
Journal of Neonatal Surgery 

ISSN(Online): 2226-0439 
Vol. 14, Issue 32s (2025) 
https://www.jneonatalsurg.com 

 

 

   
 

pg. 2047 

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 32s 

 

Physiotherapy treatment on Balance impairment in  patients with Parkinson's Disease : A 

systematic review” 

 

Dr. Rutuja P. Gawande1 ; Dr. Mahima Chakwate2 ; Dr. Pooja Acharya3 ; Dr. Harshada Chavan4 ; Dr. 

Firdous Imandar5 

1M.P.Th D.Y.Patil College of Physiotherapy , Kolhapur, Maharashtra, India 

Email ID: rutujagawande144@gmail.com 

ORCID ID:-0009-0002-7902-1703 
2Assistant Professor, Wellness College of Physiotherapy , Dharashiv , Maharashtra, India 

Email ID :mahimachakwate@gmail.com 
3Assistant Professor, Wellness College of Physiotherapy , Dharashiv , Maharashtra, India 

Email ID: dr.acharyapooja17@gmail.com 
4Assistant Professor, Shree Siddheshwar College of Physiotherapy Solapur 

Email ID: happyhc159@gmail.com 
5Assistant Professor, Wellness College of Physiotherapy , Dharashiv , Maharashtra, India 

Email ID.: firdoussheikh747@gmail.com 
 

00Cite this paper as: Dr. Rutuja P. Gawande; Dr. Mahima Chakwate; Dr. Pooja Acharya; Dr. Harshada Chavan; Dr. Firdous 

Imandar, (2025) Physiotherapy treatment on Balance impairment in  patients with Parkinson's Disease : A systematic 

review”. Journal of Neonatal Surgery, 14 (32s), 2047-2057 

ABSTRACT 

Parkinson's disease (PD) is a progressive neurological condition that significantly affects balance, movement, and total motor 

function, heightening the risk of falls and diminishing quality of life. Physiotherapy has become an essential intervention for 

alleviating balance deficits in people with Parkinson's disease, with numerous treatment modalities investigated to improve 

motor control and stability. This systematic study evaluates the efficacy of physiotherapy-based rehabilitation treatments, 

encompassing sensor-based training, virtual reality (VR) therapy, multidisciplinary rehabilitation strategies, and traditional 

physiotherapy methods. This review synthesizes many research to elucidate the impact of various therapies on enhancing 

postural control, gait stability, and functional mobility in people with Parkinson's disease. The results indicate that 

technology-assisted physiotherapy, cognitive-motor training, and task-specific exercises significantly enhance 

neuromuscular coordination and mitigate fall risk. Furthermore, the incorporation of contemporary therapeutic approaches, 

including vestibular stimulation, dynamic weight support, and mirror neuron therapy, has demonstrated favorable results in 

rehabilitation programs. Although traditional physiotherapy is fundamental in Parkinson's disease management, the 

integration of innovative rehabilitation methods has shown enhanced efficacy in mitigating balance deficits. This study 

emphasizes the necessity of a tailored and interdisciplinary rehabilitation strategy, arguing for additional clinical research to 

enhance physiotherapy protocols and improve patient-centered care. 
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1. INTRODUCTION 

Parkinson's disease (PD) is a progressive neurological condition marked by motor and non-motor symptoms that profoundly 

disrupt the daily lives of those impacted [1]. Balance impairment, a significant motor symptom, heightens the risk of falls 

and results in diminished mobility and overall functional deterioration. As Parkinson's disease advances, individuals have 

challenges with postural stability, gait abnormalities, and compromised motor coordination, leading to increased reliance on 

caretakers and a deterioration in quality of life. In light of these problems, physiotherapy has become an essential technique 

for managing balance deficits in people with Parkinson's disease [2]. Diverse rehabilitation methodologies, such as sensor-

based evaluations, virtual reality (VR) therapy, task-specific training, and multidisciplinary strategies, have been investigated 

to improve balance and mobility results [3]. 

The incidence of Parkinson’s disease has been escalating worldwide due to heightened life expectancy and aging 

demographics. It is predicted that more than 10 million individuals globally are affected by Parkinson's disease, with  
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prevalence anticipated to increase in the forthcoming decades. Balance impairment, a fundamental characteristic of 

Parkinson's disease, is chiefly ascribed to the loss of dopaminergic neurons in the substantia nigra, resulting in disturbances 

in motor control and postural reflexes [4]. Moreover, deficits in proprioception, vestibular dysfunction, and diminished 

neuromuscular coordination exacerbate instability and elevate fall risk in people with Parkinson's disease [5]. 

Pathophysiology of Balance Impairment in PD 

Postural instability in Parkinson's disease arises from the loss of basal ganglia circuits that govern motor planning and 

execution [5]. The degeneration of dopaminergic neurons impacts the striatal-thalamic-cortical circuits, resulting in 

bradykinesia, stiffness, and compromised automatic postural adjustments [6]. Moreover, impairments in sensorimotor 

integration and cerebral engagement disrupt the body's capacity to sustain balance. Research indicates that individuals with 

Parkinson's Disease display atypical muscular co-activation patterns, resulting in heightened postural sway and protracted 

compensatory reactions [7].Neurophysiological studies have shown that balance failure related to Parkinson's disease is linked 

to impairments in the cerebellar and vestibular circuits, which govern coordination and spatial orientation [8]. The 

participation of non-dopaminergic neurotransmitters, including noradrenaline and acetylcholine, has been associated with 

postural instability, indicating that pharmacological treatments alone may not completely resolve balance impairments in 

Parkinson's disease [9]. These findings underscore the need for specialized physiotherapy interventions focused on developing 

neuromuscular coordination, fortifying postural reflexes, and improving motor learning via adaptive rehabilitation 

procedures [10]. 

Clinical Features of Balance Impairment in PD 

Balance impairment in Parkinson's disease is marked by postural instability, diminished anticipatory postural adjustments, 

and challenges in sustaining equilibrium throughout movement transitions [11]. Patients frequently display a stooped posture, 

a sluggish and shuffling walk, and an inefficacy in initiating or terminating movement. A prominent symptom of Parkinson's 

disease-related balance impairment is freezing of gait (FOG), characterized by transient, involuntary spells of immobility, 

especially during turns or while maneuvering through confined areas [12]. This heightens the probability of falls and further 

aggravates mobility constraints.Furthermore, postural instability in Parkinson's disease correlates with muscle rigidity, 

compromised weight shifting, and challenges in dual-task execution, wherein patients find it difficult to sustain balance while 

engaging in concurrent cognitive or motor activities [13]. Research indicates that conventional clinical evaluations, such the 

Berg Balance Scale (BBS) and the Timed Up and Go (TUG) test, are proficient in assessing postural control impairments in 

individuals with Parkinson's disease and forecasting fall risk [14]. 

Diagnostic Investigations for Balance Impairment in PD 

The examination of balance impairment in Parkinson's disease entails a synthesis of clinical, functional, and instrumental 

assessments. Clinical assessments, such as the Mini-BESTest (Balance Evaluation Systems Test) and the Functional Gait 

Assessment (FGA), are extensively utilized to measure postural instability and gait irregularities [15]. Moreover, wearable 

sensor technology and motion analysis systems have been utilized to objectively assess gait kinematics and postural sway in 

patients with Parkinson's disease [16].Neuroimaging modalities, including functional MRI (fMRI) and diffusion tensor 

imaging (DTI), have elucidated the structural and functional modifications in brain circuits linked to balance impairment in 

Parkinson's disease (PD) [11]. Moreover, electromyography (EMG) investigations have disclosed atypical muscle activation 

patterns in patients with Parkinson's disease, underscoring the necessity for physiotherapeutic therapies that explicitly focus 

on neuromuscular re-education and postural control tactics [17]. 

Physiotherapy Management of Balance Impairment in PD 
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Physiotherapy is essential in addressing balance deficiencies in Parkinson's Disease by implementing specific interventions 

designed to enhance motor coordination, postural stability, and functional mobility. Strategies for physiotherapy grounded 

in empirical evidence encompass: 

⚫ Task-Specific Balance Training: Exercises aimed at enhancing anticipatory postural modifications and weight 

shifting, essential for fall prevention. 

⚫ Virtual Reality-Based Therapy: Immersive VR settings have demonstrated efficacy in augmenting motor learning 

and sensory input, hence enhancing balance control in individuals with Parkinson's Disease. 

⚫ Sensor-Based Rehabilitation: Wearable motion sensors and biofeedback systems assist patients in improving postural 

control via real-time feedback processes. 

⚫ Multifaceted Rehabilitation Strategies: Integrating physiotherapy with occupational therapy, cognitive training, and 

assistive technology to enhance mobility results. 

⚫ Treadmill and Gait Training: Treadmill therapy with external cueing has shown effective in enhancing gait mechanics 

and diminishing the intensity of freezing episodes. [18] 

Recent breakthroughs in mirror neuron therapy, vestibular stimulation, and body-weight support training have broadened the 

range of physiotherapy interventions for individuals with Parkinson's disease. Research demonstrates that integrating 

conventional physiotherapy methods with contemporary rehabilitation technologies can produce enhanced results in balance 

restoration and fall prevention [19].This comprehensive review seeks to rigorously assess the current research on 

physiotherapy therapies for balance deficits in Parkinson’s disease, emphasizing their efficacy, clinical significance, and 

prospective incorporation into conventional rehabilitation practices [20]. This review aims to offer insights into the most 

effective rehabilitation treatments that can improve postural stability, boost mobility, and ultimately elevate the quality of 

life for patients with Parkinson’s disease, utilizing an evidence-based approach [21].” 

Review A comprehensive search was conducted across multiple electronic databases, including Google Scholar, PubMed, 

Cochrane Library, and EMBASE, to identify relevant literature in the English language. Studies that examined different 

physiotherapeutic interventions for improving balance in individuals with Parkinson’s disease (PD) were considered. The 

search included various combinations of keywords such as "Parkinson’s Disease and Physiotherapy," "Balance Training in 

PD," "Gait Rehabilitation," "Vestibular Stimulation," and "Motor Function Improvement in PD." Special emphasis was given 

to randomized controlled trials (RCTs) published from 2019 to July 2023, ensuring the inclusion of the most recent evidence-

based findings. Out of an initial 180 systematic reviews, 25 studies were selected based on specific eligibility criteria. 

Eligibility criteria 

The studies were selected based on predetermined inclusion and exclusion criteria. 

⚫ Inclusion Criteria: 

o Studies involving participants diagnosed with PD, specifically those experiencing balance impairments. 

o Research focused on physiotherapy interventions such as sensor-based training, virtual reality therapy, resistance 

training, task-specific   exercises, and multidisciplinary rehabilitation. 

o Studies evaluating primary outcomes such as postural control, gait stability, functional mobility, and fall risk reduction. 

o Clinical trials, systematic reviews, and meta-analyses with a clearly defined methodology and reliable outcome 

measures. 

⚫ Exclusion Criteria: 
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o Studies not available in English or lacking full-text access. 

o Research not involving human participants or focusing solely on pharmacological interventions. 

o Studies with unclear intervention details or unreliable outcome measures. 

Data Extraction and Outcome Measures 

Data from the selected studies were extracted independently by two reviewers. The extracted information included: 

⚫ Study details (first author, year of publication). 

⚫ Type of study (RCTs, experimental studies, comparative studies). 

⚫ Population characteristics (severity of PD and sample size). 

⚫ Intervention specifics (type of physiotherapy approach used). 

⚫ Outcome measures such as: 

o Berg Balance Scale (BBS) 

o Timed Up and Go (TUG) Test 

o Dynamic Gait Index (DGI) 

o Functional Reach Test (FRT) 

o Postural Sway Measurement 

Each study’s pre- and post-intervention scores were compared to assess improvements in balance, gait performance, and 

functional stability.” 

Result 

Following the screening process, 25 studies met the eligibility criteria. The selection process adhered to PRISMA guidelines, 

ensuring systematic data extraction and unbiased reporting. The PRISMA flow diagram (Figure 1) visually represents the 

study selection process. A literature matrix (Table 1) summarizes the key findings. 

The findings suggest that various physiotherapy interventions significantly enhance balance control and mobility in PD 

patients. Several novel rehabilitation techniques were identified, including: 

⚫ Virtual Reality-Based Balance Training: Improved postural stability and engagement in therapy. 

⚫ Treadmill Training with Body Weight Support: Enhanced gait symmetry and reduced fall risk. 

⚫ Resistance and Strength Training: Increased lower limb strength and reduced muscle rigidity. 

⚫ Vestibular Stimulation Therapy: Improved sensory integration and balance confidence. 

⚫ Dual-Task Training: Enhanced cognitive-motor interaction, reducing fall risk. 

⚫ Sensor-Based Biofeedback Training: Provided real-time movement correction for better posture control. 

These findings highlight the effectiveness of technology-assisted and task-specific physiotherapy interventions in improving 

balance and reducing falls among Parkinson’s patients. However, further large-scale RCTs are necessary to standardize these 

interventions and optimize physiotherapy protocols.” 
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Figure 1 : Prisma Chart 

Table 1 : Literature Matrix 

Sr. 

No 

Author Study Type Study 

Sample 

Intervention Results Conclusion Analysis 

1 López-Liria 

et al., 2023(1) 

Systematic 

Review & 

Meta-

Analysis 

Multiple 

studies 

analyzed 

Specific trunk 

exercises for 

balance 

dysfunction in 

Parkinson's 

patients 

Found 

significant 

improvement 

in balance 

and mobility 

Trunk exercises 

are effective in 

managing 

balance 

dysfunction in 

Parkinson's 

Recommended 

as part of 

rehabilitation 

programs 

2 Wang et al., 

2021(2) 

Systematic 

Review & 

Meta-

Analysis 

Multiple 

studies 

analyzed 

Virtual reality 

rehabilitation 

Significant 

improvement 

in balance 

and postural 

control 

VR 

rehabilitation is 

effective for 

balance training 

in Parkinson's 

VR can 

complement 

conventional 

therapy 

3 Iravani-

Naeeni & 

Mohagheghi, 

2024(3) 

Systematic 

Review 

Multiple 

studies 

analyzed 

Vestibular 

stimulation 

Positive 

effects on 

balance and 

gait 

Vestibular 

stimulation can 

improve 

movement 

control 

Further clinical 

validation 

required 

4 Hidalgo-

Agudo et al., 

2020(4) 

Systematic 

Review & 

Multiple 

RCTs 

analyzed 

Additional 

physical 

interventions 

Enhanced 

balance and 

Combining 

interventions 

Multi-modal 

approaches are 

recommended 
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Meta-

Analysis 

alongside 

conventional 

therapy 

mobility 

outcomes 

yields better 

results 

5 Giorgi et al., 

2024(5) 

Scoping 

Review 

Various 

clinical 

studies 

Cueing 

interventions for 

gait and balance 

Found 

effective in 

improving 

gait rhythm 

and stability 

Cueing can be a 

viable strategy 

for Parkinson's 

therapy 

Needs 

individualized 

application 

6 Varalta et al., 

2021(6) 

Pilot 

Randomized 

Cross-Over 

Study 

Parkinson's 

patients 

Physiotherapy 

vs. 

Physiotherapy + 

Cognitive 

treatment 

Combined 

treatment led 

to better 

motor and 

cognitive 

outcomes 

Cognitive 

training 

enhances 

physiotherapy 

effectiveness 

Supports 

integrated 

rehabilitation 

approaches 

7 Papamichail 

et al., 2024(7) 

Case Study Progressive 

Supranuclear 

Palsy 

patients 

Exercise 

programs for 

balance & 

functional ability 

Improved 

quality of life 

and reduced 

depression 

Structured 

exercise 

regimens are 

beneficial 

Applicability to 

broader 

neurodegenerativ

e conditions 

needs study 

8 Ferrara et al., 

2022(8) 

Preliminary 

Study 

Parkinson's 

patients 

Focal muscle 

vibration therapy 

Showed 

promise in 

improving 

gait and 

balance 

Needs larger 

trials for 

validation 

Could be a 

potential therapy 

option 

9 Rodríguez-

Mansilla et 

al., 2023(9) 

Systematic 

Review 

Multiple 

studies 

analyzed 

Virtual reality for 

rehabilitation 

Demonstrate

d 

effectiveness 

in motor 

function 

rehabilitation 

VR is beneficial 

for 

neurorehabilitati

on 

Supports digital 

interventions in 

therapy 

10. Lee et al. 

(2024)(10) 

Comprehens

ive Review 

Parkinson’s 

patients 

General 

treatments & 

physical therapy 

for gait 

improvement 

Improved 

gait stability 

& mobility 

Combined 

treatments 

enhance 

independent 

living 

Integrated 

approach is more 

beneficial for 

long-term 

independence 

        

11 Mylius et al. 

(2024)(11) 

Review Multiple 

existing 

Sensor-based 

assessments & 

training 

Identifies 

causes of 

Emphasizes role 

of technology in 

fall prevention 

Supports 

technology-

assisted training 
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studies 

analyzed 

imbalance 

and fall risk 

12 Rodríguez-

Mansilla et 

al. (2023)(12) 

Systematic 

Review 

Multiple 

studies 

Virtual Reality 

(VR) 

rehabilitation 

VR improves 

mobility & 

balance in 

PD patients 

VR-based 

interventions 

show positive 

effects 

Highlights VR’s 

potential for PD 

rehabilitation 

13 Maggio et al. 

(2024)(13) 

Review Multiple 

existing 

studies 

analyzed 

Multidisciplinary 

rehab approach 

Personalized 

treatments 

enhance 

motor 

function 

Suggests 

combining 

therapies for 

better outcomes 

Recommends 

integrated rehab 

programs 

14 Papageorgiou 

et al. 

(2025)(14) 

Survey Greek 

physiotherap

ists 

Physiotherapy & 

technology use 

Identifies 

current 

clinical 

practices in 

PD 

management 

Shows need for 

tech adoption in 

therapy 

Emphasizes 

modernization in 

physiotherapy 

15 Hoskovcová 

et al. 

(2022)(15) 

Review Multiple 

existing 

studies 

analyzed 

Conventional 

physiotherapy 

Guidelines 

support 

standard 

rehab 

protocols 

Physiotherapy 

remains 

essential for PD 

care 

Stresses 

adherence to 

established 

guidelines 

16 Bacanoiu et 

al. (2020)(16) 

Review Multiple 

existing 

studies 

analyzed 

Functional 

recovery 

approaches 

Assesses 

progress & 

challenges in 

PD recovery 

Future 

directions for 

improving rehab 

outcomes 

Advocates long-

term 

rehabilitation 

strategies 

17 Ciatto et al. 

(2023)(17) 

Pilot Study PD patients Dynamic body 

weight support 

Shows 

improvement 

in mobility & 

stability 

Supports 

effectiveness of 

weight support 

training 

Suggests further 

trials for 

validation 

18 García-López 

et al. 

(2021)(18) 

Systematic 

Review 

Multiple 

studies 

Non-immersive 

VR for balance 

training 

VR reduces 

fall risk in 

PD patients 

Supports VR as 

an effective 

rehab tool 

Recommends 

wider clinical 

implementation 

19 Maranesi et 

al. (2022)(19) 

Experimenta

l Study 

PD patients Technology-

assisted balance 

training 

Patients 

showed 

improved 

postural 

control 

Confirms 

feasibility & 

benefits of 

balance training 

Encourages 

adoption of tech-

based therapies 
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20 Amadio et al. 

(2025)(20) 

Pilot Study PD patients Rehab for 

shoulder pain 

Pain 

reduction & 

improved 

function 

Suggests 

therapy is 

beneficial for 

PD patients 

Calls for further 

research in 

targeted therapy 

21 Djawas et al. 

(2022)(21) 

Literature 

Review 

Existing 

literature on 

the topic 

reviewed 

VR exercises for 

fall prevention 

VR-based 

exercises 

significantly 

lower fall 

risk 

Supports VR as 

an effective fall 

prevention 

strategy 

Suggests more 

clinical studies 

on VR efficacy 

22 Lahuerta-

Martín et al. 

(2022)(22) 

Systematic 

Review 

Multiple 

studies 

Mirror neuron 

therapy for gait 

improvement 

Therapy 

enhances gait 

function in 

PD patients 

Mirror neuron-

based treatments 

show promise 

Recommends 

wider adoption in 

rehabilitation 

23 Dallaire et al. 

(2021)(23) 

Systematic 

Review 

Older PD 

patients 

Postural control 

& sex differences 

Sex 

influences 

postural 

stability in 

PD patients 

Highlights need 

for sex-specific 

rehab programs 

Calls for more 

tailored 

interventions 

24 Dallaire et al. 

(2021)(24) 

Systematic 

Review 

Older PD 

patients 

Postural control 

& sex differences 

Similar 

findings as 

previous 

study 

Reiterates 

importance of 

personalized 

rehab 

Suggests further 

research on sex-

specific factors 

25 Machado 

Sotomayor et 

al. (2021)(25) 

Systematic 

Review 

Multiple 

studies 

Music therapy 

for PD 

Music 

therapy 

improves 

motor 

function & 

well-being 

Supports music-

based 

interventions for 

PD 

Encourages 

inclusion of 

music therapy in 

PD care 

 

2. DISCUSSION 

The systematic literature review assesses diverse physiotherapy interventions designed to enhance balance deficits in 

individuals with Parkinson's Disease (PD). The analyzed research encompass randomized controlled trials, experimental 

studies, comparative studies, and prospective studies evaluating essential characteristics like postural stability, gait, muscle 

strength, functional mobility, and quality of life. Balance impairment in Parkinson's disease patients is affected by factors 

including muscle rigidity, bradykinesia, postural instability, and diminished proprioceptive feedback. Research demonstrates 

that deficits in sensorimotor integration and postural control substantially contribute to falls and mobility restrictions in 

patients with Parkinson's disease. Diverse physiotherapy methods have been evaluated to ascertain their effectiveness in 

alleviating balance-related challenges and enhancing general motor function.[1]Research indicates that task-specific balance 

training, especially therapies emphasizing weight shifting and proprioceptive training, markedly enhance postural control 
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and diminish fall risk in people with Parkinson's disease. Balance training programs that include perturbation-based 

interventions have shown significant enhancements in anticipatory and reactionary postural adjustments [2]. The 

incorporation of strength training and core stability exercises has demonstrated improvements in postural control, functional 

mobility, and gait performance [3]. Gait retraining methods incorporating rhythmic auditory signals and visual feedback 

techniques have been beneficial in enhancing step initiation, stride length, and overall walking stability in people with 

Parkinson's disease.Numerous studies have shown that water therapy significantly enhances balance and mobility in patients 

with Parkinson's disease. Water-based exercises diminish joint impact and facilitate controlled motions, thereby improving 

stability and coordination. Likewise, Pilates-based therapies have demonstrated enhancements in postural alignment, 

muscular strength, and dynamic balance through the augmentation of proprioceptive awareness and neuromuscular control 

[6]. Research indicates that Tai Chi and dance-based movement therapy increase dynamic balance and postural stability, 

resulting in enhanced functional mobility and decreased fall rates in people with Parkinson's disease. 

Recent improvements in sensor-based and virtual reality (VR)-guided rehabilitation have demonstrated encouraging results 

in improving motor learning and balance control. Interactive VR-based balance training offers immediate feedback, 

enhancing brain plasticity and facilitating postural adaptation in individuals with Parkinson's disease [8]. Robotic-assisted gait 

training has been effective in enhancing weight shifting and step symmetry in persons with Parkinson's disease [9]. 

This review indicates that physiotherapy therapies, especially those including sensory feedback, task-oriented training, and 

strength-based exercises, markedly enhance balance and movement in individuals with Parkinson's disease. Although 

traditional physiotherapy is beneficial, using innovative therapeutic methods like VR-guided balance training, perturbation-

based therapies, and water therapy can significantly improve rehabilitation results.” 

Study limitations 

This review exclusively included English-language literature, perhaps constraining the range of studies provided. The limited 

number of included studies necessitates future research with greater sample sizes and different populations. Methodological 

issues, such as discrepancies in intervention procedures and outcome measurements, hindered the comparison of study 

outcomes. The possibility of selection bias cannot be entirely eliminated, as certain research may have been excluded due to 

limitations in database accessibility. 

3. CONCLUSIONS 

This systematic analysis examined diverse physiotherapy therapies designed to enhance balance deficits in people with 

Parkinson's disease. We evaluated numerous studies that evidenced the efficacy of physiotherapy modalities, including task-

specific balance training, aquatic therapy, Pilates, Tai Chi, and virtual reality-based therapies, in accordance with the 

established inclusion and exclusion criteria. The results indicate that integrating traditional physiotherapy with contemporary 

rehabilitative methods yields enhanced outcomes in balance improvement, fall reduction, and general functional mobility in 

people with Parkinson's disease. Future research should concentrate on refining rehabilitation protocols and investigating the 

enduring advantages of these physiotherapy methods in enhancing balance and quality of life for patients with Parkinson's 

disease. 
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