, SD 14.1. F: 50%
	Dose Study

Spinal Manipulative Therapy 

(Thrust):
0 Sessions: 100, 10%; 

3 x 15min/d x 6wk
6 Sessions: 100, 10%; 

3 x 15min/d x 6wk

12 Sessions: 100, 7%; 

3 x 15min/d x 6wk

18 Sessions: 10, 5%; 

3 x 15min/d x 6wk

Light Massage (Active):
100, 7%; 

18 x 15min/d x 6wk
	Modified Von Korff Pain Scale (post-treatment) 

P < 0.05 (All doses compared to Light Massage)

Effect size
Post-Treatment: 
SM (6 sessions) vs Massage: 

ES = -0.13 (-0.41, 0.15)
SM (12 sessions) vs Massage: 

ES = -0.44 (-0.73, -0.16)
SM (18 Sessions) vs Massage: 

*ES = -0.23 (-0.51, 0.05)

3mos: 
SM (18 Sessions) vs Massage: 

*ES = -0.33 (-0.61, -0.04)
	 
	 
	ND
	The doctor-patient encounter can have a relatively important effect on outcomes in open-label randomized trials of treatment efficacy, both directly and mediated indirectly through participant expectations. 
	+

	Vismara 201211
	21 (mean ≥ 6), mean age = 44, SD = 10.2, F: 100%


	Osteopathic Manipulative Treatment (OMT, Thrust) + Specific Exercises: 10, 20%; 

1 x 90min (45min OMT + 45min Specific Exercises) x ND
Specific Exercises (Active): 11, 0%; 

1 x 45min X ND
	Visual Analog Scale (post-treatment) 
P < 0.05; aP < 0.05 (Both groups)

Effect size
Post-Treatment: 
OMT vs Exercise: 

ES = -1.56 (-2.69, -0.42)
	Roland Morris Disability Questionnaire (RMDQ); Oswestry Low Back Pain Disability Questionnaire (ODQ) (post-treatment)


RMDQ

P < 0.05

OQ

P < 0.05


Effect size
Post-Treatment: 
OMT vs Exercise: 

ES = -1.67 (-2.74, -0.60) (RMD)
OMT vs Exercise: 

ES = -2.04 (-3.18, -0.90) (ODQ) 
	 
	ND
	Combining specific exercises and osteopathic therapy effectively improved biomechanical parameters of the thoracic spine. 
	+

	Thrust vs. Thrust or Dose Study Comparator

	Oliveira 201312
	148 (≥ 3), mean age = 46, SD = 11.3, F: 74%
	Region-specific Manipulation (Thrust): 74, 0%; 

1 x ND x 1d

Non-region-specific Manipulation (Thrust): 74, 0%; 

1 x ND x 1d
	Numeric Rating Scales (post-treatment)
P = NS

Effect size
Post-Treatment: 
Region Specific vs Non-region-specific: 

ES = -0.17 (-0.49, 0.16)
	 
	 
	None
	No between-group differences were observed for pain intensity. 
	++

	Haas 

200413
	72 (≥ 3), mean age = 48, SD = 14.0, F: 54%


	Dose Study

Spinal Manipulation (Thrust):

0 Sessions: 100, 10%; 

3 x 15min/d x 6wk
3 Sessions: 18, 0%; 

ND x ND x 3wk
6 Sessions: 18, 0%; 

ND x ND x 3wk
9 Sessions: 18, 6%;
ND x ND x 3wk

12 Sessions: 18, 0%;
ND x ND x 3wk

* All patients received spinal manipulation at each visit. Half of the patients per group received soft tissue therapy, hot packs, electrotherapy or ultrasound
	Modified Von Korff Pain Scale (4wk, 12wk)
P = 0.014 (4wk, a visits effect was noted and the slope for group means was approximately 5.7 points per 3 visits. There was no effect of treatment regimen); P = NS (12wk, the data suggested the potential for a similar effect of visits on patients receiving both manipulation and physical modalities.)


Effect size
Post-Treatment: 
SM (4 sessions/wk) vs SM (1 session/wk): 

ES = -0.68 (-1.36, -0.01)
SM (4 sessions/wk) vs SM (2 sessions/wk): 

ES = -0.63 (-1.30, 0.04)
SM (4 sessions/wk) vs SM (3 sessions/wk): 

ES = -0.11 (-0.76, 0.55)

12wk: 
SM (4 sessions/wk) vs SM (1 session/wk): 

ES = -0.36 (-1.02, 0.30)
SM (4 sessions/wk) vs SM (2 sessions/wk): 

ES = -0.37 (-1.03, 0.28)
SM (4 sessions/wk) vs SM (3 sessions/wk): 

ES =0.36 (-0.30, 1.02)
	Modified Von Korff Disability Scale (4wk, 12wk)

P = 0.018 (4wk, A visits effect was noted and the slope for group means was approximately 5 points per 3 visits; P = NS (12wk) 


Effect size
Post-Treatment: 
SM (4 sessions/wk) vs SM (1 session/wk): 

ES = -0.82 (-1.50, -0.14)
SM (4 sessions/wk) vs SM (2 sessions/wk): 

ES = -0.77 (-1.45,  -0.09)
SM (4 sessions/wk) vs SM (3 sessions/wk): 

ES = -0.46 (-1.13, 0.20)

12wk: 
SM (4 sessions/wk) vs SM (1 session/wk): 

ES = -0.13 (-0.78, 0.53)
SM (4 sessions/wk) vs SM (2 sessions/wk): 

ES = -0.22 (-0.87, 0.44)
SM (4 sessions/wk) vs SM (3 sessions/wk): 

ES = 0.42 (-0.24, 1.08)
	 
	None
	There was a positive clinically important effect of the number of chiropractic treatments on chronic low back pain at four weeks. Relief was substantial for patients receiving care three to four times per week for three weeks. 
	++

	Parker 

201214
	19 (≥ 3), mean age = 30, SD = 10.0, F: 42% 

	Crossover Design

Osteopathic Manipulative Treatment 

(Thrust): 

Sequence 1:8, 0%; 1 x 30min X 1d
Sequence 2:11, 0%; 

1 x 30min X 1d
	Visual Analog Scale (post-treatment)

aP < 0.05 


Effect size
Post-Treatment: 
SM (4 sessions/wk) vs SM (1 session/wk): 

ES = -0.12 (-0.75, 0.52)

	 
	 
	ND
	Osteopathic manipulative treatment improved self-reported pain immediately after treatment regardless of hydration status. 
	+

	Descarreaux 200415
	30 (mean ≥ 6), mean age = 42, SD = 8.6, F: 20%

	Dose/Phase Study

Phase 1: Spinal Manipulation Therapy LBP-1  (Thrust): 15, ND; 12 x ND x 4wk

Phase 1: Spinal Manipulation Therapy LBP-2 (Thrust): 15, ND; 12 x ND x 4wk

Phase 2: Spinal Manipulation Therapy LBP-1  (Thrust): No treatment for 9mos

Phase 2: Spinal Manipulation Therapy LBP-2 (Thrust): ND x ND x Every 3wk for 9mos

	Visual Analog Scale (post-treatment phase 1; FU: every 3mos for 10mos) 

aP = ND (For both groups, the initial intensive phase of treatments yielded a significant reduction of 21 mm (95% CI, 14-28 mm))


Effect size
Post-Treatment: 
LBP-1 vs LBP-2: 

ES = -0.16 (-0.88, 0.55)
	Modified Oswestry Disability Index (post-treatment phase 1; FU: every 3mos for 10mos)
aP < 0.05 (LBP-1, the mean disability scores went back to their pretreatment level (P < 0.05) between the 4th and 7th months of the experiment); aP < 0.05 (LBP-2, the disability scores were significantly lower after the 10 month period (p<0.05))
Effect size
Post-Treatment: 
LBP-1 vs LBP-2: 

ES = -0.08 (-0.80, 0.63)
	 
	ND
	Intensive spinal manipulation is effective for the treatment of chronic low back pain. 
	0

	Thrust vs. Non-thrust Interventions

	Cecchi 2010
 ADDIN EN.CITE 

8
 (Linked to Cecchi 2012
 ADDIN EN.CITE 

9
)
	210 (mean ≥ 6), mean age = 59, SD = 14.0, F: 67%

	Group 1 - Spinal Manipulation (Thrust): 70, 1%; 4-6 x 20min x 4-6wk
Group 2 - Individual Physiotherapy 

(Non-thrust): 70, 3%; 

15 x 1hr x 3wk
Group 3 - Back School (Active): 70, 3%; 

15 x 1hr x 3wk 
	Numerical Rating Scale (post-treatment, 3mos, 12mos)

P = NS (post-treatment, comparison between all groups); P < 0.029 (12mos, Group 1 vs Group 2); P < 0.010 (12mos, Group 1 vs Group 3)

Effect size
Post-Treatment: 
Group 1 vs Group 3: 

*ES = 0.20 (-0.14, 0.53)
Group 1 vs Group 2: 

ES = 0.29 (-0.04, 0.63)
Group 2 vs Group 3: 

*ES = -0.13 (-0.46, 0.21)

3mos: 
Group 1 vs Group 3: 

*ES = -0.92 (-1.27, 0.57)
Group 1 vs Group 2: 

ES = -1.02 (-1.38, -0.66)
Group 2 vs Group 3: 

*ES = 0.08 (-0.25, 0.42)


6mos: 
Group 1 vs Group 3: 

*ES = -0.70 (-1.04 -0.35)
Group 2 vs Group 3: 

ES =-0.65 (-1.00, -0.31)
Group 2 vs Group 3: 

*ES = 0.00 (-0.34, 0.34)
	Roland Morris Disability Scale (post-treatment, 3mos, 12mos)

P < 0.001 (post-treatment, Group 1 vs Group 2)

P < 0.001  (post-treatment, Group 1 vs Group 3); P < 0.001 (12mos, Group 1 vs Group 2); P < 0.001  (12mos, Group 1 vs Group 3)

Effect size
Post-Treatment: 
Group 1 vs Group 3: 

*ES = -1.12 (-1.48, -0.76)
Group 1 vs Group 2: 

ES = -0.90 (-1.25, -0.55)
Group 2 vs Group 3: 

*ES = -0.12 (-0.46, 0.22)


3mos: 
Group 1 vs Group 3: 

ES = -0.76 (-1.11, -0.42)
Group 1 vs Group 2: 

ES = -0.79 (-1.14, -0.44)
Group 2 vs Group 3: 

*ES = 0.02 (-0.31, 0.36)

6mos: 
Group 1 vs Group 3: 

*ES = -0.66 (-1.00, -0.31)
Group 2 vs Group 3: 

ES = -0.73 (-1.07, -0.38)
Group 2 vs Group 3: 

*ES = 0.08 (-0.25, 0.42)
	 
	None
	Spinal manipulation provided better short and long-term functional improvement, and more pain relief in the follow-up than either back school or individual physiotherapy.
	+

	Non-thrust vs. Sham or No Treatment  

	Goodsell 200016
	26 (mean ≥ 6), mean age = 39, SD = 15.0, F: 50%
	Crossover Design
Central Posteroanterior Mobilization (Non-thrust): 26, 0%; 

1 x 3min x 1d

No Treatment: 

1 x 3min x 1d

	Visual Analog Scale (post-treatment)

P < 0.05 


	 
	 
	ND
	Mobilization significantly reduces pain intensity during active movement. 
	+

	Non-thrust vs. Active Comparator

	Cecchi 2010
 ADDIN EN.CITE 

8
 (Linked to Cecchi 2012
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	210 (mean ≥ 6), mean age = 59, SD = 14.0, F: 67%

	Group 1 - Spinal Manipulation (Thrust): 70, 1%; 4-6 x 20min x 4-6wk
Group 2 - Individual Physiotherapy 

(Non-thrust): 70, 3%; 

15 x 1hr x 3wk
Group 3 - Back School (Active): 70, 3%; 

15 x 1hr x 3wk 
	Numerical Rating Scale (post-treatment, 3mos, 12mos)

P = NS (post-treatment, comparison between all groups); P < 0.029 (12mos, Group 1 vs Group 2); P < 0.010 (12mos, Group 1 vs Group 3)
Effect size
Post-Treatment: 
Group 1 vs Group 3: 

*ES = 0.20 (-0.14, 0.53)
Group 1 vs Group 2: 

ES = 0.29 (-0.04, 0.63)
Group 2 vs Group 3: 

*ES = -0.13 (-0.46, 0.21)

3mos: 
Group 1 vs Group 3: 

*ES = -0.92 (-1.27, 0.57)
Group 1 vs Group 2: 

ES = -1.02 (-1.38, -0.66)
Group 2 vs Group 3: 

*ES = 0.08 (-0.25, 0.42)


6mos: 
Group 1 vs Group 3: 

*ES = -0.70 (-1.04 -0.35)
Group 2 vs Group 3: 

ES =-0.65 (-1.00, -0.31)
Group 2 vs Group 3: 

*ES = 0.00 (-0.34, 0.34)
	Roland Morris Disability Scale (post-treatment, 3mos, 12mos)

P < 0.001 (post-treatment, Group 1 vs Group 2)

P < 0.001  (post-treatment, Group 1 vs Group 3); P < 0.001 (12mos, Group 1 vs Group 2); P < 0.001  (12mos, Group 1 vs Group 3)

Effect size
Post-Treatment: 
Group 1 vs Group 3: 

*ES = -1.12 (-1.48, -0.76)
Group 1 vs Group 2: 

ES = -0.90 (-1.25, -0.55)
Group 2 vs Group 3: 

*ES = -0.12 (-0.46, 0.22)

3mos: 
Group 1 vs Group 3: 

ES = -0.76 (-1.11, -0.42)
Group 1 vs Group 2: 

ES = -0.79 (-1.14, -0.44)
Group 2 vs Group 3: 

*ES = 0.02 (-0.31, 0.36)

6mos: 
Group 1 vs Group 3: 

*ES = -0.66 (-1.00, -0.31)
Group 2 vs Group 3: 

ES = -0.73 (-1.07, -0.38)
Group 2 vs Group 3: 

*ES = 0.08 (-0.25, 0.42)
	 
	None
	Spinal manipulation provided better short and long-term functional improvement, and more pain relief in the follow-up than either back school or individual physiotherapy.
	+

	Ferreira 200717 (Linked to Ferreira 2010
 ADDIN EN.CITE 
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)
	240 (≥ 3), mean age = 54, SD = 15.0, F: 69%
	Spinal Manipulative Therapy (Non-Thrust): 80, 4%; 12 x ND x 8wk

General Exercise  (Active): 80, 8%; 12 x 1hr/d x 8wk

Motor Control Exercise (Active): 80, 9%; 

12 x ND x 8wk


	Visual Analogue Scale (post-treatment; FU; 6mos, 12mos)

P = NS


Effect size
Post-treatment: 
Group 1 vs Average of Group 2/Group3: 

*ES = -0.12 (-0.40, 0.16)


6mos: 
Group 1 vs Average of Group 2/Group3: 

*ES = -0.10 (-0.38, 0.19)


12mos:
Group 1 vs Group 2: 

ES = -0.11 (-0.43, 0.22)
Group 1 vs Group 3: 

ES = 0.00 (-0.33, 0.33)
	Roland Morris Disability Questionnaire (post-treatment; FU; 6mos, 12mos)
P = NS

Effect size
Post-treatment: 
Group 1 vs Average of Group 2/Group3: 

*ES = -0.15 (-0.43, 0.13)

6mos: 
Group 1 vs Average of Group 2/Group3: 

*ES = -0.24 (-0.52, 0.05)


12mos:
Group 1 vs Group 2:

ES = -0.06 (-0.38, 0.27)
Group 1 vs Group 3:

ES = -0.06 (-0.27, 0.40)
	 
	None
	The groups had similar outcomes at six and twelve months. 
	+

	Cambron 2006
 ADDIN EN.CITE 
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 (Linked with Gudavalli 2006
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)
	235 (≥ 3), mean age = 41, SD = ND, F: 37%

	Flexion-distraction (Non-thrust): 123, 11%; 

ND x ND x 4wk

Active Trunk Exercise Protocol (Active): 112, 22%; 

2-4 sessions x ND x 4wk


	Visual Analog Scale (post-treatment, 3mos, 6mos, 12mos)

P = 0.01

Effect size
Post-Treatment: 
Flexion-distraction vs Exercise: 

*ES = -0.28 (-0.57, 0.00)

3mos: 
Flexion-distraction vs Exercise: 

*ES = -0.14 (-0.45, 0.16)

6mos:
Flexion-distraction vs Exercise: 

*ES = -0.23 (-0.54, 0.08)

	Roland Morris Disability Questionnaire (post-treatment, 3mos, 6mos, 12mos)

P = NS

Effect size
Post-Treatment: 
Flexion Distraction vs Exercise: 

*ES = -0.05 (-0.33, 0.23)

3mos: 
Flexion-distraction vs Exercise: 

*ES = -0.06 (-0.36, 0.25)

6mos:
Flexion-distraction vs Exercise: 

*ES = -0.19 (-0.50, 0.11)
	SF-36 Questionnaire (post-treatment, 3m, 6m, 12m)
P = NS; P < 0.01 (Both groups. Physical and mental health component) 

Effect size
Post-Treatment:
Flexion-distraction vs Exercise: 

ES = -0.06 (-0.31, 0.2)
	None
	Subjects receiving flexion distraction had significantly greater pain relief from perceived than those receiving active trunk exercises.  
	+

	Mackawan 2007
 ADDIN EN.CITE 
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	67 (≥ 3), mean age = 39, SD = 8.0, F: 61%


	Mobilization 

(Non-thrust) 

32, 0%; 

1 x 10min x 1d

Traditional Thai Massage (Active): 35, 0%; 

1 x 10min x 1d


	Visual Analog Scale (post-treatment)

P = NS; aP = 0.002 (Mobilization); aP = 0.000 

(Thai Massage)

Effect size
Post-Treatment: 
Mobilization vs Thai Massage: 

ES = 0.55 (0.06, 1.04)


	 
	 
	ND
	Both Thai massage and joint mobilization can temporarily relieve pain in patients with non-specific low back pain. However, Thai massage yields slightly more beneficial effects than joint mobilization.
	+

	Rasmussen-Barr 

200322
	47 (≥ 3), median age = 38, SD = 11.0, F: 74%


	Manual Treatment (Non-thrust): 23, 17.4%; 

6 x 45min x 6wk

Stabilizing Training (Active): 24, 8.3%; 

6 x 45min x 6wk


	Visual Analog Scale (post-treatment; FU: 3mos, 12mos) 

P = NS (post-treatment); P < 0.002 (3mos, stabilizing training vs manual treatment); P = NS (12mos)  

Effect size
Post-Treatment: 
Manual Treatment vs Stabilizing Training: 

*ES = 0.18 (-0.44, 0.79)

3mos: 
Manual Treatment vs Stabilizing Training: 

*ES = 0.36 (-0.33, 1.05)
	Oswestry Low Back-Pain Questionnaire (OSW); Disability Rating Index (DRI) (post-treatment; FU: 3mos, 12mos)

OSW

P = NS (post-treatment, 3mos, 12mos)

DRI 

P = NS (post-treatment); P = 0.03 (Stabilizing Training vs Manual Treatment); P = NS (12mos)  


Effect size
Post-Treatment: 
Manual Treatment vs Stabilizing Training: 

*ES = 0.48 (-0.14, 1.11)

3mos:
Manual Treatment vs Stabilizing Training: 

*ES = 0.75 (0.04, 1.46)
	 
	ND
	No short-term differences between the groups were demonstrated in the accessed outcome measures. Long term, stabilizing training was more effective than manual treatment.
	+

	Geisser 200523
	100 (≥ 3), mean age = 41, SD = 11.3, F: 49%
	Group 1- Manual: Therapy + Specific Exercises (Non-Thrust): 26, 19%; 5 x ND x 5wk


Group 2- Sham Manual Therapy + Specific Exercises (Active): 25, 28%; 5 x ND x 5wk

Group 3- Manual Therapy + Non-specific Exercises (Non-Thrust): 24, 38%; 

5 x ND x 5wk

Group 4- Sham Manual Therapy + Non-Specific Exercises (Active): 

25, 28%; 

5 x ND x 5wk
	Visual Analog Scale (VAS); McGill Pain Questionnaire (pain) (post-treatment)


VAS:

P < 0.05

MPQ:

P < 0.05


Effect size
Post-Treatment: 
Group 1 vs Group 2:
*ES = -0.53 (-1.09, 0.03)
Group 3 vs Group 4:
*ES = -0.35 (-0.90, 0.21)
	Quebec Back Pain Disability Scale, Interference Subscale of the Multidimensional Pain Inventory (post-treatment)

P = NS


Effect size
Post-Treatment 
Group 1 vs Group 2: 

*ES = -0.12 (-0.67, 0.44)
Group 3 vs Group 4: 

*ES = -0.57 (-1.14, -0.01)
	 
	ND
	Manual therapy with specific adjuvant exercise appears to be beneficial in treating chronic low back pain. 
	0

	12 Months Chronicity

	Thrust vs. No Treatment Comparator 
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	240 (mean ≥ 12), mean age = 54, SD = 15.0, F: 69% 

	Group 1- High-Velocity Low Amplitude Spinal Manipulation (Thrust): 96, 4%; 

3 x 30min x 6wk

Group 2- Low-Velocity Variable Amplitude Spinal Mobilization  

(Non-thrust): 95, 10%; 

3 x 30min x 6wk

Group 3- Minimal Conservative Medical Care 

(No Treatment): 49, 45%; 

3 x 30min x 6wk


	Visual Analog Scale (3wk, 6wk, 12wk, 24wk)

P = 0.05 (3wk, Group 3 vs Group 1) 


Effect Size
Post-Treatment: 
Group 1 vs Group 3: 

ES = -0.12 (-0.49, 0.25)
Group 1 vs Group 2: 

ES = 0.00 (-0.29, 0.29)
Group 2 vs Group 3: 

ES = -0.12 (-0.49, 0.25) 


	Roland Morris Disability Questionnaire (3wk, 6wk, 12wk, 24wk)
P = 0.003 (3wk, Group 3 vs Group 1); P < 0.001 (3wk, Group 3 vs Group 2); P < 0.04 (6wk, Group 3 vs Group 2); P < 0.007 (12wk, Group 3 vs Group 2); P < 0.007 (24wk, Group 3 vs Group 2)

Effect Size
Post-Treatment: 
Group 1 vs Group 3:

ES = 0.02 (-0.27, 0.30)
Group 1 vs Group 2: ES = -0.18 (-0.55, 0.19)
Group 2 vs Group 3:
ES = -0.20 (-0.57, -0.17)

24wk: 
Group 1 vs Group 3:

ES = 0.17 (-0.12, 0.46)
Group 1 vs Group 2:  

ES = -0.18 (-0.55, 0.19)
Group 2 vs Group 3:

ES = -0.35 (-0.72, 0.02)
	SF-36 Questionnaire (3wk, 6wk, 12wk, 24wk)

P < 0.04 (Group 3 vs Group 2)

Effect Size
Post-Treatment: 
Group 1 vs Group 3:

ES = -0.12 (-0.41, 0.17)
Group 1 vs Group 2: 

ES = 0.20 (-0.17, 0.57)
Group 2 vs Group 3:

ES = 0.32 (-0.05, 0.69)
	Twenty-one side effects were reported in twenty participants: seven lasted longer than twenty-four hours; all resolved within six days. 
	Biomechanically distinct forms of spinal manipulation did not lead to different outcomes in older patient with low back pain.  
	++

	Paatelma 
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 (Linked to Kilpikoski 200926)
	134 (mean ≥ 12), mean age = 44, SD = 11.3, F: 35%
	Osteopathic Manipulative Treatment (Thrust): 35, 22%; 3-7 x ND x ND
McKenzie Method (Non-thrust): 45, 14%; 

3-7 x ND x ND
Advice Only (No-treatment): 26, 30%; 

1 X 45-60min x ND
	Visual Analog Scale (FU: 3mos, 6mos, 12mos)

P = NS (3mos); P = 0.009 (6mos, McKenzie vs Advice Only)


	Roland Morris Disability Questionnaire (FU: 3mos, 6mos, 12mos)
P = NS (3mos); P = 0.003 (6mos, McKenzie vs Advice Only); P = 0.028 (12mos, McKenzie vs Advice Only); P = 0.068 (12mos, Osteopathic vs Advice Only)

 
	 
	ND
	All groups demonstrated some improvements in low back and leg pain and in disability. A trend emerged that the osteopathic and McKenzie methods demonstrated a small treatment effect compared with the advice-only group.
	+

	Thrust vs. Active Comparator

	Bialosky 

200927
	36 (mean ≥ 12), mean age = 32, SD = 12.4, F: 72%
	Spinal Manipulative Therapy (Thrust):12, 0%; 

1 x 5min x 1d

Stationary Bicycle (Active): 12, 0%; 

1 x 5min x 1d

Lumbar Extension Exercises (Active): 12, 0%; 

1 x 5min x 1d
	Numeric Rating Scale (post-treatment)

P = NS


	 
	 
	ND
	The inhibition of A-delta fiber-mediated pain perception was similar for all groups. 
	+

	Rasmussen 200828
	72 (mean ≥ 12), mean age = 40, range = 26-65, F: 53%
	Manipulative Therapy (Thrust): 35, 0%; 

6 x 45min x 6wk

Extension Exercises  (Active): 37, 0%; 

6 x 45min x 6wk

	Visual Analog Scale (post-treatment; FU: 1yr)
P = NS 
	 
	 
	Four patients in the manipulation group and three patients in the extension exercises group reported worsening of back pain after four weeks. Similar numbers observed after three months and one year.
	Manipulation did not provide an additional benefit when extension exercises were used as basic therapy.
	+

	Ritvanen 200729
	70 (mean ≥ 12), mean age = 41, SD = 5.3, F: 44%
	Traditional Bone Setting (Thrust): 35, 0%; 

5 x ND x 5wk

Physical Therapy (PT, Active): 35, 9%; 

5 x ND x 5wk
	Visual Analog Scale (FU: 1mos) 

P = NS; aP < 0.001 (Both groups)


Effect size
Post-Treatment: 
Bone Setting vs PT: 

*ES = -1.09 (-1.63, -0.55)

	Oswestry Disability Questionnaire (FU: 1mos)

P = NS; aP < 0.001 (Both groups)


Effect size
Post-Treatment: 
Bone Setting vs PT: 

ES = -2.50 (-3.18, -1.82)
	 
	ND
	Both therapies reduce the subjective feeling of pain as indicated by and alleviate functional disability as shown by the. 
	+

	Thrust vs. Non-thrust Comparator 
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	240 (mean ≥ 12), mean age = 54, SD = 15.0, F: 69% 

	Group 1- High-Velocity Low Amplitude Spinal Manipulation (Thrust): 96, 4%; 

3 x 30min x 6wk

Group 2- Low-Velocity Variable Amplitude Spinal Mobilization  

(Non-thrust): 95, 10%; 

3 x 30min x 6wk

Group 3- Minimal Conservative Medical Care 

(No Treatment): 49, 45%; 

3 x 30min x 6wk


	Visual Analog Scale (3wk, 6wk, 12wk, 24wk)

P = .05 (3wk, Group 3 vs Group 1) 


Effect Size
Post-Treatment: 
Group 1 vs Group 3: 

ES = -0.12 (-0.49, 0.25)
Group 1 vs Group 2: 

ES = 0.00 (-0.29, 0.29)
Group 2 vs Group 3: 

ES = -0.12 (-0.49, 0.25) 


	Roland Morris Disability Questionnaire (3wk, 6wk, 12wk, 24wk)
P = 0.003 (3wk, Group 3 vs Group 1); P < 0.001 (3wk, Group 3 vs Group 2); P < 0.04 (6wk, Group 3 vs Group 2); P < 0.007 (12wk, Group 3 vs Group 2); P < 0.007 (24wk, Group 3 vs Group 2)

Effect Size
Post-Treatment: 
Group 1 vs Group 3:

ES = 0.02 (-0.27, 0.30)
Group 1 vs Group 2: ES = -0.18 (-0.55, 0.19)
Group 2 vs Group 3:
ES = -0.20 (-0.57, -0.17)

24wk: 
Group 1 vs Group 3:

ES = 0.17 (-0.12, 0.46)
Group 1 vs Group 2:  

ES = -0.18 (-0.55, 0.19)
Group 2 vs Group 3:

ES = -0.35 (-0.72, 0.02)
	SF-36 Questionnaire (3wk, 6wk, 12wk, 24wk)

P < 0.04 (Group 3 vs Group 2)

Effect Size
Post-Treatment: 
Group 1 vs Group 3:

ES = -0.12 (-0.41, 0.17)
Group 1 vs Group 2: 

ES = 0.20 (-0.17, 0.57)
Group 2 vs Group 3:

ES = 0.32 (-0.05, 0.69)
	Twenty-one side effects were reported in twenty participants: seven lasted longer than twenty-four hours; all resolved within six days. 
	Biomechanically distinct forms of spinal manipulation did not lead to different outcomes in older patient with low back pain.  
	++

	Paatelma 

2008
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 (Linked to Kilpikoski 200926)
	134 (mean ≥ 12), mean age = 44, SD = 11.3, F: 35%


	Osteopathic Manipulative Treatment (Thrust): 35, 22%; 3-7 x ND x ND
McKenzie Method (Non-thrust): 45, 14%; 

3-7 x ND x ND
Advice Only (No-treatment): 26, 30%; 

1 x 45-60min x ND

	Visual Analog Scale (FU: 3mos, 6mos, 12mos)

P = NS (3mos); P = 0.009 (6mos, McKenzie vs Advice Only)

	Roland Morris Disability Questionnaire (FU: 3mos, 6mos, 12mos)
P = NS (3mos); P = 0.003 (6mos, McKenzie vs Advice Only); P = 0.028 (12mos, McKenzie vs Advice Only); P = 0.068 (12mos, Osteopathic vs Advice Only)

 
	 
	ND
	All groups demonstrated some improvements in low back and leg pain and in disability. A trend emerged that the osteopathic and McKenzie methods demonstrated a small treatment effect compared with the advice-only group.
	+

	Petersen 201130
	350 (mean ≥12), mean age  = 38, SD 9.9. F: 56%

	Spinal Manipulation (SM, Thrust): 175, 31%; ND x ND x 2wk

McKenzie Method (Non-thrust): 175, 21%; 

ND x ND x 2wk

	Low Back Pain Rating Scale (post-treatment; FU: 2mos, 12mos)

P = NS


Effect size
Post-Treatment: 
SM vs McKenzie: 

ES = 0.01 (-0.20, 0.22)

2mos: 
SM vs McKenzie:

ES = 0.00 (-0.21, 0.21)
	Roland Morris Disability Questionnaire (post-treatment; FU: 2mos, 12mos)
P = 0.022 (2mos, McKenzie vs SM); P = 0.030 (12mos, McKenzie vs SM) 

Effect size
Post-Treatment: 
SM vs McKenzie: 

ES = 0.12 (-0.09, 0.33)

2mos: 
SM vs McKenzie: 

ES = 0.25 (0.04, 0.46)

	Study-36 (post-treatment; FU: 2m, 12m)
P = NS

	ND
	The McKenzie method is slightly more effective than manipulation when used as an adjunctive to information and advice. 
	+

	Non-thrust vs. Sham or No Treatment Comparator
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	240 (mean ≥ 12), mean age = 54, SD = 15.0, F: 69% 
	Group 1- High-Velocity Low Amplitude Spinal Manipulation (Thrust): 96, 4%; 

3 x 30min x 6wk

Group 2- Low-Velocity Variable Amplitude Spinal Mobilization: (Non-thrust): 95, 10%; 

3 x 30min x 6wk

Group 3- Minimal Conservative Medical Care 

(No Treatment): 49, 45%; 

3 x 30min x 6wk


	Visual Analog Scale (3wk, 6wk, 12wk, 24wk)

P = 0.05 (3wk, Group 3 vs Group 1) 


Effect Size
Post-Treatment: 
Group 1 vs Group 3: 

ES = -0.12 (-0.49, 0.25)
Group 1 vs Group 2: 

ES = 0.00 (-0.29, 0.29)
Group 2 vs Group 3: 

ES = -0.12 (-0.49, 0.25) 


	Roland Morris Disability Questionnaire (3wk, 6wk, 12wk, 24wk)

P = 0.003 (3wk, Group 3 vs Group 1); P < 0.001 (3wk, Group 3 vs Group 2); P < 0.04 (6wk, Group 3 vs Group 2); P < 0.007 (12wk, Group 3 vs Group 2); P < 0.007 (24wk, Group 3 vs Group 2)


Effect Size
Post-Treatment: 
Group 1 vs Group 3:

ES = 0.02 (-0.27, 0.30)
Group 1 vs Group 2: 

ES = -0.18 (-0.55, 0.19)
Group 2 vs Group 3:
ES = -0.20 (-0.57, -0.17)

24wk: 
Group 1 vs Group 3:

ES = 0.17 (-0.12, 0.46)
Group 1 vs Group 2:  

ES = -0.18 (-0.55, 0.19)
Group 2 vs Group 3:

ES = -0.35 (-0.72, 0.02)
	SF-36 Questionnaire (3wk, 6wk, 12wk, 24wk)

P < 0.04 (Group 3 vs Group 2)
Effect Size
Post-Treatment: 
Group 1 vs Group 3:
ES = -0.12 (-0.41, 0.17)
Group 1 vs Group 2: 

ES = 0.20 (-0.17, 0.57)
Group 2 vs Group 3:

ES = 0.32 (-0.05, 0.69)
	Twenty-one side effects were reported in twenty participants: seven lasted longer than twenty-four hours; all resolved within six days. 
	Biomechanically distinct forms of spinal manipulation did not lead to different outcomes in older patient with low back pain.  
	++

	Paatelma 

2008
 ADDIN EN.CITE 

25
 (Linked to Kilpikoski 200926)
	134 (mean ≥ 12), mean age = 44, SD = 11.3, F: 35%


	Osteopathic Manipulative Treatment (Thrust): 35, 22%; 3-7 x ND x ND
McKenzie Method (Non-thrust): 45, 14%; 

3-7 x ND x ND
Advice Only (No-treatment): 26, 30%; 

1 x 45-60min x ND

	Visual Analog Scale (FU: 3mos, 6mos, 12mos)

P = NS (3mos); P = 0.009 (6mos, McKenzie vs Advice Only)


	Roland Morris Disability Questionnaire (FU: 3mos, 6mos, 12mos)
P = NS (3mos); P = 0.003 (6mos, McKenzie vs Advice Only); P = 0.028 (12mos, McKenzie vs Advice Only); P = 0.068 (12mos, Osteopathic vs Advice Only)

 
	 
	ND
	All groups demonstrated some improvements in low back and leg pain and in disability. A trend emerged that the osteopathic and McKenzie methods demonstrated a small treatment effect compared with the advice-only group.
	+

	Konstantinou 200731
	26 (mean ≥ 12), mean age = 38, SD = 11.7, F: 42%
	Crossover Design 

Mobilizations + Movements (MWM, Non-Thrust): 26, 0%; 

1 x 3min x 1d

Placebo (Sham): 

1 x 3min x 1d
	Visual Analog Scale (post-treatment)
P = NS

Effect size
Post-Treatment: 
MWM vs Placebo: 

*ES = -0.04 (-0.82, 0.74)
	 
	 
	ND
	Mobilization with movements did not significantly reduce pain compared with placebo.
	0

	Footnotes: 

1. For each outcome, the measurement scale is listed followed by the time points after baseline when outcomes were measured, including follow-up (FU) assessments.

2. All p-values represent between group differences, except where within-group p-values are represented, indicated by a superscripted “a” (aP).  

3. P-values favor the primary treatment group, listed first at the top of the “treatment arms column,” except where specified in parentheses.  

4. Effect sizes read as: ES  = X (95% Confidence Interval (CI))

5. Effect sizes were calculated where data was available in the published article.  Pooling for meta-analysis required at least three studies in their respective subgroup. 

6. NS = P-value is “not significant”

7. ND = Not described
8. IQR = Interquartile Range 

9. *Study is in the meta-analysis and the * indicates which groups were included in the analysis.  
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