The appendix: 

A- The search strategy in MEDLINE databases: 
(1) Multiple Sclerosis [MeSH]
(2) Multiple Sclerosis, chronic progressive [MeSH]
(3) Multiple Sclerosis, relapsing-remitting [MeSH]
(4) Neurodegenerative disease [MeSH]
(5) Demyelinating Autoimmune Diseases, CNS [MeSH]
(6) Demyelinating disease
(7) Ambulat* multiple sclerosis OR non-ambulat* multiple sclerosis
(8) 1 OR 2 OR 3 OR 4 OR 5 OR 6 OR 7  
(10) Muscle Spasticity [MeSH]
(11) Muscle ton*
(12) Muscle hypertonia [MeSH]
(13) Hyperton* OR spastic hypertonia 
(14) Muscle Rigidity [MeSH]
(15) Muscle stretch reflex
(16) Hyperexcitability stretch reflex
(17) Tendon reflex OR Tendon jerk reflex
(18) Muscle activity OR EMG
(19) Muscle spasm OR spastic muscles
(20) Dystonic Disorders(20) Clonus 
(21) 10 or 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 OR 20
(22) Rehabilitation [MeSH]
(23) Rehabilitation  
(24) Neurological Rehabilitation [MeSH]
(25) Rehabilitation Research [MeSH]
(26) Telerehabilitation [MeSH]
(27) Exercise [MeSH]
(28) Physiotherap* OR Physical Therap*
(29) Physical Therapy Modalities [MeSH]
(30) Electrical Stimulation OR Transcutaneous nervous electrical stimulation OR TENS OR Functional electrical stimulation OR  FES OR Neuromuscular simulation OR NMS
(31) Vibration 
(32) Standing OR Therapeutic standing 
(33) Physical activity
(34) Walking OR Gait training OR locomotor training OR Abmulatation
(35) Shock wave therapy OR Radial Shock Wave Therapy OR extracorporeal shock wave therapy
(36) 22 OR 23 OR 24 OR 25 OR 26 OR 27 OR 28 OR 29 OR 30 OR 31 OR 32 OR 33 OR 34 OR 35
(37) 8 AND 21 AND 36 
B- Quality of GRADE evidences and included articles:  

The GRADE quality of evidence was defined as the extent to which one can be confident that an estimate of effect is correct [1]. Quality of evidence as used in GRADE system means more than risk of bias and so may also be comprised by imprecision, consistency, directness of study results and publication bias [2]. The following factors were used to deﬁne the quality of evidence: high quality (+4)—further research is unlikely to change the conﬁdence in the estimate of effect; moderate quality (+3)—further research is likely to have an important impact on the conﬁdence in the estimate of effect and might change the estimate; low quality (+2)—further research is likely to have an important impact on the conﬁdence in the estimate of effect and is likely to change the estimate; and very low quality (<2)—we are uncertain about the estimate [1-2]. Decisions on quality of evidence were made using guidance from GARDE publications and website [2-10].

Procedures for GRADE Evidence-Based Practice synthesis:
1- Create a specific clinical health question: 
Effectiveness of Exercise therapy, Electrical stimulation, Vibration, shock wave therapy and therapeutic standing on spasticity outcomes in patients with multiple sclerosis.

2- Select and rate all important outcomes:
- Muscle tone: Ashworth scale (AS), Modified Ashworth scale (MAS) and pendulum test
- Electrophysiological parameters for H-reflex excitability and muscle activity
- Clonus
- Tendon reflex 
- Self-reported spasticity outcomes
- Goniometric range of motion
- Biomechanical analyses


3- Assess the quality of evidence:

A-Study design: Randomized Clinical Trials (RCTs), and non-RCTs. The concluding of evidence was based on RCTs if presented. If the RCTs were not available, the evidence would concluded by non-RCTs.                     

B- Study quality: PEDro scale for RCTs and Modified Down and Black checklist for controlled studies. We adapted the following PEDro Items; Item1: Random allocation, Item2: Concealed allocation, Item 4&5: Blinding of participants and therapists (only for non-exercise interventions), Item 6: Blinding assessors, Item 7: Adequate follow-up, and Item 8: Intention to treat analysis. The overall score on Modified Down and Black checklist were adapted to assess the quality. PEDro score and Modified Down and Black checklist for each item are in the Table 1 and Table 2.

 

C- Consistency: refers to the similarity in effect across the studies. It can be calculated statically by the I2 heterogeneity item if the meta-analysis was available.


D-Directness: refers to the extent to which people, intervention and outcome measures are similar to those of interest. Four types of directness were assessed: Directness in population, interventions, outcome measure, and comparisons. No possibility of indirectness in this review due to the nature of eligibility criteria. 

E- Publication bias: examined using egger regression test, with a significant publication bias considered to be p≤ .10 [11].

Type of evidence and GRADE: 
Randomize clinical trials: High (+4) 

Observational studies: Low (+2) 
 


Decrease grade if 
1-Serious (-1) or very serious (-2) limitation to study quality.

-For RCT: Serious limitation is problem with 1 element on the PEDro items and very serious limitation is problem with 2 elements or more on the PEDro items.
In case of Item 7 was (no) on PEDro scale; if the authors explained the reason of withdraw, no down grade in the quality regarding this item.

-For controlled studies: 
if study met ≥ 10 on modified Down and Black Scale, is considered without limitation in quality, 5-9 serious limitation (-1), 0-4 very serious in limitation (-2).

- Case series and reports start immediately with serious limitation in quality (-1) 

2-Important Inconsistency (-1): unexplained inconsistency in results.

3- Indirectness: No possibility of indirectness in this review due to the nature of eligibility criteria. 
 
4- Imprecise or sparse data (-1): small sample size, wide confidence intervals consistent with conflicting recommendations.

5- High probability of publication bias (-1).


Increase grade if: 
For Randomised clinical trials: 
1-Large effect size (+1): significant relative risk with effect size >2 or <0.5 and very large effect size (+2): significant relative risk with effect size >5 or <0.2. 

2- Evidence of a dose response gradient (+1).

3-All plausible confounders would have reduced the effect (+1).

For non-randomized clinical trial:
GRADE suggests considering rating up quality of evidence one level when methodological rigorous non-randomized trials show at least a two-fold reduction or increase in risk and rating up two levels for at least a five-fold reduction or increase in risk.

Table 3 summarized the concluded quality of evidences for the effectiveness of included PT interventions on included outcomes.
Appendix Table 1: PEDro score for included RCTs. The PEDro scale criteria are as follows: (1) random allocation, (2) concealed allocation, (3) baseline comparability, (4) blinding of patients, (5) blinding of therapist, (6) blinding of assessor, (7) adequate follow-up, (8) intention-to-treat analysis, (9) between-group comparison, (10) point estimate and variability. 1= present; 0= absent
	PEDro Item
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	Overall score

	Negahban 2013
	Y
	Y
	Y
	N
	N
	Y
	Y
	Y
	Y
	Y
	8

	Paoloni 2013
	Y
	Y
	Y
	N
	N
	Y
	Y
	Y
	Y
	Y
	8

	Pompa 2016
	Y
	Y
	Y
	N
	N
	Y
	Y
	Y
	Y
	Y
	8

	Tarkarci 2014
	Y
	Y
	Y
	N
	N
	Y
	Y
	Y
	Y
	Y
	8

	Spina 2017
	Y
	N
	Y
	Y
	N
	Y
	Y
	Y
	N
	Y
	7

	Ehling 2017
	Y
	N
	N
	N
	N
	Y
	Y
	Y
	y
	y
	6

	Hugos 2017
	Y
	N
	Y
	N
	N
	Y
	Y
	N
	Y
	Y
	6

	Giovanelli 2007
	Y
	N
	Y
	N
	N
	Y
	Y
	N
	Y
	Y
	6

	Mori 2011
	Y
	N
	Y
	Y
	Y
	Y
	N
	N
	N
	Y
	6

	Brar 1991
	Y
	N
	N
	N
	N
	N
	N
	N
	Y
	Y
	3

	Storr 2006
	N
	N
	Y
	N
	N
	N
	N
	N
	Y
	Y
	3

	Miller 2007
	Y
	N
	Y
	N
	N
	N
	Y
	N
	Y
	Y
	5

	Shaygannejad 2013
	Y
	N
	Y
	N
	N
	N
	Y
	N
	Y
	Y
	5

	Baker 2007
	Y
	N
	N
	N
	N
	Y
	Y
	N
	Y
	Y
	5

	Marnelli 2004
	Y
	N
	Y
	N
	N
	Y
	N
	N
	N
	Y
	4

	Schyns 2009
	Y
	N
	N
	N
	N
	Y
	N
	N
	Y
	Y
	4


Appendix Table 2: Modified Down and Black Check-list for non-RCTs. The checklist criteria is as follow: (1) Clarity of the hypothesis, (2) Descriptions of outcomes, (3) Characteristics of participants, (4) Baseline comparability, (5) Clarity of the main finding, (6) Estimate of the random variability, (7) Actual probability for the main outcomes, (8) Origin of the participants, (9) , (10) Blinding of the outcome assessors, (11) Data degrading, (12) Statistical tests for the difference, (13) Validity and reliability of outcomes, (14) Intervention and controls groups are from same population, (15) Intervention and controls groups were recruiting at the same time, (16) Adequate adjustment for confounding, (17) Statistical power sample size.
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	Overall
score

	Sosnoff 2009
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	N
	Y
	Y
	Y
	Y
	Y
	Y
	N
	15

	Sosnoff 2010
	Y
	Y
	Y
	N
	N
	Y
	Y
	Y
	Y
	N
	Y
	N
	Y
	Y
	Y
	Y
	N
	12

	Motl 2006
	Y
	Y
	Y
	N
	N
	Y
	Y
	Y
	Y
	N
	Y
	N
	Y
	Y
	Y
	Y
	N
	12

	Motl 2007
	Y
	Y
	Y
	N
	N
	Y
	Y
	Y
	Y
	N
	Y
	N
	Y
	Y
	Y
	Y
	N
	12


 Appendix Table 3. GRADE concluded evidences. FES, functional electrical stimulation; N.A, not applied; TENS, transcutaneous electrical nerve stimulation. 
	
	Included articles 

	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Publication bias
	Large effect
	Does response gradient
	Plausible confounder
	Overall GRADE 
Level of evidence

	A-Exercise Therapy

	One session of exercise does not improve Tibial nerve excitability
	3CCS,1 CS
(+2)
	not serious 
	not serious 
	No
	serious 
(-1)
	No
	no
	no
	no
	⨁◯◯◯
VERY LOW
(+1)

	One session of exercise improves ankle muscles tone
	3 CCS
(+2)
	not serious 
	not serious 
	No
	serious 
(-1)
	No
	no
	No
	No
	⨁◯◯◯
VERY LOW
(+1)

	Outpatient exercise programs improved muscle tone
	6RCTs,1ccs
(+4)
	serious 
(-1)
	not serious 
	No
	serious 
(-1)
	No
	Large
	No
	No
	⨁⨁⨁◯
MODERATE
(+3)

	Outpatient exercise programs improve self-reported spasticity outcomes
	2RCTs, 1ccs
(+4)
	serious 
(-1)
	serious 
(-1)
	No
	serious 
(-1)
	no 
	no
	No
	No
	⨁◯◯◯
VERY LOW
(+1)

	Inpatients and home-based exercise do not improve muscle tone
	2RCTs
(+4)
	very serious
(-2) 
	not serious 
	No
	serious 
(-1)
	no 
	no
	not estimable
	No
	⨁◯◯◯
VERY LOW
(+1)

	Inpatients  and home-based exercise do not improve self-reported spasticity outcomes
	4RCTs
(+4)
	very serious
(-2) 
	not serious 
	No
	serious 
(-1)
	no 
	no
	not estimable
	No
	⨁⨁◯◯
LOW
(+2)

	Robot-gait trainings improve self-perceived spasticity
	1RCT
(+4)
	not serious 
	N.A
	No
	not serious 
	N.A
	no
	not estimable
	No
	⨁⨁⨁⨁
HIGH
(+4)

	Robot-guided trainings and treadmill training using body weight support improve muscle tone
	3cr
(+2)
	 Serious
(-1) 
	not serious 
	No
	serious 
(-1)
	none 
	no
	no
	No
	⨁◯◯◯
VERY LOW
(0)

	Ankle-Robot trainings improve ankle range of motion
	1CS
(+2)
	serious 
(-1)

	N.A
	No
	serious 
(-1)
	N.A
	no
	no
	No
	⨁◯◯◯
VERY LOW
(0)

	B- Electrical Stimulation

	One session of FES improves muscle tone
	2CS
(+2)
	 serious 
(-1)
	not serious 
	No
	serious 
(-1)
	none 
	no
	no
	No
	⨁◯◯◯
VERY LOW
(0)

	FES program improves generated power and smoothness of pedalling movement
	1CS
(+2)
	 serious 
(-1)
	N.A
	No
	serious 
(-1)
	N.A
	no
	no
	No
	⨁◯◯◯
VERY LOW
(-1)


	FES programs do not improve muscle tone
	2cr
(+2)
	serious 
(-1)
	serious 
(-1)
	No
	serious 
(-1)
	none 
	no
	no
	No
	⨁◯◯◯
VERY LOW
(-1)

	TENS improves muscle tone
	2RCTs, 1CS

(+4)
	very serious 
(-2)
	serious 
(-1)
	No
	Not serious
	none 
	no
	No
	No
	⨁◯◯◯
VERY LOW
(-1)

	TENS improves self-reported muscle spasm
	1RCT
(+4)
	very serious
(-2) 
	N.A
	No
	not serious
	N.A
	no
	Yes
(+1)
	No
	⨁⨁⨁◯
MODERATE
(+3)

	TENS improves gastrocnemius EMG
	1CS
(+2)
	serious 
(-1)
	N.A
	No
	serious 
(-1)
	N.A
	no
	no
	No
	⨁◯◯◯
VERY LOW
(0)

	TENS does not improve clonus or tendon reflex
	1RCT
(+4)
	very serious 
(-2)
	N.A
	No
	Not serious
	N.A
	no
	No
	No
	⨁⨁◯◯
LOW
(+2)

	C- Vibration

	Addition of focal muscle vibration to exercise does not improve muscle tone
	2RCTs
(+4)
	Serious
(-1)
	not serious
	No
	Serious
(-1)
	No
	No
	No
	No
	⨁⨁◯◯
LOW
(+2)

	Addition of focal muscle vibration to exercise improves gait parameters
	1RCT
(+4)
	Serious
(-1)
	N.A
	No
	Serious
(-1)
	N.A
	No
	No
	No
	⨁⨁◯◯
LOW
(+2)

	Whole body vibration does not improve MAS
	1RCT
(+4)
	Very serious
(-2)
	N.A
	No
	Serious
(-1)
	N.A
	No
	No
	No
	⨁◯◯◯
VERY LOW
(+2)

	Whole body vibration improves self-percived spasm
	1RCT
(+4)
	Very serious
(-2)
	N.A
	No
	Serious
(-1)
	N.A
	No
	No
	No
	⨁◯◯◯
VERY LOW
(+2)

	D- Therapeutic Standing

	Therapeutic standing does not improve muscle tone
	1RCT
(+4)
	Very serious
(-2)
	N.A
	No
	Serious
(-1)
	N.A
	No
	No
	No
	⨁◯◯◯
VERY LOW
(+2)

	Therapeutic standing does not improve self-reported spasm
	1RCT,1CS
(+4)


	Very serious
(-2)
	not serious
	No
	Serious
(-1)
	N.A
	No
	No
	No
	⨁◯◯◯
VERY LOW
(+1)

	Therapeutic standing improves lower limb range of motion
	1RCT
(+4)
	Very serious
(-2)
	N.A
	No
	Serious
(-1)
	N.A
	No
	No
	No
	⨁◯◯◯
VERY LOW
(+2)

	E- Radial Shock wave therapy (RSWT)

	

	RSWT improves muscle tone
	1RCT
(+4)
	Very serious
(-2)
	N.A
	No
	serious 
(-1)
	N.A
	No
	No
	No
	⨁◯◯◯
VERY LOW
(0)

	One session does not improve muscle tone
	1RCT
(+4)
	Very serious
(-2)
	N.A
	No
	serious 
(-1)
	N.A
	No
	No
	No
	⨁◯◯◯
VERY LOW
(0)

	One session of RSWT does not improve tibial nerve H-reflex
	1RCT
(+4)
	Very serious
(-2)
	N.A
	No
	serious 
(-1)
	N.A
	No
	No
	No
	⨁◯◯◯
VERY LOW
(0)

	RSWT does not improve tibial nerve H-reflex
	1RCT
(+4)
	Very serious
(-2)
	N.A
	No
	serious 
(-1)
	N.A
	No
	No
	No
	⨁◯◯◯
VERY LOW
(0)

	RSWT does not improve tibial nerve H-reflex
	1RCT
(+4)
	Very serious
(-2)
	N.A
	No
	serious 
(-1)
	No
	No
	No
	No
	⨁◯◯◯
VERY LOW
(0)
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