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Motor neuroprosthesis (MN) involves electrical 
stimulation of neural structures to increase the 
activities and participation of people with stroke 

in the natural environment in which people live, as an 
orthosis.

OBJECTIVES
Our systematic review assessed the effects of MN 
for improving independence in activities of daily liv-
ing, activities involving limbs, health-related quality of 
life, exercise capacity, balance, and adverse events in 
people after stroke.

METHODS
We searched the Cochrane Stroke Group Trials Register 
(searched August 19, 2019), the Cochrane Central Register of 
Controlled Trials (August 2019), MEDLINE (1946 to August 
16, 2019), Embase (1980 to August 19, 2019), additional data-
bases (searched August 19, 2019), trial registries (searched 
August 21, 2019), and websites (searched August 19, 2019) 
to identify relevant published, unpublished, and ongoing trials.

Two review authors independently selected trials for inclu-
sion, assessed methodologic quality, and extracted the data.

The primary outcomes were independence in activities 
of daily living and activities involving limbs. The secondary 
outcomes were participation scales of health-related qual-
ity of life, exercise capacity, balance, and adverse events. We 
included randomized controlled trials and randomized con-
trolled crossover trials comparing MN for improving activities 

and participation versus another assistive technology device, or 
MN turned off, or no treatment.

RESULTS
We included 4 studies involving 831 participants. All 
studies were of MN versus another assistive device. No 
studies reported outcomes related to independence in 
activities of daily living. MN was no more beneficial than 
another assistive device on walking speed (mean differ-
ence [MD], 0.00 m/s [95% CI, −0.05 to 0.05]; P=0.97; 
Figure), Timed Up and Go (MD, 0.51 s [95% CI, −4.41 
to 5.43]; P=0.84), modified Emory Functional Ambula-
tion Profile (MD, 14.77 s [95% CI, −12.52 to 42.06]; 
P=0.29), health-related quality of life (standardized MD, 
0.26 [95% CI, −0.22 to 0.74]; P=0.28), exercise capacity 
(MD, −9.03 m [95% CI, −26.87 to 8.81]; P=0.32), and 
balance (MD, −0.34 [95% CI, −1.96 to 1.28]; P=0.68). 
Although MN did not increase the number of serious 
adverse events related to intervention (risk ratio, 0.35 
[95% CI, 0.04–3.33]; P=0.36), the use of MN in people 
after stroke may increase the risk of participants drop-
ping out during the intervention (risk ratio, 1.48 [95% CI, 
1.11–1.97]; P=0.007).

CONCLUSIONS
Our findings indicate that in home or community context, 
the use of lower limb MN is not any different to another 
assistive technology device for improving activities 
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involving limbs measured by walking speed, Timed Up 
and Go and modified Emory Functional Ambulation Pro-
file; health-related quality of life; exercise capacity; and 
balance. MN may result in a higher number of dropouts 
during intervention period.

Further randomized trials are needed and should be 
conducted using a larger sample, preferably with blinded 
outcome assessment. Also, there is a need to assess 
participant compliance or satisfaction to understand the 
cause of increased risk of MN dropouts and to explore 
outcomes related to activity and participation during all-
day use of MN period separately from the conditioning 
protocols period.
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Figure. Forest plot of activities involving limbs measured by walking speed between 6 and 12 mo of device use.
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