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	Intervention
	Comparator
	Outcome
	Number of RCTs (patients)
Author Year
	Study Limitations
	Consistency
	Precision
	Reporting Bias
	Strength of Evidence
	Findings, Direction and  Magnitude of Effect

	Exercise
	Exercise vs. usual care, attention control, or no intervention
	Function
Short-term
	8 (N=748)

Bennell 2005
de Rooij 2017a
Lund 2008
Quilty 2003
Rosedale 2014
Segal 2015
Thorstensson 2005
Williamson 2007
	Moderate






















	Consistent
	Precise
	Undetected
	Moderate
	Pooled SMD −0.29, 95% CI −0.46 to −0.11, I2=9.9%

	
	
	Function
Intermediate-term
	11 (N=879)

Allen 2018a
Chen 2014
Huang 2005a
Huang 2005b
Huang 2003
Mat 2017a
Messier 2004
Quilty 2003
Segal 2015
Sullivan 1998
Weng 2009
	Moderate

















	Inconsistentb
	Imprecise
	Undetected
	Low 
	Pooled SMD −0.63, 95% CI −1.17 to −0.10, I2=90.8%
[excluding outlier trial]b

	
	
	Function
Long-term
	4 (N=1,199)

Allen 2018a
Messier 2004
Thomas 2002
Waller 2017a
	High










	Consistent 
	Precise
	Undetected
	Low 
	Pooled SMD −0.22, 95% CI −0.34 to −0.08, I2=0%

	
	
	Pain
Short-term
	8 (N=748)

Bennell 2005
de Rooij 2017a
Lund 2008
Quilty 2003
Rosedale 2014
Segal 2015
Thorstensson 2005 
Williamson 2007
	Moderate
	Consistent
	Precise
	Undetected
	Moderate
	Pooled difference on 0-10 scale: −0.47, 95% CI −0.86 to −0.10, I2=41.7%
One fair-quality trial (Bennell 2005) found no statistical difference between exercise and sham in proportion with clinically relevant reductions (≥1.75 points) in: VAS pain on movement: 58% (34/59) vs. 42% (27/65); RR 1.4, 95% CI 1.0 to 2.0;
VAS global improvement in pain: 59% (35/59) vs. 50% (33/65); RR 1.2, 95% CI 0.8 to 1.6


	
	
	Pain
Intermediate-term
	11 (N=880)

Allen 2018a
Chen 2014
Huang 2005a
Huang 2005b
Huang 2003
Mat 2017a
Messier 2004
Quilty 2003
Segal 2015
Sullivan 1998
Weng 2009
	Moderate
	Inconsistent
	Imprecise
	Undetected
	Low 
	Pooled difference on a 0-10 scale: −1.34, 95% CI −2.12 to −0.54, I2=90%

	
	
	Pain
Long-term
	4 (N=1,200)

Allen 2018a
Messier 2004
Thomas 2002
Waller 2017a
	High
	Consistent
	Precise
	Undetected
	Low
	Pooled difference on a 0-10 scale: −0.30, 95% CI −0.49 to −0.00, I2=0%

	
	Exercise vs. pharmacologic therapy (acetaminophen and NSAIDs)
	Function, 
Intermediate-term
	1 (N=93)
Holsgaard-Larsen 2018 and 2017a
	Moderate
	Unknown
	Imprecise
	Undetected
	Lowc
	No differences between groups on any measure.
Proportion achieving a clinically meaningful improvement (>10 points on KOOS ADL): 47% (22/47) versus 28% (13/46); RR 1.7, 95% CI 1.0 to 2.9
KOOS ADL (0-100): difference −3.6, 95% CI −9.2 to 2.1
KOOS Sport and Recreation (0-100): difference −2.9, 95% CI −11.4 to 5.5

	
	
	Pain
Intermediate-term
	1 (N=93)
Holsgaard-Larsen 2018 and 2017a
	Moderate
	Unknown
	Precise
	Undetected
	Lowc
	KOOS Pain (0-100): difference 4.2, 95% CI −10.0 to 1.6

	
	Exercise vs. usual care, attention control, no intervention, or pharmacologic therapy
	Harms
	8 (N=1097)

Abbott 2013
Bennell 2005
Chen 2014
Ettinger 1997
Huang 2003
Holsgaard-Larsen 2018 and 2017a
Thorstensson 2005
Weng 2009

	Moderate
	Consistent
	Precise
	Undetected
		Moderate
	One RCT in older patients reported six serious adverse events, with no significant difference between groups: five in the exercise group [four falls (1 resulting in distal radius fracture), one foot fracture from dropping a dumbbell] vs. one instance of sudden death in a control participant; 1.7% (5/290) vs. 0.7% (1/149), RR 2.57 (95% CI 0.30 to 21.79)

One trial reported greater temporary, minor increases in pain in the exercise group versus a sham group; however, four trials found no difference in worsening of pain symptoms with exercise vs. comparators. No difference in adverse events was reported on the one new trial of exercise compared to standard analgesics and anti-inflammatory therapy.

	Psychological Therapies

	CBT/MI/pain coping skills training vs. usual care
	Function, Pain
Short-term to long-term
	2 (N=222)

Helminen 2015
Somers 2012

	Moderate
	Consistent
	Imprecise
	Undetected
	Low
	No differences in one fair quality trial of CBT and one poor quality trial of pain coping skills training averaged over 6 to 12 months (intermediate to long term) and 1.5 to 10.5 months (short to intermediate term). 

	
	
	Function,
Short-term
	2 (N=210)
Gilbert 2018d
O’Moore 2018d
	Moderate
	Consistent
	Imprecise
	Undetected
	Low
	Pooled SMD on a 0-68 scale −2.09, 95% CI −8.70 to 1.61, I2=63.3%

	
	
	Pain
Short-term
	2 (N=210)
Gilbert 2018d
O’Moore 2018d
	Moderate
	Consistent
	Imprecise
	Undetected
	Low

	Pooled difference on a 0-20 scale: −0.60, 95% CI
 −1.48 to −0.08, I2 = 0.0%

	
	
	Harms
	4 (N=371)

Gilbert 2018d 
Helminen 2015
O’Moore 2018d
Somers 2012
	Moderate
	Consistent
	Imprecise
	Undetected
	Low
	No adverse events observed across four trials (3 fair quality and 1 poor quality).

	
	Pain coping skills training vs. exercise 
	Function 
Short-term and intermediate term
	1 (N=149)

Bennell 2016
	Moderate
	Unknown
	Imprecise
	Undetected
	Low
	No difference in WOMAC physical 0-68
Short-term: difference 2.0 (95% CI −2.4 to 6.4), p=0.37
Intermediate-term: MD 3.2 (95% CI −0.6 to 7.0), p=0.10

	
	
	Pain
Short-term and intermediate term
	1 (N=149)

Bennell 2016
	Moderate
	Unknown
	Imprecise
	Undetected
	Low
	No difference in WOMAC pain 0-20)
Short-term: difference −0.1 (95% CI −1.2 to 1.0)
Intermediate-term:
difference 0.4 (95% CI −0.8 to 1.6), p=0.49)

	
	
	Harms 
	1 (N=149)

Bennell 2016
	Moderate
	Unknown
	Imprecise
	Undetected
	Low
	Knee pain was more common in the exercise group during treatment (31% versus 3%) and during short and intermediate term followup (10% versus 7%) as was overall body pain (15% versus 2%)

	Physical Modalities
	Ultrasound vs. sham
	Function, 
Short-term
	3 (N=249)

Jia 2016e 
Yegin 2017e 
Yildiz 2015
	Moderate
	Unknown
	Imprecise
	Undetected
	Low
	Continuous and pulsed ultrasound vs. sham, difference −2.50, 95% CI −6.37 to 1.22, I2=94.0%

	
	
	Function
Intermediate-term
	1 (N=60)

Cakir 2014
	Moderate
	Unknown
	Imprecise
	Undetected
	Low
	Continuous and pulsed ultrasound vs. sham, 0-68 scale, differences: −2.9 (95% CI −9.19 to 3.39) and 1.6 (95% CI −3.01 to 6.22)

	
	
	Pain
Short-term
	3 (N=249)

Jia 2016e 
Yegin 2017e 
Yildiz 2015
	Moderate
	Unknown
	Imprecise
	Undetected
	Low
	Continuous and pulsed ultrasound vs. sham, 0-10 scale, pooled difference −1.20, 95% CI −3.71 to 1.31, I2=91.1%

	
	
	Pain
Intermediate-term
	1 (N=60)

Cakir 2014
	Moderate
	Unknown
	Imprecise
	Undetected
	Low
	Continuous and pulsed ultrasound vs. sham, 0-20 scale, differences: −1.6 (95% CI −3.26 to 0.06) vs. 0.2 (95% CI −1.34 to 1.74); also no difference between groups for other pain measures.

	
	
	Harms
	4 (N=318)

Cakir 2014
Jia 2016e 
Yegin 2017e 
Yildiz 2015
	Moderate
	Unknown
	Imprecise
	Undetected
	Low
	No adverse events reported during the four trials (1 good, 2 fair, and 1 poor quality)

	
	TENS vs. sham
	Function
Intermediate-term
	1 (N=70)

Fary 2011
	Low
	Unknown
	Imprecise
	Undetected
	Low
	Proportion of patients who achieved MCID (≥9.1) in WOMAC function: 38% vs 39%, RR 1.2 (95% CI 0.6 to 2.2);
Difference in mean change 
−1.9 (95% CI −9.7 to 5.9) on a 0-100 scale


	
	
	Pain
Intermediate-term
	1 (N=70)

Fary 2011
	Low
	Unknown
	Imprecise
	Undetected
	Low
	Proportion of patients who achieved MCID (≥20) in pain VAS: 56% vs 44%, RR 1.3 (95% CI 0.8 to 2.0)
Difference in mean change 0.9 (95% CI −11.7 to 13.4) on 0-100 VAS and −5.6 (95% CI −14.9 to 3.6) on 0-100 WOMAC pain scale. 


	
	
	Harms
	1 (N=70)

Fary 2011
	Low
	Unknown
	Imprecise
	Undetected
	Low
	No evidence of increased risk of serious harms; no differences between treatments for harms (RR 1.06, 95% CI 0.38 to 2.97)

	
	Low-level laser therapy vs. sham laser
	Function
Short-term
	1 (N=49) 

Al Rashoud 2014
	Moderate
	Unknown
	Imprecise
	Undetected
	Insufficient
	Insufficient evidence from one small fair quality trial

	
	
	Function
Intermediate-term
	2 (N=109)

Al Rashoud 2014 Tascioglu 2004
	High
	Inconsistent
	Imprecise
	Undetected
	Insufficient
	Insufficient evidence from one small fair trial and one poor quality trial

	
	
	Pain
Short-term
	2 (N=76)

Al Rashoud, 2014 Hegedus 2009

	High
	Inconsistent
	Imprecise
	Undetected
	Insufficient
	Insufficient evidence from two small trials, one fair trial and one poor quality

	
	
	Pain
Intermediate-term
	2 (N=109)

Al Rashoud, 2014 Tascioglu, 2004
	High

	Inconsistent
	Imprecise
	Undetected
	Insufficient
	Insufficient evidence from one small fair trial and one poor quality trial

	
	
	Harms
	2 (N=109)

Al Rashoud, 2014 Tascioglu, 2004
	High
	Consistent
	Imprecise
	Undetected
	Insufficient
	Data for harms was insufficient. No adverse events were reported.

	
	Microwave diathermy vs. sham
	Function
Short-term
	1 (N=63)

Giombini 2011
	Moderate
	Unknown
	Imprecise
	Undetected
	Insufficient
	There was insufficient evidence to determine short-term effects or harms from one small trial microwave diathermy 

	
	
	Pain
Short-term
	1 (N=63)

Giombini 2011
	Moderate
	Unknown
	Imprecise
	Undetected
	Insufficient
	There was insufficient evidence to determine short-term effects or harms from one small trial microwave diathermy; substantial imprecision noted


	
	
	Harms
	1 (N=63)

Giombini 2011
	Moderate
	Unknown
	Imprecise
	Undetected
	Insufficient
	Data for harms were insufficient. However, no serious adverse events occurred in either group. Two patients in the diathermy group reported transient aggravation of symptoms.

	
	Pulsed Short-wave Diathermy vs. Sham
	Function
Short-term
	1 (N=115)

Laufer 2005
	High
	Unknown
	Imprecise
	Undetected
	Insufficient
	Insufficient evidence from one poor quality trial

	
	
	Function
Long-term
	1 (N=86)

Fukuda 2011
	High
	Unknown
	Imprecise
	Undetected
	Insufficient
	Insufficient evidence from one poor quality trial

	
	
	Pain
Short-term
	1 (N=115)

Laufer  2005
	High
	Unknown
	Imprecise
	Undetected
	Insufficient
	Insufficient evidence from one poor quality trial

	
	
	Pain
Long-term
	1 (N=86)

Fukuda 2011
	High
	Unknown
	Imprecise
	Undetected
	Insufficient
	Insufficient evidence from one poor quality trial

	
	
	Harms
	2 (N=201)

Laufer 2005
Fukuda 2011
	High
	Unknown
	Imprecise
	Undetected
	Insufficient
	Data were insufficient for harms. No adverse events were reported by either trial.

	
	Electro-magnetic fields vs. sham
	Function
Short-term
	2 (N=180)

Battisti 2004
Thamsborg 2005
	Moderate
	Consistent
	Imprecise
	Undetected
	Low
	The fair quality trial: (WOMAC) activities of daily living subscale (0-85) mean difference −3.48 (95% CI −4.44 to −2.51)

	
	
	Pain
Short-term
	2 (N=180)

Battisti 2004
Thamsborg 2005
	Moderate
	Consistent
	Imprecise
	Undetected
	Low
	The fair quality trial:  WOMAC-pain subscale (0-25) versus sham, −0.84 (95% CI −1.10 to −0.58).

	
	
	Harms
	1 (N=90)

Thamsborg 2005
	Moderate
	Unknown
	Imprecise
	Undetected
	Low
	More patients who received real versus sham electromagnetic field therapy reported throbbing or warming sensations or aggravation of pain; however the difference was not significant (RR 1.95, 95% CI 0.81 to 4.71)

	
	Superficial heat vs. placebo
	Pain
Short-term
	1 (N=52)

Mazzuca 2004
	Moderate
	Unknown
	Imprecise
	Undetected
	Insufficient 
	Insufficient evidence from one small, fair-quality trial

	
	
	Harms
	1 (N=52)

Mazzuca 2004
	Moderate
	Unknown
	Imprecise
	Undetected
	Insufficient 
	Data was insufficient for harms; no adverse events were reported

	
	Brace vs. usual care
	Function, Pain, Harms
Intermediate- and long-term
	1 (N=118)

Brouwer 2006
	High
	Unknown
	Imprecise
	Undetected
	Insufficient 
	Insufficient evidence from one poor quality trial

	Manual Therapies
	Manipulation vs. usual care
	Function, Harms
Intermediate-term 

	1 (N=58 knee OA)

Abbott 2013
	Moderate
	Unknown
	Unknown
	Undetected
	Insufficient
	Insufficient evidence from one fair-quality trial; inadequate data to determine effect sizes or statistical significance

	
	Manipulation vs. exercise
	Function, Harms
Intermediate-term 

	1 (N=59 knee OA)

Abbott 2013
	Moderate
	Unknown
	Unknown
	Undetected
	Insufficient
	Insufficient evidence from one fair-quality trial; inadequate data to determine effect sizes or statistical significance

	
	Massage vs. usual care
	Function, Pain, Harms
Short-term
	1 (N=125)

Perlman 2012
	Moderate
	Unknown
	Imprecise
	Undetected
	Insufficient
	Insufficient evidence from one fair-quality trial.

	Mind-body Practices
	Tai Chi vs. attention control
	Function
Short-term
	2 (N=81)

Brismee 2007
Wang 2009
	High
	Consistent
	Imprecise
	Undetected
	Insufficient
	Insufficient evidence from two  small, unblinded trials; (one fair, one poor quality)


	
	
	Function
Intermediate-term
	1 (N=40)

Wang 2009
	Moderate
	Unknown
	Imprecise
	Undetected
	Insufficient
	Insufficient evidence from two small, unblinded trials (one fair, one poor quality)

	
	
	Pain
Short-term
	2 (N=81)

Brismee 2007
Wang 2009
	High
	Consistent
	Imprecise
	Undetected
	Insufficient
	Insufficient evidence from two small, unblinded trials (one fair, one poor quality)

	
	
	Pain
Intermediate term
	1 (N=40)

Wang 2009
	Moderate
	Unknown 
	Imprecise
	Undetected
	Insufficient
	Insufficient evidence from two small, unblinded trials (one fair, one poor quality)

	
	
	Harms
	2 (N=81)

Brismee 2007
Wang 2009
	High
	Consistent
	Imprecise
	Undetected
	Insufficient 
	Insufficient evidence from two small, unblinded trials(one fair, one poor quality)

	Acupuncture
	Acupuncture vs. usual care, no treatment, waitlist, or sham
	Function
Short-term
	4 (N=871)

Jubb 2008
Suarez-Almazo 2010
Yurturan 2007
Witt 2005
	Moderate
	Inconsistentf
	Precise
	Undetected
	Low
	Pooled SMD −0.05, 95% CI 
−0.32 to 0.38) 
[Excluding outlier]f

	
	
	Function
Intermediate-term
	4 (N=767)

Berman 2004 
Hinman 2014 Lansdown 2009 Witt 2005
	Moderate
	Consistent
	Precise
	Undetected
	Moderate
	

Pooled SMDg −0.15, 95% CI 
−0.31 to 0.02, I2=0% 

	
	
	Pain
Short-term
	6 (N=1065)

Berman 1999
Jubb 2008
Suarez-Almazo 2010
Williamson 2007 Witt 2005
Yurturan 2007
	Moderate
	Inconsistent
	Precise
	Undetected
	Low
	Pooled SMD −0.27, 95% CI 
−0.67 to 0.12, I2=79.3%

	
	
	Pain
Intermediate term
	4 (N=767)
Berman 2004 Hinman 2014 Lansdown 2009 Witt 2005
	Moderate
	Consistent
	Precise
	Undetected
	Moderate
	Pooled SMD −0.16, 95% CI 
−0.32 to −0.01, I2=0%); Individually no trial reached statistical significance.

	
	
	Harms
	9 (N=1796)

Berman 2004
Berman 1999 Hinman 2014
Jubb 2008 Lansdown 2009 Suarez-Almazo 2010
Williamson 2007
Witt 2005 Yurtkuran 2007


	Moderate
	Consistent
	Imprecise
	Undetected
	Moderate
	There is no apparent difference in risk of serious adverse events between any form of acupuncture and the control group. Worsening of symptoms (7%-14%), mild bruising, swelling or pain at the acupuncture site (1%-18%) were most common; One case of infection at an electroacupuncture site was reported.  

	
	Acupuncture vs. exercise
	Function, Pain, Harms
Short-term
	1 (N =120)
Williamson 2007
	High
	Unknown
	Imprecise
	Undetected
	Insufficient
	Insufficient evidence from one poor-quality trial.


CI = confidence interval; OA: osteoarthritis; MCID = minimal clinically important difference; MI = motivation interveiewing; NSAIDs = non-steroidal anti-inflammatory drugs; RCT = randomized controlled trial; RR = risk ratio; SMD = standardized mean difference; TENS = transcutaneous electrical stimulation; VAS = visual analog scale; WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index.
a  New Exercise trial.
b Outlier excluded, Dias 2003.
c There were no trials comparing exercise with pharmacologic therapy in the prior report.
d New Psychological Therapy trial.
e New Physical Modality (ultrasound) trial.
f Outlier excluded, Berman 1999.
g Results for all trials individually were not statistically significant. 
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