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| Abstract |

Objective: Electrical stimulation is an assistive technology used to aid the recovery of upper limb use after stroke.
The purpose of this systematic review was to determine the effects of electrical stimulation on upper extremity function
in individuals with hemiparetic stroke and to develop an evidence base that supports the use of electrical stimulation
for upper limb recovery after stroke.

Design: A systematic review based on randomized controlled trials (RCTSs).

Methods: Studies published before April 20 2021 were collected for this review by searching PubMed, four other databases,
and RCTs that reported the effects of electrical stimulation on upper extremity function in individuals with the characteristic
stroke type. Information on the following parameters was extracted from each study: surname of first author, published
year, country, participants, intervention, intervention’s intensity, comparison, outcomes, additional therapy, and summary
of results. This review also evaluated the bias within each study, including any selection bias, performance bias, detection
bias, attrition bias, and reporting bias.

Results: This review included five RCTs, and 208 stroke patients were included in the analysis. Stroke patients who
underwent electrical stimulation showed significantly improved grip and pinch strengths, wrist range of motion, and basic

daily living compared to those in the control group; however, there was no improvement in upper extremity function. Of
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the selected papers, 60% showed a “high risk” of performance bias, and 20% showed a “high risk” of detection bias.

Conclusions: The results of this systematic review suggest that electrical stimulation provides some benefits to stroke

patients, such as improved hand strength and range of motion. However, future studies are needed to provide clinical

evidence of the effects of electrical stimulation on upper extremity function in stroke patients.
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Fig. 1. Flow diagram of the systematic review.
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Author Nation  Population Intervention Tlllerap e.utlc Comparison Outcomes Additional Summary of
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. Index pinch:
Au- . 73 20 sessions, Placebo Hand erp, Conventional EG>CG
Yeung China ES . Index pinch,
(female: 34) 60 minutes therapy therapy ARAT:

2014 ARAT . .
No differential
effects

Fletc.her— 40 120 sessions, Usual care NIHSS, ARAT, No differential

Smith UK female: 20) ES 60 minutes theraj BADLL None effects

2019 (female: Py SPI, MRS

Standard BS, MI, Flex. No differential
. . PT, Ext.PT
Karakus 28 10 sessions, rehabilitation effects
Turkey FES . -Brunnstrom upper None
2013 (female: 13) 30 minutes program . BS upper:
roup extremity & EG>CG
g hand stage
wrist ROM,
BI, BS, Eg}éész
Yuzer 30 20 sessions, Conventional wrist ROM,
2017 Turkey (female: 13) FES 30 minutes treatment MAS, RMA, None Ell\;lﬁf, BS,
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Author . . . Therapeutic . Additional Summary of
Nation  Population Intervention . R Comparison Outcomes
year intensity therapy results
FMA, MBI:
>
Lin . 37 15 sessions, Stat.u.ian.i FMA, MAS, EG>CG
China ES . rehabilitation None MAS:
2011 (female: 15) 30 minutes MBI . .
program No differential
effects

ABAT, Action research arm test; BADLI, Barthel activities of daily living index; BS, Brunnstrom stage; ES, electrical stimulation;
FMA, Fugl-Meyer motor assessment; MAS, Modified Ashworth scale; MBI, Modified Barthel index; MI, Motricity index;
MRS, Modified Rankin scale; NIHSS, National institute for health stroke scale; PT, Peak torque; RMA, Rivermead motor
assessment; SPI, Scale of pain intensity; UEFT, Upper extremity function test; CG: conventional therapy group
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Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _
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Fig. 2. Risk of bias graph: the review's judgements about each risk of bias item presented

as percentages across all included studies.
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Fig. 3. Risk of bias summary: the review's judgements about each risk of bias item for
each included study. Green circle, low risk of bias; Yellow circle, unclear risk of bias;

Red circle, high risk of bias.
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