Eccentric training in neurological patients

Supplementary File 1. Search strategy, by database.

Search Strategy for PubMed
1. "Demyelinating Autoimmune Diseases, CNS"[Mesh]
2. “Central Nervous System Diseases"[Mesh]
3. "Motor Neuron Disease"[Mesh]
4. "Trauma, Nervous System"[Mesh]
5. OR 1-4
6. Eccentric
7. "lengthening contraction"
8. "lengthening exercise"
9. OR 6-8
10. Rehab*
11. Train*
12. Exercise
13. Physiother*
14. OR 10-13
15. 5 AND 9 AND 14

Search Strategy for PEDro
1. eccentric ti.ab
2. neurology sub.
3. 1 AND 2

Search Strategy for EMBASE
1. 'eccentric muscle contraction'/exp
2. 'eccentric muscle contraction'
3. OR 1-2
4. 'central nervous system disease'/exp
5. 'central nervous system disease'
6. 'motor neuron disease'/exp
7. 'motor neuron disease'
8. 'nervous system injury'/exp
9. 'nervous system injury'
10. 'demyelinating disease'/exp
11. 'demyelinating disease'
12. OR 4-11
13. 'rehabilitation'/exp
14. 'rehabilitation'
15. 'training'/exp
16. 'training'
17. 'exercise'/exp
18. 'exercise'
19. 'physiotherapy'/exp
20. 'physiotherapy'
21. OR 13-20
22. 3 AND 12 AND 21

Search Strategy for Cochrane
1. Eccentric
2. MeSH descriptor: [Rehabilitation] explode all trees
3. MeSH descriptor: [Demyelinating Autoimmune Diseases, CNS] explode all trees
4. MeSH descriptor: [Central Nervous System Diseases] explode all trees
5. MeSH descriptor: [Motor Neuron Disease] explode all trees
6. MeSH descriptor: [Trauma, Nervous System] explode all trees
7. OR 2-6
8. MeSH descriptor: [Neurological Rehabilitation] explode all trees
9. Exercise
10. Train*
11. OR 8-10
12. 1 AND 7 AND 11

Search Strategy for Scopus
1. Eccentric
2. Neurological
3. Train*
4. Exercise
5. Rehab*
6. OR 3-5
7. 1 AND 2 AND 5

Search Strategy for Web of Science
1. ALL=(eccentric)
2. ALL=(exercise)
3. ALL=(training)
4. ALL=(rehabilitation)
5. OR 2-4
6. ALL=(neurological)
7. 1 AND 5 AND 6

Search Strategy for ClinicalTrials registry
1. Condition or disease : Neurological Diseases or Conditions
2. Intervention/treatment : eccentric
3. Eligibility criteria : adult/older adult
4. Study type: interventional (clinical trial)
5. 1 AND 2 AND 3 AND 4 AND 5



Eccentric resistance training in neurological patients





Supplementary File 2. Rationale to reduce comparisons within studies.



	
	Outcomes (tools/scales used for assessment)

	Study
	Motor Performance
	Motor impairments
	Health related quality of life

	Lattouf (2021)
	KE strength more+less affected side (1 RM estimated)
Gait (10mWT, 6MWT) [keep : 10mWT as most recommended tool]
	Spasticity (Modified Ahsworth Scale)a

	

	Kadkhodaie (2020)
	
	Hand tremor (frequency, at rest, most symptomatic hand)
	

	Dibble (2015)
	KE strength phase ON/FF, more affected side (isometric MVC) [keep: phase ON]
Gait (6MWT, Functional Gait Aassessment) [keep : 6MWT as most recommended tool]
	QF CSA (MRI)
	Health status (PDQ-39)

	Clark (2013)
	KE Power (60°/sec,120°/sec,180°/sec, eccentric/concentric) [keep : 60°/sec eccentric, as most usual velocity used]
Gait (6 Gait cycles, self/max velocity) [keep : max velocity as most recommended tool]
	RF, VM muscle activity (EMG 60°/sec,120°/sec,180°/sec, eccentric/concentric) [keep : VM muscle activity as most related to strengthening intervention, -60°/sec]
	

	Hayes (2011)
	KF/KE, HF/HE, DF, sum of lower-limb muscles strength (MVC, bilateral) [keep : sum of lower-limb muscles]
Gait (10mWT self/max velocity, 6MWT)  [keep : 10mWT max velocity as most recommended tool]
	Balance (BBS)
	Risk of Fall (TUG)
Fatigue (FSS)

	Dibble (2009)
	KE strength more/less affected side (isometric MVC) [keep : more affected side]
Gait (10mWT)
	
	Health status (PDQ-39)

	Dibble (2006)
	KE strength more/less affected side (isometric MVC) [keep : more affected side]
Gait (6MWT)
	QF, RF, VI, VL, VM Volume (MRI) [keep : QF volume]
	Risk of Fall (TUG)

	Engardt (1995)
	KE strength more affected side (MVC 60°/sec,120°/sec,180°/sec, eccentric/concentric) [keep : 60°/sec eccentric, as most usual velocity used]
Gait (30 m self/max velocity) [keep : max velocity as most recommended tool]
	KE/KF muscle activity (EMG 60°/sec,120°/sec,180°/sec, eccentric/concentric) [keep : 60°/sec eccentric, as most usual velocity used] 
Posture rising/sitting down (body weight distribution) [keep : rising]
	

	Fernandez-Gonzalo (2016)
	KE+HE strength more/less affected side (isometric and dynamic MVC) [keep : more affected side, dynamic]
KE+HE power more/less affected side [keep : more affected side]

	QF Volume (MRI) QF average/maximal CSA (MRI) [keep: QF average CSA]
Spasticity (Modified Ahsworth Scale)
Balance (BBS)
Spasticity (MAS)
	Risk of Fall (TUG, talking while walking test)
[keep : TUG as most recommended tool]
Health status (SF-36)

	Lee (2013)
	HF/HE strength more affected (dynamic MVC, 90°/sec) [keep : within-study analysis : HF/HE]
Gait (velocity)

	
	Risk of Fall (TUG)


Abbreviations: BBS: Berg Balance Scale ; CSA: cross sectional area; DF: dorsiflexors; FSS: Fatigue Severity Scale; HE/HF: hip extensors/flexors; KE/KF: knee extensors/flexors; MRI: magnetic resistance imaging; MVC: Maximum Voluntary Contraction; PDQ-39: Parkinson's Disease Questionnaire-39; QF: quadriceps femoris; RF: rectus femoris; RM: Repetition Maximum; SF-36: Short-From 36 heath survey; TUG: Time Up and Go test; VI: vastus intermedius; VL: vastus lateralis VM: vastus medialis; 6MWT: 6 minutes walk test; 10mWT: 10 metre walk test.
a data provided by the authors
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[bookmark: _Toc31131454]Supplementary File 3. Level of evidence according to the GRADE

Six domains are evaluated through GRADE approach: study design, RoB, indirectness, inconsistency, imprecision and publication bias. 
Four levels of evidence can be attributed: ‘high’, ‘moderate’, ‘low’, and ‘very low’. 
For each outcome, a sequential analysis system was used.
Each outcome was initially as ‘high’ since only RCTs were included in this review. 
The QoE was downgraded to ‘moderate’, ‘low’ or ‘very low’ level using the categories: 
i) RoB: ≥50% of trials had a RoB 2.0 overall judgment as ‘high’ (-2 levels) or ‘some concerns’ (-1 level); 
ii) ii) inconsistency: substantial heterogeneity by a visual inspection in the forest plots  (I² statistic value >50% meaning substantial heterogeneity) (-1 level); 
iii) iii) indirectness: substantial differences exist between the target population and samples from RCTs included in this review about the population, the intervention, or the outcomes measured (-1 level); 
iv) iv) imprecision: a wide confidence interval of the averaged result (-1 level) or based on a total sample size < 800 participants (-1 level); 
v) v) publication bias: by visualisation of the funnel plot (-1 level).

GRADE. Handbook for grading the quality of evidence and the strength of recommendations using the GRADE approach. 2013.
Balshem H, Helfand M, Schunemann HJ, et al. GRADE guidelines: 3. Rating the quality of evidence. Journal of clinical epidemiology 2011; 64(4):401-406.
Guyatt G, Oxman AD, Kunz R, et al. Corrigendum to GRADE guidelines 6. Rating the quality of evidence-imprecision. J Clin Epidemiol 2011;64:1283-1293. Journal of clinical epidemiology 2021; 137:265.



Eccentric resistance training vs comparator on physical function: strength

The GRADE approach was applied to the pooled analysis of 8 trials investigating the effects of eccentric resistance training compared to a control intervention/usual rehabilitation on the strength of muscles (P<0.0001 ; pooled standardised mean difference: 0.58; 95% CI 0.30 to 0.87). 

	Overall result: eccentric resistance training may improve muscle strength in neurological populations 

	Level of evidence: Very low certainty 
We have very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate of effect.

	Risk of Bias
	We downgraded the evidence by one level as 6/8 (75%) of studies in the meta-analysis had a RoB 2.0 judgment as ‘some concerns’ or ‘high’.

	Inconsistency of results
	We did not downgrade the evidence due to heterogeneity of included studies as the heterogeneity between trials was not significant (P=0.93, I2=0%). 

	Indirectness of evidence
	Since we only included similar studies in terms of population, intervention, comparator and outcome, we did not downgrade the evidence based on this criterion. 

	Imprecision
	We downgraded the evidence by two levels due to imprecision as the meta-analysis had n=164<800 participants analysed, and a wide CI interval. 

	Publication bias
	We did not downgrade the evidence for publication bias since examination of funnel plot did not suggest serious small study effects. 


Shading indicates the items that were downgraded. 
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Eccentric resistance training vs comparator on muscle function: power

The GRADE approach was applied to the pooled analysis of 2 trials investigating the effects of eccentric resistance training compared to a control intervention/usual rehabilitation on the power of muscles (P=0.003; pooled standardised mean difference: 0.98; 95% CI 0.32 to 1.63). 

	Overall result: eccentric resistance training may improve muscle power in neurological populations 

	Level of evidence: Very low certainty 
We have very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate of effect.

	Risk of Bias
	We downgraded the evidence by one level as 1/2 (50%) of studies in the meta-analysis had a RoB 2.0 judgment as ‘some concerns’.

	Inconsistency of results
	We did not downgrade the evidence due to heterogeneity of included studies as the heterogeneity between trials was not significant (P=0.22, I2=33%). 

	Indirectness of evidence
	Since we only included similar studies in terms of population, intervention, comparator and outcome, we did not downgrade the evidence based on this criterion. 

	Imprecision
	We downgraded the evidence by two levels due to imprecision as the meta-analysis had n=63<800 participants analysed, and a wide CI interval. 

	Publication bias
	We did not downgrade the evidence for publication bias since examination of funnel plot did not suggest serious small study effects. 


 Shading indicates the items that were downgraded. 
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Eccentric resistance training vs comparator on gait

The GRADE approach was applied to the pooled analysis of 8 trials investigating the effects of eccentric resistance training compared to a control intervention/usual rehabilitation on gait (P=0.28; pooled standardised mean difference: 0.27; 95% CI -0.22 to 0.75). 

	Overall result: eccentric resistance training may not improve gait in neurological populations 

	Level of evidence: Very low certainty 
We have very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate of effect.

	Risk of Bias
	We downgraded the evidence by one level as 7/8 (100%) of studies in the meta-analysis had a RoB 2.0 judgment as ‘some concerns’ or ‘high’.

	Inconsistency of results
	We downgraded the evidence due to heterogeneity of included studies as the heterogeneity between trials was high (p=0.005; I2=65%). 

	Indirectness of evidence
	Since we only included similar studies in terms of population, intervention, comparator and outcome, we did not downgrade the evidence based on this criterion. 

	Imprecision
	We downgraded the evidence by two levels due to imprecision as the meta-analysis had n=209<800 participants analysed, and a wide CI interval. 

	Publication bias
	We did not downgrade the evidence for publication bias since examination of funnel plot did not suggest serious small study effects. 


 Shading indicates the items that were downgraded. 
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Eccentric resistance training vs comparator on muscle structure (volume)

The GRADE approach was applied to the pooled analysis of 3 trials investigating the effects of eccentric resistance training compared to a control intervention/usual rehabilitation on muscle structure (volume) (P=0.06; pooled standardised mean difference: 0.79; 95% CI -0.02 to 1.60). 

	Overall result: Eccentric resistance training may not improve muscle structure in neurological populations 

	Level of evidence: Very low certainty 
We have very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate of effect.

	Risk of Bias
	We did not downgrade the evidence as 2/3 (67%) of studies in the meta-analysis had a RoB 2.0 judgment as ‘high’.

	Inconsistency of results
	We downgraded the evidence by one level as the heterogeneity between trials was substantial (I2=66%).

	Indirectness of evidence
	Since we only included similar studies in terms of population, intervention, comparator and outcome, we did not downgrade the evidence based on this criterion. 

	Imprecision
	We downgraded the evidence by two levels due to imprecision as the meta-analysis had n=54<800 participants analysed, and a wide CI interval.

	Publication bias
	We did not downgrade the evidence for publication bias since examination of funnel plot did not suggest serious small study effects. 


 Shading indicates the items that were downgraded. 
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Eccentric resistance training vs comparator on muscle activity

The GRADE approach was applied to the pooled analysis of 8 trials investigating the effects of eccentric resistance training compared to a control intervention/usual rehabilitation on muscle activity (P=0.16; pooled standardised mean difference: 0.67; 95% CI -0.26 to 1.59). 

	Overall result: eccentric resistance training may not improve muscle activity in neurological populations 

	Level of evidence: Very low certainty 
We have very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate of effect.

	Risk of Bias
	We downgraded the evidence by one level as 1/2 (50%) of studies in the meta-analysis had a RoB 2.0 judgment as ‘some concerns’ or ‘high’.

	Inconsistency of results
	We did not downgrade the evidence due to heterogeneity of included studies as the heterogeneity between trials was not significant (P=0.10, I2=63%). 

	Indirectness of evidence
	Since we only included similar studies in terms of population, intervention, comparator and outcome, we did not downgrade the evidence based on this criterion. 

	Imprecision
	We downgraded the evidence by two levels due to imprecision as the meta-analysis had n=54<800 participants analysed, and a wide CI interval. 

	Publication bias
	We did not downgrade the evidence for publication bias since examination of funnel plot did not suggest serious small study effects. 


 Shading indicates the items that were downgraded. 
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Eccentric resistance training vs comparator on muscle spasticity

The GRADE approach was applied to the pooled analysis of 8 trials investigating the effects of eccentric resistance training compared to a control intervention/usual rehabilitation on muscle tone (spasticity) (P=0.55; pooled standardised mean difference: -0.15; 95% CI -0.63 to 0.33). 

	Overall result: eccentric resistance training may not improve muscle spasticity in neurological populations 

	Level of evidence: Very low certainty 
We have very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate of effect.

	Risk of Bias
	We downgraded the evidence by one level as 1/2 (50%) of studies in the meta-analysis had a RoB 2.0 judgment as ‘some concerns’.

	Inconsistency of results
	We did not downgrade the evidence due to heterogeneity of included studies as the heterogeneity between trials was not significant (P=0.79, I2=0%). 

	Indirectness of evidence
	Since we only included similar studies in terms of population, intervention, comparator and outcome, we did not downgrade the evidence based on this criterion. 

	Imprecision
	We downgraded the evidence by two levels due to imprecision as the meta-analysis had n=66<800 participants analysed, and a wide CI interval. 

	Publication bias
	We did not downgrade the evidence for publication bias since examination of funnel plot did not suggest serious small study effects. 


 Shading indicates the items that were downgraded. 
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Eccentric resistance training vs comparator on balance

The GRADE approach was applied to the pooled analysis of 3 trials investigating the effects of eccentric resistance training compared to a control intervention/usual rehabilitation on balance (P=0.51; pooled standardised mean difference: 0.66; 95% CI -1.33 to 2.66). 

	Overall result: eccentric resistance training may not improve balance in neurological populations 

	Level of evidence: Very low certainty 
We have very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate of effect.

	Risk of Bias
	We downgraded the evidence by one level as 2/3 (100%) of studies in the meta-analysis had a RoB 2.0 judgment as ‘some concerns’.

	Inconsistency of results
	We downgraded the evidence due to heterogeneity of included studies as the heterogeneity between trials was very high (p<0.001, I2=93%). 

	Indirectness of evidence
	Since we only included similar studies in terms of population, intervention, comparator and outcome, we did not downgrade the evidence based on this criterion. 

	Imprecision
	We downgraded the evidence by two levels due to imprecision as the meta-analysis had n=68<800 participants analysed, and a wide CI interval. 

	Publication bias
	We did not downgrade the evidence for publication bias since examination of funnel plot did not suggest serious small study effects. 


 Shading indicates the items that were downgraded. 
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Eccentric resistance training vs comparator on risk of fall

The GRADE approach was applied to the pooled analysis of 4 trials investigating the effects of eccentric resistance training compared to a control intervention/usual rehabilitation on risk of fall (P=0.003; pooled standardised mean difference: -0.67; 95% CI -1.11 to -0.23). 

	Overall result: eccentric resistance training may improve gait in neurological populations 

	Level of evidence: Very low certainty 
We have very little confidence in the effect estimate. The true effect is likely to be substantially different from the estimate of effect.

	Risk of Bias
	We downgraded the evidence by one level as 3/4 (75%) of studies in the meta-analysis had a RoB 2.0 judgment as ‘some concerns’ or ‘high’.

	Inconsistency of results
	We did not downgrade the evidence due to heterogeneity of included studies as the heterogeneity between trials was not significant (P=0.22, I2=33%). 

	Indirectness of evidence
	Since we only included similar studies in terms of population, intervention, comparator and outcome, we did not downgrade the evidence based on this criterion. 

	Imprecision
	We downgraded the evidence by two levels due to imprecision as the meta-analysis had n=87<800 participants analysed, and a wide CI interval. 

	Publication bias
	We did not downgrade the evidence for publication bias since examination of funnel plot did not suggest serious small study effects. 


 Shading indicates the items that were downgraded. 
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Supplementary File 4. List of excluded studies and reasons for exclusion.

	Title
	Author
	Year
	DOI
	Population
	Intervention
	Comparator
	Outcome
	Design
	Other
	Stage
	

	Eccentric rehabilitation induces white matter plasticity and sensorimotor recovery in chronic spinal cord injury.
	Faw, TD; Lakhani, B; Schmalbrock, P; Knopp, MV; Lohse, KR; Kramer, JLK; Liu, H; Nguyen, HT; Phillips, EG; Bratasz, A; Fisher, LC; Deibert, RJ; Boyd, LA; McTigue, DM; Basso, DM
	2021
	10.1016/j.expneurol.2021.113853
	X
	X
	
	X
	
	
	FT
	

	Coexistence of neuronal intranuclear inclusion disease and amyotrophic lateral sclerosis: an autopsy case.
	Sugiyama, A; Takeda, T; Koide, M; Yokota, H; Mukai, H; Kitayama, Y; Shibuya, K; Araki, N; Ishikawa, A; Isose, S; Ito, K; Honda, K; Yamanaka, Y; Sano, T; Saito, Y; Arai, K; Kuwabara, S
	2021
	10.1186/s12883-021-02306-5
	X
	X
	X
	X
	X
	
	T/A
	

	Relationship between bone strength index of the hemiparetic tibial diaphysis and muscle strength in people with chronic stroke: influence of muscle contraction type and speed.
	Yang, Z; Miller, T; Pang, MYC
	2021
	10.1007/s00198-020-05716-2
	
	X
	X
	X
	X
	
	T/A
	

	Magnetization Transfer Ratio and Morphometrics of the Spinal Cord Associates with Surgical Recovery in Patients with Degenerative Cervical Myelopathy.
	Paliwal, M; Weber, KA 2nd; Hopkins, BS; Cantrell, DR; Hoggarth, MA; Elliott, JM; Dahdaleh, NS; Mackey, S; Parrish, TD; Dhaher, Y; Smith, ZA
	2020
	10.1016/j.wneu.2020.09.148
	
	X
	X
	X
	
	
	T/A
	

	A New Surgical Approach for the Management of Acute Corneal Hydrops Complicated With Corneal Perforation.
	Petrelli, M; Cohen, J; Hashemi, K; Grentzelos, MA; Kymionis, GD
	2020
	10.1097/ICO.0000000000002377
	X
	X
	X
	X
	X
	
	T/A
	

	Comparative analysis of power, work and muscle activation during weight-stack and iso-inertial flywheel resistance exercise in young adults with cerebral palsy.
	von Walden, F; Hjalmarsson, E; Reimeringer, M; Kvist, O; Raffalt, PC; Pontén, E; Fernandez-Gonzalo, R
	2020
	10.2340/16501977-2682
	
	X
	
	
	
	
	T/A
	

	Effect of Eccentric Strength Training on Elbow Flexor Spasticity and Muscle Weakness in People With Multiple Sclerosis: Proof-of-Concept Single-System Case Series.
	Manca, A; Martinez, G; Aiello, E; Ventura, L; Deriu, F
	2020
	10.1093/ptj/pzaa055
	
	
	X
	
	X
	
	T/A
	

	Sensitivity analysis of muscle properties and impact parameters on head injury risk in American football.
	Mortensen, JD; Vasavada, AN; Merryweather, AS
	2020
	10.1016/j.jbiomech.2019.109411
	X
	X
	X
	X
	X
	
	T/A
	

	Implementation of a Virtual Reality rendered in Portable Devices for Strabismus Treatment based on Conventional Visual Therapy.
	Cepeda-Zapata, LK; Romero-Soto, FO; Diaz de Leon, VA; Roa-Huertas, JL; Naal-Ruiz, NE; Ibarra-Zarate, D; Alonso-Valerdi, LM
	2019
	10.1109/EMBC.2019.8857222
	X
	X
	X
	X
	X
	
	T/A
	

	Visual search and target detection during simulated driving in Parkinson's disease.
	Ranchet, M; Morgan, JC; Akinwuntan, AE; Devos, H
	2020
	10.1016/j.aap.2019.105328
	
	X
	
	X
	
	
	FT
	

	Effects of downslope walking on Soleus H-reflexes and walking function in individuals with multiple sclerosis: A preliminary study.
	Hoque, M; Borich, M; Sabatier, M; Backus, D; Kesar, T
	2019
	10.3233/NRE-192701
	
	
	X
	X
	
	
	T/A
	

	EMG-Based Characterization of Walking Asymmetry in Children with Mild Hemiplegic Cerebral Palsy.
	Di Nardo, F; Strazza, A; Mengarelli, A; Cardarelli, S; Tigrini, A; Verdini, F; Nascimbeni, A; Agostini, V; Knaflitz, M; Fioretti, S
	2019
	10.3390/bios9030082
	
	X
	X
	X
	X
	
	T/A
	

	Spinal subependymoma surgery: do no harm. Little may be more!
	Soleiman, HA; Ironside, J; Kealey, S; Demetriades, AK
	2020
	10.1007/s10143-019-01128-x
	X
	X
	X
	X
	X
	
	T/A
	

	Ultrasound-Guided Percutaneous Electrical Nerve Stimulation of the Radial Nerve for a Patient With Lateral Elbow Pain: A Case Report With a 2-Year Follow-up.
	Soleiman, HA; Ironside, J; Kealey, S; Demetriades, AK
	2019
	10.2519/jospt.2019.8570
	X
	X
	X
	
	X
	
	T/A
	

	Effects of backward-downhill treadmill training versus manual static plantarflexor stretching on muscle-joint pathology and function in children with spastic Cerebral Palsy.
	Hösl, M; Böhm, H; Eck, J; Döderlein, L; Arampatzis, A
	2018
	10.1016/j.gaitpost.2018.07.171
	
	
	
	
	X
	
	T/A
	

	Strength and Step Activity After Eccentric Resistance Training in Those With Incomplete Spinal Cord Injuries.
	Stone, WJ; Stevens, SL; Fuller, DK; Caputo, JL
	2018
	10.1310/sci17-00052
	
	
	X
	
	
	
	T/A
	

	Ambulation and physical function after eccentric resistance training in adults with incomplete spinal cord injury: A feasibility study.
	Stone, WJ; Stevens, SL; Fuller, DK; Caputo, JL
	2019
	10.1080/10790268.2017.1417804
	
	
	X
	
	
	
	T/A
	

	Long-Term Regular Eccentric Exercise Decreases Neuropathic Pain-like Behavior and Improves Motor Functional Recovery in an Axonotmesis Mouse Model: the Role of Insulin-like Growth Factor-1.
	Martins, DF; Martins, TC; Batisti, AP; Dos Santos Leonel, L; Bobinski, F; Belmonte, LAO; Mazzardo-Martins, L; Cargnin-Ferreira, E; Santos, ARS
	2018
	10.1007/s12035-017-0829-3
	X
	
	X
	
	
	
	T/A
	

	Effects of Classic Progressive Resistance Training Versus Eccentric-Enhanced Resistance Training in People With Multiple Sclerosis.
	Patrocinio de Oliveira, CE; Moreira, OC; Carrión-Yagual, ZM; Medina-Pérez, C; de Paz, JA
	2018
	10.1016/j.apmr.2017.10.021
	
	
	X
	
	
	
	T/A
	

	The Subclinical Cardiomyopathy of Friedreich's Ataxia in a Pediatric Population.
	Plehn, JF; Hasbani, K; Ernst, I; Horton, KD; Drinkard, BE; Di Prospero, NA
	2018
	10.1016/j.cardfail.2017.09.012
	
	X
	X
	X
	X
	
	FT
	

	Mechanisms contributing to gait speed and metabolic cost in children with unilateral cerebral palsy.
	Pinto, TPS; Fonseca, ST; Gonçalves, RV; Souza, TR; Vaz, DV; Silva, PLP; Mancini, MC
	2018
	10.1016/j.bjpt.2017.06.015
	
	X
	X
	X
	X
	
	T/A
	

	Consideration of Dose and Timing When Applying Interventions After Stroke and Spinal Cord Injury.
	Basso, DM; Lang, CE
	2017
	10.1097/NPT.0000000000000165
	
	X
	X
	X
	X
	
	T/A
	

	Effects of Exercise on Type 2 Diabetes Mellitus-Related Cognitive Impairment and Dementia.
	Callisaya, M; Nosaka, K
	2017
	10.3233/JAD-161154
	X
	X
	
	
	X
	
	T/A
	

	Extrarenal rhabdoid tumor presented with an immobile arm in a one-year-old boy.
	Chung, C; Liu, YL; Cheng, CJ; Hsieh, KLC; Tsai, ML; Wong, TT
	2017
	10.1016/j.braindev.2017.04.001
	
	X
	X
	X
	X
	
	T/A
	

	Medial gastrocnemius and soleus muscle-tendon unit, fascicle, and tendon interaction during walking in children with cerebral palsy.
	Barber, L; Carty, C; Modenese, L; Walsh, J; Boyd, R; Lichtwark, G
	2017
	10.1111/dmcn.13427
	
	X
	
	
	X
	
	T/A
	

	Effectiveness and feasibility of eccentric and task-oriented strength training in individuals with stroke.
	Folkerts, MA; Hijmans, JM; Elsinghorst, AL; Mulderij, Y; Murgia, A; Dekker, R
	2017
	10.3233/NRE-171433
	
	
	
	
	X
	
	T/A
	

	Blink-associated contralateral eccentric saccades as a rare sign of unilateral brain injury.
	Zivi, I; Bertelli, E; Bilotti, G; Clemente, IA; Saltuari, L; Frazzitta, G
	2017
	10.1212/WNL.0000000000003484
	
	X
	X
	X
	X
	
	T/A
	

	Contractile behavior of the medial gastrocnemius in children with bilateral spastic cerebral palsy during forward, uphill and backward-downhill gait.
	Hösl, M; Böhm, H; Arampatzis, A; Keymer, A; Döderlein, L
	2016
	10.1016/j.clinbiomech.2016.05.008
	
	X
	X
	
	X
	
	T/A
	

	Is better preservation of eccentric strength after stroke due to altered prefrontal function?
	Hedlund, M; Lindström, B; Sojka, P; Lundström, R; Boraxbekk, CJ
	2016
	10.1080/13554794.2015.1130232
	X
	X
	
	
	X
	
	T/A
	

	Increased spinal reflex excitability is associated with enhanced central activation during voluntary lengthening contractions in human spinal cord injury.
	Kim, HE; Corcos, DM; Hornby, TG
	2015
	10.1152/jn.01074.2014
	
	X
	
	
	X
	
	T/A
	

	Simulated activity but real trauma: a systematic review on Nintendo Wii injuries based on a case report of an acute anterior cruciate ligament rupture.
	Müller, SA; Vavken, P; Pagenstert, G
	2015
	10.1097/MD.0000000000000648
	X
	X
	X
	X
	X
	
	T/A
	

	A systematic review and meta-analysis of strength training in individuals with multiple sclerosis or Parkinson disease.
	Cruickshank, TM; Reyes, AR; Ziman, MR
	2015
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Supplementary File 5. Adherence scoring for the ACSM guideline recommendations for resistance training, from Hendrey et al (2018).

	
	Frequency
	Intensity
	Type of exercise
	Specificity
	Repetitions
	Sets
	Patterns
	Progressivity
	
	TOTAL

	Rating
	0 : < 2d/wk
1: ≥ 2d/wk
	0 : RM/ max force : not determined
0 : not based on ACSM guidelines
1 : adapted and adjusted to participant 
	0 : not all major muscle groups
1 : all major muscle groups
	0 : no
0,5 : partially, RoM or contraction type
1 : RoM and contraction type
	0 : not adapted/precised
1 : precised
	0 : not detailed
1 : adapted to objective
	0 : <1-2 minutes (between sets), or <48h (between sessions)
0.5 : partially, between sets or sessions
1: between sets and between sessions
	0 : no progression or reported
1 : progression
	
	

	Study
	
	
	
	
	
	
	
	
	
	

	Lattouf 
2021
	1
	1
	0
	0.5
	1
	1
	0.5
	0
	
	5

	Kadkhodaie 2020
	1
	1
	0
	1
	0
	1
	1
	1
	
	6

	Dibble 
2015
	1
	1
	0
	0.5
	0
	0
	0.5
	1
	
	4

	Clarke 
2012
	1
	1
	1
	1
	1
	1
	1
	1
	
	8

	Hayes 
2011
	1
	0
	1
	0.5
	0
	0
	1
	1
	
	4.5

	Dibble 
2009
	1
	1
	0
	0.5
	0
	0
	0.5
	1
	
	4

	Engardt 
1995
	1
	1
	0
	0.5
	0
	0
	1
	1
	
	4.5

	Fernandez-Gonzalo 2016
	1
	0
	0
	0.5
	1
	1
	0.5
	0
	
	3.5

	Lee 
2013
	1
	0
	0
	0.5
	1
	1
	0.5
	0
	
	4

	Dibble 
2006
	1
	1
	0
	0.5
	0
	0
	0.5
	1
	
	4



Hendrey G, Holland AE, Mentiplay BF, Clark RA, Williams G. Do Trials of Resistance Training to Improve Mobility After Stroke Adhere to the American College of Sports Medicine Guidelines? A Systematic Review. Archives of physical medicine and rehabilitation. 2018;99(3): 584-597 e51
Supplementary File 6. Standardised mean difference (95% CI) of effect of eccentric resistance training versus comparator (usual rehabilitation, or control) on muscle structure (A, n=83), muscle activity (B, n=54), spasticity (C, n=68), balance (D, n=66), and risk of fall (E, n=77) immediately after the intervention.
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