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RESEARCH QUESTIONS 
 
1. What is the clinical effectiveness of motorized or robotic wearable walking assistive 

devices for adults with compromised mobility? 
 

2. What is the cost-effectiveness of motorized or robotic wearable walking assistive devices 
for adults with compromised mobility? 

 
KEY FINDINGS 
 
Three non-randomized studies regarding the clinical effectiveness of motorized or robotic 
wearable walking assistive devices for adults with compromised mobility were identified.  
 
METHODS 
 
A limited literature search was conducted on key resources including PubMed, The Cochrane 
Library, University of York Centre for Reviews and Dissemination (CRD) databases, Canadian 
and major international health technology agencies, as well as a focused Internet search. No 
filters were applied to limit the retrieval by study type. Where possible, retrieval was limited to 
the human population. The search was also limited to English language documents published 
between January 1, 2010 and July 6, 2015. Internet links were provided, where available. 
 
SELECTION CRITERIA 
 
One reviewer screened citations and selected studies based on the inclusion criteria presented 
in Table 1. 
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Table 1:  Selection Criteria 
Population Adults with limited or compromised mobility resulting from injury, 

degenerative diseases, aging, or medical conditions including knee or hip 
osteoarthritis, multiple sclerosis or Parkinson’s disease; excluding 
paraplegics and individuals with complete lower limb impairment 

Intervention Wearable motorized or robotic walking assistive devices (e.g., Keeogo, 
ReWalk, Kickstart, Honda Stride Management Assist) 

Comparator  Alternate wearable motorized or robotic walking assistive devices; 

 Manual walking assistive devices; 

 No comparator 

Outcomes Q1: Clinical effectiveness outcomes including walking and stair climbing 
       ability/speed, mobility, independence, quality of life; 
       Harms 
Q2: Cost-effectiveness outcomes 

Study Designs Health technology assessments, systematic reviews, meta-analyses, 
randomized controlled trials, non-randomized studies, economic evaluations 

 
RESULTS 
 
Rapid Response reports are organized so that the higher quality evidence is presented first. 
Therefore, health technology assessment reports, systematic reviews, and meta-analyses are 
presented first. These are followed by randomized controlled trials, non-randomized studies, 
and economic evaluations.  
 
Three non-randomized studies regarding the clinical effectiveness of motorized or robotic 
wearable walking assistive devices for adults with compromised mobility were identified. No 
relevant health technology assessments, systematic reviews, meta-analyses, randomized 
controlled trials, or economic evaluations were identified.  
 
Additional references of potential interest are provided in the appendix. 
 
Health Technology Assessments  
No literature identified.  
 
Systematic Reviews and Meta-analyses  
No literature identified.  
 
Randomized Controlled Trials  
No literature identified.  
 
Non-Randomized Studies  
 
1. Benson I, Hart K, Tussler D, van Middendorp JJ. Lower-limb exoskeletons for individuals 

with chronic spinal cord injury: Findings from a feasibility study. Clin Rehabil. 2015 Mar 11.  
PubMed: PM25761635 

 
2. Bortole M, Venkatakrishnan A, Zhu F, Moreno JC, Francisco GE, Pons JL, et al. The H2 

robotic exoskeleton for gait rehabilitation after stroke: early findings from a clinical study. J 
Neuroeng Rehabil [Internet]. 2015 [cited 2015 Jul 10];12(1):54. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4469252 
PubMed: PM26076696 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=25761635&dopt=abstract
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4469252
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=26076696&dopt=abstract
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3. Talaty M, Esquenazi A, Briceno JE. Differentiating ability in users of the ReWalk(TM) 

powered exoskeleton: an analysis of walking kinematics. IEEE Int Conf Rehabil Robot. 
2013 Jun;2013:6650469.  
PubMed: PM24187286 
 

Economic Evaluations  
No literature identified. 
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APPENDIX – FURTHER INFORMATION: 
 
Non-Randomized Studies - Paralyzed Subjects 
 
4. Fineberg DB, Asselin P, Harel NY, Agranova-Breyter I, Kornfeld SD, Bauman WA, et al. 

Vertical ground reaction force-based analysis of powered exoskeleton-assisted walking in 
persons with motor-complete paraplegia. J Spinal Cord Med [Internet]. 2013 Jul [cited 
2015 Jul 10];36(4):313-21. Available from: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3758528 
PubMed: PM23820147 

 
5. Tanabe S, Hirano S, Saitoh E. Wearable Power-Assist Locomotor (WPAL) for supporting 

upright walking in persons with paraplegia. NeuroRehabilitation. 2013;33(1):99-106.  
PubMed: PM23949036 

 
6. Esquenazi A, Talaty M, Packel A, Saulino M. The ReWalk powered exoskeleton to restore 

ambulatory function to individuals with thoracic-level motor-complete spinal cord injury. 
Am J Phys Med Rehabil.  2012 Nov;91(11):911-21.  
PubMed: PM23085703 
 

7. Zeilig G, Weingarden H, Zwecker M, Dudkiewicz I, Bloch A, Esquenazi A. Safety and 
tolerance of the ReWalk exoskeleton suit for ambulation by people with complete spinal 
cord injury: a pilot study. J Spinal Cord Med [Internet]. 2012 Mar [cited 2015 Jul 
10];35(2):96-101. Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3304563 
PubMed: PM22333043 

 
Review Articles 
 
8. Wearable powered exoskeleton use after spinal cord injury. Plymouth Meeting (PA): ECRI 

Institute; 2014. (Emerging technology evidence report).  
         Subscription necessary 
 
9. Chen G, Chan CK, Guo Z, Yu H. A review of lower extremity assistive robotic 

exoskeletons in rehabilitation therapy. Crit Rev Biomed Eng. 2013;41(4-5):343-63.  
PubMed: PM24941413 

 
Additional References 
 
10. Bryce TN, Dijkers MP, Kozlowski AJ. Framework for Assessment of the Usability of 

Lower-Extremity Robotic Exoskeletal Orthoses. Am J Phys Med Rehabil. 2015 Jun 19.  
PubMed: PM26098923 

 
11. Frenger P. Nasa astronauts, prosthetics and the manned space program. Biomed Sci 

Instrum. 2014;50:186-90.  
PubMed: PM25405422 

 
12. Asbeck AT, Dyer RJ, Larusson AF, Walsh CJ. Biologically-inspired soft exosuit. IEEE Int 

Conf Rehabil Robot. 2013 Jun;2013:6650455.  
PubMed: PM24187272 

 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3758528
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=23820147&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=23949036&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=23085703&dopt=abstract
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3304563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=22333043&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=24941413&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=26098923&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=25405422&dopt=abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=24187272&dopt=abstract
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13. Olivier J, Bouri M, Ortlieb A, Bleuler H, Clavel R. Development of an assistive motorized 
hip orthosis: kinematics analysis and mechanical design. IEEE Int Conf Rehabil Robot. 
2013 Jun;2013:6650495.  
PubMed: PM24187310 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=retrieve&db=pubmed&list_uids=24187310&dopt=abstract

