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Table H-11. Strength of evidence for Key Question 2: multimodal exercise that includes strengthening for multiple sclerosis 
	

Intervention
Category,
Intervention
	Comparator
	Outcome
	Number of Studies (Participants)
Author Year 
(See Appendix B for Full Citation)
	Study Limitations
	Consistency
	Precision
	Reporting Bias
	Strength of Evidence
	Findings, Direction and Magnitude of Effect

	Multimodal
Exercise
Progressive resistance or strength exercise plus aerobic or balance 
 



	Usual care, previous activity level or attention control
	Walking 
Immediately Post-treatment 
	6MWT
35 (N=276)
Sandroff, 2017 Sangelaji, 2016 Ebrahimi, 2015
Faramazi, 2020
Ozkul, 2020

10MWT
3 (N=93)
Sangelaji, 2016 
Cakit, 2010 
Ebrahimi, 2015

Other
1 (N=83)
Sandroff, 2017
	Moderate 
	Consistent a
	Imprecise
	Undetected
	Low for benefit
	6MWT 
4 trials, MD -64.92, 95% CI -73.5 to -56.2, I2=0%excluding outlier trialb

10MWT 
3 trials MD –1.99 seconds, 95% CI –2.8 to –1.2, I2=0%: excluding outlier trialc

Other (no differences)
MSWS-12: difference –3.30, 95% CI –10.16 to 3.56 (0-100 scale)

25FWT: difference 0.30 feet/second, 95% CI –0.15 to 0.75

	Multimodal
Exercise
Progressive resistance or strength exercise plus aerobic or balance 
	Usual care, previous activity level or attention control
	Walking 
Short term
	6MWT
1 (N=72)
Sangelaji, 2014

	High
	Unknown
	Precise
	Undetected
	Insufficient
	6MWT 
difference 184.3 ± 51.1 meters, p=0.03

 

	Multimodal
Exercise
Progressive resistance or strength exercise plus aerobic or balance 


	Usual care, previous activity level or attention control
	Functional capacity 
Immediately Post treatment 
	23 (N=142)
Cakit, 2010
Ebrahimi 2015
Faramarzi, 2020
	High
	Inconsistent 
	Precise
	Undetected
	Insufficient 
	TUG
MD –2.15 seconds, 95% CI –2.72 to –1.58, I2=0

	Multimodal
Exercise
Progressive resistance or strength exercise plus aerobic or balance 
	Usual care, previous activity level or attention control
	Balance
	3 (N=224)
Sangelaji, 2014
Sangelaji, 2016
Ebrahimi, 2015
Tarakci, 2013
	Moderate
	Consistent
	Precise
	Undetected
	Low for benefit
	BBS: MD -3.37, 95% CI -3.76 to -3.14, I2=38%

	Multimodal
Exercise
Progressive resistance or strength exercise plus aerobic or balance 



	Usual care, previous activity level or attention control
	MSQoL-54 MCS
Immediately Post-treatment
	23 (N=119)
Sangelaji, 2014
Ebrahimi, 2105
Ozkul, 2020b
	High
	Inconsistent
	Imprecise
	Undetected
	Insufficient
	MSQoL-54 MCS (0-100 scale): 3 trials MD –10.7, 95% CI –22.6 to 1.24, I2=91%; 
o

	Multimodal
Exercise
Progressive resistance or strength exercise plus aerobic or balance 
	Usual care, previous activity level or attention control
	MSQoL-54 MCS
Long-term (42 weeks)
	1 (N=51)
Sangelaji, 2014

	High
	Unknown
	Imprecise
	Undetected
	Insufficient
	MSQoL-54 MCS (0-100 scale): 13.54 ± 5.37, p=0.02

	Multimodal
Exercise
Progressive resistance or strength exercise plus aerobic or balance 

	Usual care, previous activity level or attention control
	MSQoL-54 PCS
Immediately Post-treatment
	23 (N=119)
Sangelaji, 2014
Ebrahimi, 2105
Ozkul. 2020b
	High
	Consistent a
	Imprecise
	Undetected
	Insufficient
	MSQoL-54,PCS (0-100 scale): MD –13.3, 95% CI –21.6 to -4.9, I2=75%

After excluding outlier MD -12.0, 95% CI -13.8 to 5.0, I2=75%

	Multimodal
Exercise
Progressive resistance or strength exercise plus aerobic or balance 
	Usual care, previous activity level or attention control
	MSQoL-54 PCS
Long-term (42 weeks)
	1 (N=51)
Sangelaji, 2014

	High
	Unknown
	Imprecise
	Undetected
	Insufficient
	MSQoL-54,PCS (0-100 scale): difference 10.9 ± 4.55, p=0.02

	Multimodal
Exercise
Progressive resistance or strength exercise plus aerobic or balance 

	Multimodal exercise vs. Aerobic exercise
	Quality of Life;
SF-36 MCS/PCS
Immediately Post-treatment

MusiQoL
	1 (N=60)
Kerling, 2015





1 (N=110)



	Moderate
	Unknown 
	Imprecise
	Undetected
	Insufficient
	SF36 MCS (0-100 scale) 
difference 4.2, 95% CI 0.2 to 8.2 (favors control)

SF36 PCS (0-100 scale)
difference –0.7, 95% CI –3.9 to 2.2

MusiQOL (0-100 scale:)
difference –2.38, 95% CI – 4.68 to –0.08

	Multimodal
Exercise
Exercises to improve functional strength, balance, gait speed and endurance plus stretching and core-stability work. 
	Group multimodal exercise  vs. Home-based multimodal exercise
	Walking Immediatetly Post-treatment

6MWT, 10MWT

	1 (N=44), Williams, 2020 
	Moderate
	Unknown 
	Imprecise
	Undetected
	Insufficient
	10MWT, 
difference 0.01 (95% CI −0.36 to 0.37 m/s)

6MWT,
Difference 18.67 (95% CI −78.22 to 115.56 meters)

	Multimodal
Exercise
Exercises to improve functional strength, balance, gait speed and endurance plus stretching and core-stability work.
	Group multimodal exercise  vs. Home-based multimodal exercise
	Walking 
Short term (8 weeks)

6MWT, 10MWT

	1 (N=44), Williams, 2020 
	Moderate 
	Unknown
	Imprecise
	Undetected
	Insufficient
	10MWT, 
Difference -0.19 (95% CI -0.41 to 0.03, m/s)

6MWT,
Difference -20.5 (95% CI -60.21 to 19.21 meters)

	Multimodal
Exercise
Exercises to improve functional strength, balance, gait speed and endurance plus stretching and core-stability work.
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	Group multimodal exercise  vs. Home-based multimodal exercise
	Balance Immediatetly Post-treatment

	1 (N=44), Williams, 2020 
	Moderate 
	Unknown
	Imprecise
	Undetected
	Insufficient
	BBS
Difference 1.70 (95% CI −8.4 to 11.80)

	Multimodal
Exercise
Exercises to improve functional strength, balance, gait speed and endurance plus stretching and core-stability work.
	Group multimodal exercise  vs. Home-based multimodal exercise
	Balance short  term (8 weeks

	1 (N=44), Williams, 2020 
	Moderate 
	Unknown
	Imprecise
	Undetected
	Insufficient
	BBS
Difference -1.9 (-6.44 to 2.64)


Abbreviations: BBS = Berg Balance Scale; 6MWT = 6-Minute Walk Test; 10MWT = 10-Meter Walk Test; 25FWT = 25-Feet Walk Test; CI = confidence interval; MD = mean difference; MS = multiple sclerosis; MSQoL-MCS = Multiple Sclerosis Quality of Life–54 instrument Mental Component Score; MSQoL-PCS = Multiple Sclerosis Quality of Life–54 instrument Physical Component Score; MSWS-12 = Multiple Sclerosis Walking Scale; NA = not applicable; RCT = randomized controlled trial; SF-36 MCS = Short-Form 36 Mental Component Summary; SF-36 PCS = Short-Form 36 Physical Component Score; TUG = Timed Up and Go Test.
a Effect estimates go in the same direction even though magnitude of effect may differ 					
b Outlier excluded, Sangelaji 2014
c Outlier excluded, Tarakci 2013
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