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Abstract

Background: Parkinson's disease is a progressive neurodegenerative disorder characterized by gait impairment,
reduced functional mobility, and an increased risk of falls. Rhythmic auditory cueing (RAC) has emerged as a
physiotherapy intervention aimed at improving gait performance by providing external rhythmic stimuli to facilitate
movement.

Objective: To review the effectiveness of rhythmic auditory cueing for gait rehabilitation in individuals with
Parkinson's disease, with particular emphasis on gait speed and gait velocity.

Methodology: This literature review was conducted using PubMed, ScienceDirect, and Google Scholar. The search
included articles published between January 2021 and May 2026 using keywords related to Parkinson's disease,
rhythmic auditory cueing, rhythmic auditory stimulation, gait rehabilitation, gait speed, and gait velocity. Studies
involving individuals with Parkinson's disease that evaluated rhythmic auditory cueing or rhythmic auditory
stimulation and reported gait speed or gait velocity as outcome measures were included. Seven studies met the
eligibility criteria and were analyzed.

Results: The included studies consistently demonstrated that rhythmic auditory cueing improved gait speed, gait
velocity, stride length, cadence, and functional mobility in individuals with Parkinson's disease. Several studies also
reported improvements in balance, walking efficiency, and motor performance. Although intervention protocols varied
in cueing frequency, treatment duration, and assessment methods, the overall findings supported the effectiveness of
rhythmic auditory cueing for gait rehabilitation.

Conclusion: Rhythmic auditory cueing is an effective physiotherapy intervention for improving gait rehabilitation in
individuals with Parkinson's disease. The available evidence supports its incorporation into clinical rehabilitation
programmes; however, further high-quality studies with standardized intervention protocols are recommended to
strengthen the evidence base.

Keywords: Parkinson's Disease; Rhythmic Auditory Cueing; Rhythmic Auditory Stimulation; Gait Rehabilitation; Gait
Speed; Physiotherapy.

1. Introduction

Parkinson's disease (PD) is a chronic and progressive neurodegenerative disorder caused by the gradual degeneration
of dopaminergic neurons in the substantia nigra, resulting in reduced dopamine levels and impaired motor control3. It
is the second most common neurodegenerative disorder worldwide and represents a major public health concern
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because of its increasing prevalence among the aging population5. As the disease progresses, individuals experience a
gradual decline in both motor and non-motor functions, which adversely affects their independence and overall quality
of life3.

The clinical manifestations of Parkinson's disease include both motor and non-motor symptoms. The cardinal motor
features are bradykinesia, resting tremor, rigidity, and postural instability, whereas common non-motor manifestations
include cognitive impairment, depression, anxiety, sleep disturbances, autonomic dysfunction, and fatigue3. These
symptoms interfere with mobility, participation in activities of daily living, and overall functional independence3. These
impairments reduce social participation and negatively affect quality of life3.

Individuals with Parkinson's disease commonly demonstrate reduced gait speed, shortened stride length, decreased
step length, altered cadence, increased gait variability, and episodes of freezing of gait5. Many patients also experience
freezing of gait, particularly during turning, negotiating obstacles, or walking through narrow spaces, which
substantially increases the risk of falls4. These gait abnormalities adversely affect functional independence and
significantly reduce quality of life5.

The pathophysiology of gait impairment in Parkinson's disease is closely associated with dysfunction of the basal
ganglia, resulting in impaired internal generation and regulation of rhythmic movement7. Dopamine depletion disrupts
the automatic control of movement, making gait slower, less coordinated, and more variable7. Individuals often rely on
increased conscious attention to perform walking tasks, which further limits their ability to walk efficiently under
complex environmental conditions or during dual-task activities?7.

Pharmacological management, particularly levodopa and dopamine agonists, remains the primary treatment for
Parkinson's disease5. Although these medications effectively improve several motor symptoms, gait and balance
impairments frequently persist despite optimal medical management, especially in the later stages of the disease3.
Long-term pharmacological therapy may also result in motor fluctuations and dyskinesias, emphasizing the need for
effective rehabilitation interventions that specifically target gait dysfunction5.

Physiotherapy plays a crucial role in the multidisciplinary management of Parkinson's disease by improving gait,
balance, mobility, and functional independence6. Various rehabilitation approaches, including gait training, balance
exercises, strengthening exercises, treadmill training, task-specific training, and external cueing strategies, have
demonstrated beneficial effects on motor performance6. Among these interventions, rhythmic auditory cueing has
gained considerable attention because of its ability to improve gait performance through external rhythmic
stimulation3.

Rhythmic auditory cueing (RAC), also known as rhythmic auditory stimulation (RAS), is an evidence-based
physiotherapy intervention that uses external rhythmic stimuli such as metronome beats and rhythmic music to
improve gait performance in individuals with Parkinson's disease7. These auditory cues provide an external timing
mechanism that compensates for impaired internal rhythm generation caused by basal ganglia dysfunction7. By
synchronizing body movements with external auditory cues, individuals with Parkinson's disease are able to achieve
more coordinated, rhythmic, and efficient walking patterns10.

Several studies have demonstrated significant improvements in gait speed, gait velocity, stride length, balance,
functional mobility, and motor performance following rhythmic auditory cueing interventionsl1. Personalized
rhythmic auditory stimulation has also demonstrated improvements in gait stability and walking efficiency in
individuals with Parkinson's disease12.

The beneficial effects of rhythmic auditory cueing are believed to result from providing an external timing mechanism
that facilitates movement through alternative neural pathways involved in motor control7. External auditory cues also
enhance attention and facilitate movement initiation, thereby improving both the temporal and spatial characteristics
of gait7.

Although substantial evidence supports the effectiveness of rhythmic auditory cueing for gait rehabilitation in
individuals with Parkinson's disease, variations in cueing frequency, intervention duration, treatment protocols, and
outcome measures continue to exist across studies11. These methodological differences make it difficult to establish
standardized clinical guidelines for implementing rhythmic auditory cueing in physiotherapy practice12. Therefore, this
literature review was undertaken to critically evaluate the effectiveness of rhythmic auditory cueing for gait
rehabilitation in individuals with Parkinson's disease, with particular emphasis on gait speed and gait velocity as
outcome measures>5.
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2. Material and methods

2.1. Study Design

This literature review was conducted to evaluate the effectiveness of rhythmic auditory cueing for gait rehabilitation in
individuals with Parkinson's disease. The review aimed to synthesize the available evidence regarding the effectiveness
of rhythmic auditory cueing on gait rehabilitation, with particular emphasis on gait speed and gait velocity as primary
outcome measures.

2.2. Search Strategy

A comprehensive literature search was performed using PubMed, ScienceDirect, and Google Scholar databases. The
search was conducted using combinations of the following keywords: Parkinson's disease, Rhythmic Auditory Cueing,
Rhythmic Auditory Stimulation, Auditory Cueing, Gait Rehabilitation, Gait, Gait Speed, Gait Velocity, Physiotherapy, and
Rehabilitation. Articles published between January 2021 and May 2026 were identified and screened for eligibility. The
reference lists of relevant articles were also manually searched to identify additional eligible studies.

2.3. Eligibility Criteria

2.3.1. Inclusion Criteria

Studies were included if they met the following criteria:

e Studies evaluating the effectiveness of Rhythmic Auditory Cueing (RAC) or Rhythmic Auditory Stimulation
(RAS) as a physiotherapy intervention.

e Studies reporting gait speed and/or gait velocity as primary outcome measures.

Randomized controlled trials, clinical studies, systematic reviews, and meta-analyses.

Full-text articles published in English.

Articles published between January 2021 and May 2026.

2.3.2. Exclusion Criteria

Studies were excluded if they involved:

Neurological disorders other than Parkinson's disease.

Animal or laboratory-based studies.

Case reports, conference abstracts, editorials, and letters to the editor.
Articles without full-text availability.

Duplicate publications.

Studies that did not report gait speed or gait velocity as outcome measures

2.4. Study Selection

The study selection process followed a structured screening procedure. A total of 35 records were identified through
database searching. After removing 5 duplicate records, 30 articles were screened based on their titles and abstracts.
Following screening, 18 records were excluded because they were unrelated to the review topic, involved inappropriate
interventions, did not report gait speed or gait velocity as outcome measures, were animal studies, were published in
languages other than English, or were published before January 2021. The remaining 12 full-text articles were assessed
for eligibility. Of these, 5 articles were excluded because they did not report the relevant outcome measures, had
unavailable full text, were duplicate publications, or lacked sufficient methodological details. Finally, 7 studies were
included in the literature review.
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Figure 1 Flow diagram showing the study selection process for the literature review.

2.5. Data Extraction

Data from the included studies were extracted systematically. The extracted information included the author(s), year
of publication, study design, intervention, outcome measures, and major findings. Particular emphasis was placed on
gait speed and gait velocity as the primary outcome measures. Additional outcomes, including stride length, cadence,
balance, functional mobility, walking efficiency, and motor performance, were also recorded where reported. The
findings were summarized and compared to identify common patterns regarding the effectiveness of rhythmic auditory
cueing for gait rehabilitation in individuals with Parkinson's disease.

3. Results

A total of seven studies met the eligibility criteria and were included in this literature review. The included studies
comprised six systematic reviews (including systematic reviews with meta-analyses and one network meta-analysis)
and one cross-sectional interventional study that evaluated the effectiveness of rhythmic auditory cueing for gait
rehabilitation in individuals with Parkinson's disease.

The findings of the included studies consistently demonstrated that rhythmic auditory cueing improved gait speed, gait
velocity, stride length, cadence, and functional mobility in individuals with Parkinson's disease. Several studies also
reported improvements in balance, walking efficiency, and motor performance following rhythmic auditory cueing
interventions.

Although the intervention protocols varied with respect to cueing frequency, treatment duration, session length, and

assessment methods, the overall findings consistently supported the effectiveness of rhythmic auditory cueing as a
physiotherapy intervention for improving gait rehabilitation in individuals with Parkinson's disease.
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Table 1 Summary of studies included in the Literature review.

SL | Year | Author (s) Study Type Intervention Outcome Key Findings
NO Measures
1 2026 | Stonsaovapak | Systematic Review | External sensory | Gait velocity | External sensory
etal. & Network Meta- | cueing and stride | cueing significantly
analysis length improved gait velocity
and stride length
2 2026 | Demecoetal. | Systematic Review | Personalized Gait speed, | Improved gait speed,
Rhythmic stride length, | stride length, cadence,
Auditory cadence, TUG and functional
Stimulation mobility.
3 2025 | Harrison etal. | Cross-sectional Personalized Gait  velocity, | Improved gait velocity,
Interventional auditory cueing cadence, stride | gait stability and
Study length walking efficiency.
4 2024 | Huangetal. Systematic Review | Rhythmically cued | Walking Improved walking
& Meta-analysis exercise velocity, stride | velocity and motor
length, balance, | function.
TUG
5 2022 | Yeetal Systematic Review | Rhythmic Gait speed Improved gait speed
& Meta-analysis Auditory and functional
Stimulation mobility.
6 2022 | Karpodini et | Systematic Review | Rhythmic cueing Gait  velocity, | Enhanced gait velocity,
al. & Meta-analysis stride length stride  length, and
walking performance.
7 2022 | Wang et al. Systematic Review | Auditory Gait speed RAS improved gait
& Meta-analysis Stimulation speed, balance, and
motor function.

4. Discussion

The included studies consistently demonstrated that rhythmic auditory cueing improved gait speed, gait velocity, stride
length, cadence, balance, and functional mobility in individuals with Parkinson's disease. These findings suggest that
rhythmic auditory cueing is an effective adjunct to conventional physiotherapy for improving gait performance.

Most of the included evidence was derived from systematic reviews and meta-analyses, indicating a high level of
evidence supporting the use of rhythmic auditory cueing in clinical practice. The cross-sectional interventional study
included in this review further demonstrated that personalized auditory cueing may improve gait stability and walking
efficiency by synchronizing auditory cues with an individual's preferred walking cadence.

Despite the positive findings, considerable variation existed among the included studies with respect to cueing
frequency, intervention duration, treatment intensity, session length, and outcome measures. These methodological
differences make direct comparison between studies difficult and limit the development of standardized rehabilitation
protocols.

Differences in disease severity, duration of Parkinson's disease, medication status, and participant characteristics may
also have influenced treatment outcomes and contributed to variation in the reported findings.

Overall, the available evidence supports rhythmic auditory cueing as an effective physiotherapy intervention for
improving gait rehabilitation in individuals with Parkinson's disease. Although high-level evidence from systematic
reviews and meta-analyses supports its effectiveness, further well-designed randomized controlled trials with
standardized intervention protocols are required to strengthen the evidence and establish clear clinical
recommendations.
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5. Conclusion

This literature review demonstrated that rhythmic auditory cueing is an effective physiotherapy intervention for
improving gait rehabilitation in individuals with Parkinson's disease. The findings of the included studies consistently
demonstrated improvements in gait speed and gait velocity, indicating positive effects on walking performance.

In addition to improvements in gait speed and gait velocity, rhythmic auditory cueing was associated with
improvements in stride length, cadence, functional mobility, balance, walking efficiency, and motor performance,
suggesting broader benefits for gait rehabilitation.

Although variations existed in cueing frequency, treatment duration, intervention protocols, and assessment methods
among the included studies, the overall evidence supports the incorporation of rhythmic auditory cueing into
physiotherapy rehabilitation programmes for individuals with Parkinson's disease. Further well-designed clinical
studies with standardized intervention protocols and outcome measures are recommended to strengthen the current
evidence and support evidence-based physiotherapy practice
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