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ABSTRACT

Cochlear implantation is an effective intervention for auditory rehabilitation in
individuals with severe to profound hearing loss. However, it may lead to balance and vestibular disor-
ders or worsen existing symptoms. Physical, motor, and vestibular rehabilitation exercises, especially
balance-focused interventions, are considered essential to improve motor function and quality of life.
This systematic review aimed to assess scientific evidence regarding the effectiveness of such exercises
among cochlear implant users.

[ETELE This systematic review was conducted following PRISMA guidelines and the PICO framework.
A comprehensive search was performed in international databases (MEDLINE/PubMed, Cochrane Li-
brary, Web of Science, ProQuest, SCOPUS, SPORTDiscus, Embase, and Taylor & Francis) and Persian
databases (SID and Magiran) for studies published between January 2015 and August 2025, with no
language restrictions. Eligible studies included randomized controlled trials, quasi-experimental studies,
pre-test—post-test studies, case—control studies, and case reports involving cochlear implant recipients
with outcomes related to balance, gait pattern, or motor performance. Study quality was assessed using
the GRADE framework and standard evaluation tools.

[T Out of 4,920 records, eleven studies met the inclusion criteria. Participants ranged from children
to adults with severe-to-profound hearing loss from diverse cultural backgrounds. The most common
interventions included static/dynamic balance training (20.9%), gait/mobility exercises (16.3%), and
eye—hand/visual-motor training (14%), as well as multisensory—vestibular exercises, specialized skill
training, and fine motor occupational therapy. Most studies reported significant improvements in
balance, reduced vestibular symptoms, and enhanced quality of life. The main limitations were small
sample sizes and short follow-up durations.

[TTIELRS Current evidence supports the effectiveness of physical, motor, and vestibular rehabilitation programs
in improving motor performance, balance, and quality of life in cochlear implant users. Future high-quality
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Introduction

earing loss is a major global health issue

affecting over 1.5 billion people. For those

with severe to profound sensorineural

hearing loss, cochlear implantation (CI) is

a transformative intervention that restores
hearing and improves quality of life. However, CI surgery
can damage the inner ear’s vestibular system, leading
to balance disorders, dizziness, and an increased risk of
falls in both children and adults. To address these side ef-
fects, targeted rehabilitation, including physical exercise
and vestibular therapy, is crucial. These interventions aim
to improve postural stability and motor function by en-
hancing the integration of sensory inputs. Therefore, this
systematic review aimed to synthesize the scientific evi-
dence on the effectiveness of exercise-based interventions
for improving motor performance, balance, and quality of
life in CI users.

Methods

This systematic review followed the preferred reporting
items for systematic reviews and meta-analyses (PRIS-
MA) 2020 guidelines. The research question was based
on the population, intervention, comparison, and outcome
(PICO) framework. A comprehensive search was con-
ducted in MEDLINE, PubMed, Cochrane Library, Web
of Science, Scopus, ProQuest, SPORTDiscus, Embase,
and Taylor & Francis, as well as in the Persian databases
Scientific Information Database(SID) and Magiran. Ar-
ticles published between January 2015 and August 2025
were considered, with no language restriction during the
search; only English and Persian articles were included
in the final analysis. Search terms combined population
(e.g. “cochlear implantation,” “hearing prosthesis”) and
intervention (e.g. “physical exercise,” “sports,” “vestibu-
lar rehabilitation,” “balance,” “motor activity™).

Inclusion criteria were: 1. unilateral or bilateral CI users
of any age; 2. interventions involving structured physical
or sports exercise, balance training, vestibular rehabilita-
tion, or occupational therapy; 3. controlled clinical trials,
quasi-experimental studies, pre-test/post-test designs,
case-control studies, and case reports; and 4. outcomes
related to balance, motor function, gait, or quality of life.
Exclusion criteria included reviews, editorials, theoretical
papers, non-exercise interventions, non-CI populations,
and studies with insufficient data or low quality.

Scientific Journal of

Two reviewers independently screened titles/abstracts
and reviewed eligible full texts; disagreements were re-
solved by consensus or by a third reviewer. Data were
extracted using a standardized form (name of author(s),
year, country, study design, participants, intervention
details, outcomes, and main results). Methodological
quality was assessed using the PEDro scale for trials, the
Newcastle-Ottawa Scale for the case-control study, JBI
checklists for quasi-experimental studies and case reports,
and overall certainty graded using GRADE.

Results

The initial database search yielded 4,920 records.
After removing 2,580 duplicates, 2,340 records were
screened by title and abstract. Following screening, 105
full-text articles were assessed for eligibility, of which
94 were excluded (e.g. irrelevant population, no exer-
cise intervention, and review articles). Ultimately, 11
studies met the inclusion criteria and were included in
the qualitative synthesis. These studies, published be-
tween 2016 and 2025, originated from Iran, Ukraine,
India, Canada, Egypt, Turkey, and South Africa. The
included designs consisted of one controlled clinical
trial, one prospective case-control study, seven quasi-
experimental studies, and two case reports.

Participants ranged from young children (3 years) to
older adults (61 years), all with severe to profound hear-
ing loss who had received a CI. Interventions were hetero-
geneous in nature, duration, and intensity. Common types
included static and dynamic balance exercises (20.9%),
gait and mobility training (16.3%), and eye-hand/visuo-
motor coordination tasks (14%). Other interventions in-
cluded multi-sensory vestibular programs, skill-specific
training (e.g. Tai Chi, Tackwondo), and fine motor occu-
pational therapy. Durations varied from a single session
to a 4-year program, with frequencies ranging from daily
to weekly.

Quality assessment revealed significant methodological
limitations. Although several quasi-experimental studies
scored highly on the JBI checklist, their GRADE cer-
tainty was downgraded to “low” or “very Low” due to a
lack of randomization and, in some cases, the absence of
a control group. The case reports were rated “very Low,”
while the controlled clinical trial and the case-control
study were downgraded from “High” to “Moderate” cer-
tainty due to risks of bias stemming from a lack of blind-
ing and potential selection bias.
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Despite the heterogeneity and limitations, the findings
were largely positive. Most studies reported significant
improvements following interventions, including en-
hanced static and dynamic balance, reduced vestibular
symptoms (e.g. dizziness), improved gait parameters,
better motor coordination, and higher self-reported qual-
ity of life. Structured programs incorporating balance, vi-
suomotor, and proprioceptive training improved postural
stability. Task-oriented and sport-specific training, such
as Tai Chi, were also effective in improving functional
mobility and balance in both adult and pediatric CI users.

Conclusion

This systematic review confirms that physical, sports,
and vestibular rehabilitation exercises are promising and
effective in improving balance, motor function, and qual-
ity of life in CI users. The available evidence, although
derived primarily from studies with low to moderate cer-
tainty, consistently indicates that targeted exercise pro-
grams can successfully address the vestibular and motor
deficits commonly associated with CI. The interventions
varied widely, from fundamental balance tasks to com-
plex, multi-sensory, and sport-specific protocols, suggest-
ing that a range of approaches can be beneficial for this
population.

However, the field is constrained by significant method-
ological weaknesses, including a predominance of non-
randomized designs, small sample sizes, short follow-up
periods, and inconsistent reporting of intervention param-
eters (frequency, intensity, and duration). This heteroge-
neity makes it difficult to draw definitive conclusions or
formulate standardized clinical guidelines. To advance
the evidence base, there is a pressing need for more high-
quality research, particularly well-designed randomized
controlled trials (RCTs) with larger cohorts, active control
groups, and long-term follow-up. Future studies should
also focus on standardizing intervention protocols and
outcome measures to facilitate meta-analysis and the de-
velopment of evidence-based best practices for the physi-
cal rehabilitation of CI recipients.
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Web of Science

Scopus

PubMed/
Medline

SPORT Discus

Taylor and
Francis

Embase

TS= (“Cochlear Prosthesis” OR “Cochlear Prostheses” OR “Auditory Prosthesis” OR “Auditory Prostheses”

OR “Cochlear Implant*” OR “Cochlear Implantation*” OR “Hearing devices” OR “Hearing Instrument*”
OR “Auditory Implant*” OR “Hearing Implant*” OR “Bionic Ear “) AND (Exercise* OR Sport* OR Game*
OR “Physical Activity” OR “Physical Activities” OR training OR “Vestibular exercise” OR “Vestibular
rehabilitation”) AND PY=(2015-2025)

TITLE-ABS-KEY (“Cochlear Prosthesis” OR “Cochlear Prostheses” OR “Auditory Prosthesis” OR “Auditory
Prostheses” OR “Cochlear Implant*” OR “Cochlear Implantation*” OR “Hearing devices” OR “Hearing
Instrument*” OR “Auditory Implant*” OR “Hearing Implant*” OR “Bionic Ear”)AND TITLE-ABS-KEY
(exercise* OR sport* OR game* OR “Physical Activity” OR “Physical Activities” OR training OR “Vestibular
exercise” OR “Vestibular rehabilitation”) AND PUBYEAR > 2014 AND PUBYEAR < 2026

((“cochlear implants” OR “cochlear implantation”[MeSH Terms]) OR “Cochlear Prosthesis”[Title/
Abstract] OR “Cochlear Prostheses”[Title/Abstract] OR “Auditory Prosthesis”[Title/Abstract] OR “Auditory
Prostheses”[Title/Abstract] OR “cochlear implant*”[Title/Abstract] OR “cochlear implantation*”[Title/
Abstract] OR “Hearing devices”[Title/Abstract] OR “hearing instrument*”[Title/Abstract] OR “auditory
implant*”[Title/Abstract] OR “hearing implant*”[Title/Abstract] OR “Bionic Ear”[Title/Abstract]))
AND (“exercise*”[Title/Abstract] OR “sport*”[Title/Abstract] OR “game*”[Title/Abstract] OR “physical
activity”[Title/Abstract] OR “physical activities”[Title/Abstract] OR “training”[Title/Abstract] OR “vestibular
exercise”[Title/Abstract] OR “vestibular rehabilitation”[Title/Abstract]) Filters: from 2015/1/1 - 2025/8/30

TX (“Cochlear Prosthesis” OR “Cochlear Prostheses” OR “Auditory Prosthesis” OR “Auditory Prostheses”
OR “Cochlear Implant*” OR “Cochlear Implantation*” OR “Hearing devices” OR “Hearing Instrument*”
OR “Auditory Implant*” OR “Hearing Implant*” OR “Bionic Ear “) AND TX (Exercise* OR Sport* OR
Game* OR “Physical Activity” OR “Physical Activities” OR training OR “Vestibular exercise” OR “Vestibular
rehabilitation”) AND DT 2015-2025

[[Publication Title: “cochlear prosthesis”] OR [Publication Title: “cochlear prostheses”] OR [Publication
Title: “auditory prosthesis”] OR [Publication Title: “auditory prostheses”] OR [Publication Title: “cochlear
implant*”] OR [Publication Title: “cochlear implantation*”] OR [Publication Title: “hearing devices”] OR
[Publication Title: “hearing instrument*”] OR [Publication Title: “auditory implant*”] OR [Publication
Title: “hearing implant*”] OR [Publication Title: “bionic ear “]] AND [[All: exercise*] OR [All: sport*]
OR [All: game*] OR [All: physical]] AND [[All: activity] OR [All: “physical activities”] OR [All: training] OR
[All: “vestibular exercise”] OR [All: “vestibular rehabilitation”]] AND [Publication Date: (01/01/2015 TO
12/31/2025)] AND [[Abstract: “cochlear prosthesis”] OR [Abstract: “cochlear prostheses”] OR [Abstract:
“auditory prosthesis”] OR [Abstract: “auditory prostheses”] OR [Abstract: “cochlear implant*”] OR [Abstract:
“cochlear implantation*”] OR [Abstract: “hearing devices”] OR [Abstract: “hearing instrument*”] OR
[Abstract: “auditory implant*”] OR [Abstract: “hearing implant*”] OR [Abstract: “bionic ear “]] AND [[All:
exercise*] OR [All: sport*] OR [All: game*] OR [All: physical]] AND [[All: activity] OR [All: “physical activities”]
OR [All: training] OR [All: “vestibular exercise”] OR [All: “vestibular rehabilitation”]] AND [Publication
Date: (01/01/2015 TO 12/31/2025)] AND [[Keywords: “cochlear prosthesis”] OR [Keywords: “cochlear
prostheses”] OR [Keywords: “auditory prosthesis”] OR [Keywords: “auditory prostheses”] OR [Keywords:
“cochlear implant*”] OR [Keywords: “cochlear implantation*”] OR [Keywords: “hearing devices”] OR

[Keywords: “hearing instrument*”] OR [Keywords: “auditory implant*”] OR [Keywords: “hearing implant*”]

OR [Keywords: “bionic ear “]] AND [[All: exercise*] OR [All: sport*] OR [All: game*] OR [All: physical]] AND

1052

904

594

149

447

[[All: activity] OR [All: “physical activities”] OR [All: training] OR [All: “vestibular exercise”] OR [All: “vestibular

rehabilitation”]] AND [Publication Date: (01/01/2015 TO 12/31/2025)]

(‘cochlea prosthesis’:ab,ti OR ‘cochlear prostheses’:ab,ti OR ‘hearing aid’:ab,ti OR ‘auditory prostheses’:ab,ti

OR ‘cochlear implant*’:ab,ti OR ‘cochlear implantation*’:ab,ti OR ‘hearing devices’:ab,ti OR ‘hearing
instrument*’:ab,ti OR ‘auditory implant*’:ab,ti OR ‘hearing implant*’:ab,ti OR ‘bionic ear’:ab,ti) AND
(exercise*:ab,ti OR sport*:ab,ti OR game*:ab,ti OR ‘physical activity’:ab,ti OR ‘physical activities":ab,ti OR

809

training:ab,ti OR ‘vestibular exercise’:ab,ti OR ‘vestibular rehabilitation’:ab,ti) AND (2015:py OR 2016:py OR
2017:py OR 2018:py OR 2019:py OR 2020:py OR 2021:py OR 2022:py OR 2023:py OR 2024:py OR 2025:py)
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Title (“Cochlear Prosthesis” OR “Cochlear Prostheses” OR “Auditory Prosthesis” OR “Auditory Prostheses”
OR “Cochlear Implant*” OR “Cochlear Implantation*” OR “Hearing devices” OR “Hearing Instrument*”
OR “Auditory Implant*” OR “Hearing Implant*” OR “Bionic Ear”) AND Title (Exercise* OR Sport* OR
Game* OR “Physical Activity” OR “Physical Activities” OR training OR “Vestibular exercise” OR “Vestibular
rehabilitation”) Date: From January 01 2015 to August 30 2025 AND Title (“Cochlear Prosthesis” OR
“Cochlear Prostheses” OR “Auditory Prosthesis” OR “Auditory Prostheses” OR “Cochlear Implant*” OR
“Cochlear Implantation*” OR “Hearing devices” OR “Hearing Instrument*” OR “Auditory Implant*” OR
“Hearing Implant*” OR “Bionic Ear”) AND Abstract (Exercise* OR Sport* OR Game* OR “Physical Activity”
OR “Physical Activities” OR training OR “Vestibular exercise” OR “Vestibular rehabilitation”) Date: From

ProQuest

January 01 2015 to August 30 2025 AND Abstract (“Cochlear Prosthesis” OR “Cochlear Prostheses” OR 252

“Auditory Prosthesis” OR “Auditory Prostheses” OR “Cochlear Implant*” OR “Cochlear Implantation*” OR
“Hearing devices” OR “Hearing Instrument*” OR “Auditory Implant*” OR “Hearing Implant*” OR “Bionic
Ear”) AND Title (Exercise* OR Sport* OR Game* OR “Physical Activity” OR “Physical Activities” OR training
OR “Vestibular exercise” OR “Vestibular rehabilitation”) Date: From January 01 2015 to August 30 2025
AND Abstract (“Cochlear Prosthesis” OR “Cochlear Prostheses” OR “Auditory Prosthesis” OR “Auditory
Prostheses” OR “Cochlear Implant*” OR “Cochlear Implantation*” OR “Hearing devices” OR “Hearing
Instrument*” OR “Auditory Implant*” OR “Hearing Implant*” OR “Bionic Ear”) AND Abstract (Exercise* OR
Sport* OR Game* OR “Physical Activity” OR “Physical Activities” OR training OR “Vestibular exercise” OR
“Vestibular rehabilitation”) Date: From January 01 2015 to August 30 2025

(“Cochlear Prosthesis” OR “Cochlear Prostheses” OR “Auditory Prosthesis” OR “Auditory Prostheses”

Cochrane
Library

OR “Cochlear Implant” OR “Cochlear Implantation” OR “Hearing devices” OR “Hearing Instrument”
OR “Auditory Implant” OR “Hearing Implant” OR “Bionic Ear”)):ti,ab,kw AND (Exercise OR Sport OR 110
Game OR “Physical Activity” OR “Physical Activities” OR training OR “Vestibular exercise” OR “Vestibular

rehabilitation”):ti,ab,kw: with Publication Year from 2015 to 2025

Magiran
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