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ABSTRACT 

 

INTRODUCTION: Parkinson's disease is a neurological disorder that results in involuntary or uncontrolled movements, such as tremors, rigidity, impaired 

balance and coordination. The manifestation of symptoms related to Parkinson's disease is attributed to the depletion of several neurotransmitters, with dopamine 

being the most significant one. It often leads to a stooped posture that shifts the centre of gravity away from the centre of mass which results in a pathological gait 

where the upper body propels forward movement while the feet have to move rapidly to keep up. These swift, abbreviated steps are commonly referred to as 

festinating gait. Recent advances for the treatment of Parkinson’s disease involves a range of approaches, such as exergaming and virtual reality, motor imagery, 

action observation, robot-assisted physiotherapy, external cues, LSVT (Lee Silverman Voice Treatment) and unconventional methods. 

 
METHODOLOGY: Articles published between 2010 to 2023 were included and searched from Google Scholar, Science Direct, MEDline and PubMed. The 

articles were studied for the effects of external cueing (i.e visual, auditory and proprioceptive) on gait parameters and walking in patients with Parkinson’s disease 

on stage II to IV on Hoehn and Yahr scale. 

 
RESULT: 163 articles were obtained using keywords out of which 10 articles were selected according to inclusion and exclusion criteria. The study findings 

reveal the impact of external cues on gait parameters and walking in patients with Parkinson's disease. 

 
CONCLUSION: The study concluded that a combination of external cues was more beneficial to patients with Parkinson’s disease than un-cued gait training. 

KEYWORDS: Parkinson's disease, gait, walking, Hoehn and Yahr II-IV, external cues, visual cues, auditory cues, proprioceptive cues. 

 

INTRODUCTION 
 

Parkinson’s disease is a chronic, progressive neurodegenerative condition that primarily affects elderly people, however it can also affect patients who 

are considerably younger. It is the second most typical neuro-degenerative condition with evolvable layers.1 It has been recognised by the loss of 

dopaminergic neurons in the Substantia nigra and the characteristic motor symptoms of parkinsonism associated with Lewy bodies.2 

The presence of Lewy bodies which are defined as intracellular cytoplasmic aggregates made of proteins, lipids and other components is the other key 

histological characteristic of Parkinson’s disease.3,4 Lewy bodies are round bodies with radiating fibrils that are seen in dopaminergic neurons in the 

substantia nigra.5,6 Their development may be a result of refractory proteolytic processes involving aberrant breakdown or overproduction affected by 

genetic abnormalities.3,5,6 Alpha-synuclein (Syn) protein which is involved in gene mutations gets collected and forms insoluble fibrils related to Lewy 

bodies and these proteins have been identified as possible targets for Parkinson’s disease treatment.7 

Tremor, stiffness and bradykinesia are considered the three cardinal symptoms of Parkinson's disease. One percent of adults over the age of 65 years 

have Parkinson’s disease, which has an increasing incidence and prevalence with age.8 Parkinson's disease patients experience movement problems.9 

These signs result in various gait abnormalities.10 People with Parkinson's disease take fewer steps, have shorter strides which results in higher cadences 

and have longer stance phases.11 Freezing of Gait (FoG), which usually occurs during the beginning or deviation, is the main risk factor for falls. 

Stooped posture, freezing of gait (FOG), festination, shuffling steps and falling are common gait problems that are associated with Parkinson’s 

disease.12 

A dynamic interplay between regenerative and degenerative systems can be induced by exercise and training.13 Dopaminergic and glutamatergic 

neurotransmission can be influenced by activity-dependent processes, which can then be used to control cortically induced hyperexcitability.14 Exercise 

may strengthen synapses and enhance functional circuits, that would improve Parkinson’s disease patients behaviour. Therefore, it is likely that the 

neurological component of Parkinson’s disease rehabilitation is exercise-induced brain plasticity, which is the capacity of the central nervous system 

cells to alter their function and structure in reaction to a variety of external stimuli.15 The main focus of physical therapy is on activity limitation 

associated with mobility, which includes physical capacity, transfers, manual tasks, balance and gait. The other main areas also include posture, which 

is a significant objective for physiotherapy treatment.16

http://www.ijrpr.com/
mailto:dr.shreya.u@gmail.com


International Journal of Research Publication and Reviews, Vol 4, no 10, 

pp 1870-1877 October 2023 

1871 
 

 

There are three main components of physiotherapy treatment for gait problems in patients with Parkinson's disease. The first step is referred to as 

"strategy training". There are two types of strategy training (1) compensatory methods that work around damaged basal ganglia and (2) learning 

strategies that help you get better at something by doing it again. The second component is the management of secondary sequelae that emerge from 

deconditioning, decreased physical activity, advanced age and concomitant disorders and influence the musculoskeletal and cardiorespiratory systems. 

The third component is the encouragement of physical activities that help the individual develop new, lifetime fitness and physical activity habits and 

prevent falls.17 

Recent advances include exergaming and virtual reality, motor imaging, action observation, robot-assisted physiotherapy and unconventional therapies. 

Recent developments in neuroscience have raised the possibility that exercise-based behavioural therapy for Parkinson's disease patients may enhance 

function and possibly hold back the progression of motor symptoms. The programs for people with Parkinson’s disease have a special emphasis on the 

speech motor system (LSVT LOUD), but more recently they have also addressed limb motor systems (LSVT BIG). In order to help patients understand 

that movements with increased amplitude are within normal limits, even if they feel "too loud" or "too big." The LSVT Programs combine (a) an 

exclusive target on larger amplitude (loudness in the speech motor system; bigger movements in the limb motor system) with (b) a focus on sensory 

rebalancing and (c) training self-cueing and attention to facilitate long-term maintenance of treatment out.18 The use of "cueing" and attentional 

movement techniques has been applied to such conventional methods. Providing external temporal or spatial stimuli (or "cues") might help in the 

initiation and maintenance of ongoing motor actions, especially rhythmic ones like gait. Cueing is seen as a specific intervention to compensate for the 

poor generation of internal signals in Parkinson disease.19 

Cues are an essential part of rehabilitation and can help persons with neurological diseases like Stroke, Parkinson's disease, Alzheimer's disease, 

Traumatic brain injury and Multiple Sclerosis to execute tasks and engage in activities more successfully.20 In order to improve motor learning, cues 

will be identified by an external system that increases sensory and perceptual feelings. These devices have demonstrated a decrease in cadence, a 

considerable improvement in balance, danger of falls, freezing, speed and stride length.21 

Cues have been utilised in recent research in addition to conventional therapy for the improvement of gait and balance in Parkinson’s disease patients, 

such as auditory, visual, tactile (sensory/proprioceptive) or electromyography.21 Recently, there has been a lot of focus on a particular therapy approach 

that involves the use of external cues. These cues have included auditory, visual, cutaneous and instructional inputs. It is thought that the basal ganglia 

and the supplementary motor region coordinate the execution of consecutive movement components during normal movement. It has been proposed 

that the improvement shown with the use of external cues is due to these cues’ ability to avoid faulty movement pathways in the basal ganglia, which 

are disrupted in Parkinson’s disease by the basal ganglia disease. We evaluated the effectiveness of cues on the gait of Parkinson's disease patients and 

how these cues could interfere with the quality of life, psychomotor performance and freezing and we analysed which types of external cues would be 

the best for gait abnormalities.22 

 

MATERIALS AND METHODOLOGY 

➢ Sources of data collection 

The Google Scholar, PEDro scale, Science Direct, MEDline and PubMed were used for reviewing literature. The terms Parkinson's disease, gait 

parameters, walking and external cues were used in the search. The search was restricted to just articles written in the English language. 

➢ Study selection criteria 

1. Inclusion criteria 
 

-From Level 1 (Randomised Control Trials) through Level 5 (case reports), every level of evidence was considered for the review. 
 

-Articles published between 2010 to 2023. 
 

-Subjects with Parkinson’s disease on Stage II to IV on Hoehn and Yahr scale . 
 

2. Exclusion criteria 
 

Articles are excluded from the review if 
 

-The full text of the article was not available. 
 

-Patients had Parkinson’s Disease of Stage I and V of the Hoehn and Yahr scale. 
 

-Neurological diseases other than Parkinson’s disease. 

➢ Data extraction 

Included articles were reviewed for the following information: level of evidence, research design, participant description, intervention description and  

outcome measure descriptions.
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The following level of evidence was used for the review. (Table 1)23 
 

Level 1 Systemic reviews, meta-analysis, Randomised control trials 

Level 2 Non Randomised control trials, case control trials 

Level 3 Pre-test-post test design, cross sectional studies 

Level 4 Single subject designs, case series 

Level 5 Case reports, narrative literature reviews 

Figure 1 

 

 
 

Summary of reviewed articles (Table 2) 
 

 

 
Sr.No 

 

 
Author 

 

 
Study Design 

 

 
No. of 

patients 

 

 
Inclusion 

criteria 

 

 
Intervention 

 

 
Results 

 
Level of 

evidence/ 

PEDro 

 

 

 

1 

 
Benjamin 

P. Dvorsky, 

24 

 

 

 

Case Report 

 

 

 

1 

Hoehn and 

Yahr scale 

stage II to IV 

Visual cues + 

Auditory cues 

+ Lower limb and 

abdominal 
strengthening 

Increase velocity, distance 

ambulated and decrease 

frequency of freezing 

episodes 

 

 

 

Level 5 

 

 

 
2 

 

 
Zahra Kadivar 

25 

 

 

 
Randomised 

control study 

 

 

 
20 

 
Hoehn and 

Yahr scale 

stage II to IV 

 

 
Rhythmic Auditory 

Stimulation 

 

 
Improvement in dynamic gait 

index and balance 

 

 

 
Level 1 

PEDro: 6 

 

 

 

3 

 

 
Rosemarie 

Velik 26 

 

 
Non Randomised 

control study 

 

 

 

7 

 
Hoehn and 

Yahr scale 

stage II to IV 

 
Gait + visual cues + 

Auditory rhythm + 

Tactile rhythm 

 

 

 
Decrease in duration of 

freezing 

 

 

 

Level 2 
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4 

 

 
Sook Joung 27 

 

 
Non Randomised 

control study 

 

 

 

35 

 
Hoehn and 

Yahr scale 

stage II to IV 

 

 
Visual cues + 

Auditory cues 

+ no cues 

-Visual cues >  

 

 

Level 2 

Auditory cues enhaces 

gait in Parkinson’s 

disease patients with freezing 

of gait. 

- Auditory cues > Visual cues 

enhances gait in patients with 

Parkinson’s disease without 

freezing of 

gait and in healthy 
individuals 

5 F. Luessi 

28 

Controlled 

volunteered study 

19 Hoehn 

and Yahr scale 

stage II to IV 

Dynamic 

pressure centres 

integrated in 

treadmill at 

velocities 1,2,3,4 

km/hr + with or 

without visual cues 

Improves stride length, 

stride time and decreases 

cadence, improves efficacy on 

treadmill 

Level 2 

 
6 

 

 

 
Mohamed S 

El-Tamawy 

29 

 

 

 
Double blinded 

Randomised 
control study 

 

 

 

 

 

30 

 

 
Hoehn and 

Yahr scale 

stage II to IV 

 
Physio training 

+ Treadmill training 

+ Vibratory stimuli 
at plantar surface of 

feet + PNF 

 

 

 
Improves parkinsonian gait 

kinematics, the hip, knee and 
ankle excursion 

 

 

 

 
Level 1 
PEDro:10 

 

 

 

 

7 

 

 
Hayan M 

Sayed 

30 

 

 

 
Randomised 
control study 

 

 

 

 

28 

 
Hoehn and 

Yahr scale 

stage II to III 

 

 
Visual cues + 

Physiotherapy 

treatment 

 
Improvement in 

spatiotemporal gait 

parameters and increase in sit 

to stand movement 

 

 

 
Level 1 PEDro:9 

 

 

 

8 

 
Roberto De 

Icco 

31 

 

 
Randomised 

control study 

 

 

 

46 

 
Hoehn and 

Yahr scale 

stage II to IV 

Auditory cues 

+ Visual cues v/s 

Overground training 

without cues 

 
Acoustic group: 

Acute- increase 

stride length ; 

Chronic -decrease 

number of strides and increase 

gait speed Visual group: 

Acute- decrease 

number of strides and 

gait speed; 

Chronic -decrease 

stride and increase in 
gait speed 

 

 
Level 1 PEDro:9 

 

 

 

 

 

9 

 

 

 
Sarala 

Khangare 32 

 

 

 

 

Experimental 

study 

 

 

 

 

 

30 

 

 
Hoehn and 

Yahr scale 

stage II to IV 

 

 

 

 

Visual cues 

+Auditory cues 

EG- Improvement in step 

length, gait speed after 4 

weeks of sensory enhanced 

therapy. 

CG- Training without sensory 

cues and no significant 

changes 

 

 

 

 

 

Level 2 

 

 

 

10 

 

 
Cornelia 

Schlick 33 

Pilot Exploratory 
study, Non 
blinded 
Randomised 
control study 

 

 

 

23 

 
Hoehn and 

Yahr scale 

stage II to IV 

 
Visual 
cues+Treadmill 

training v/s 

Treadmill training 

 
Increased gait speed and stride 

length in group with combined 

treatment 

 

 

 

Level 1 PEDro:6 

 

*EG - Experimental group, CG - Control group, PNF - Proprioceptive neuromuscular facilitation
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RESULT 
 

A total of 163 articles were identified using the specified keywords, title, abstract and study selection criteria. Out of these, 144 articles were excluded 

based on their title and abstract, while 19 articles did not meet the study selection criteria and were also excluded. Ultimately, a total of 10 articles were 

included in the review. 

Figure 2 
 

 

DISCUSSION 
 

A review of several studies has revealed that the use of external cues can effectively enhance gait parameters and walking among individuals with 

Parkinson's disease. The articles provide evidence that various forms of external cues, including visual, auditory and proprioceptive cues are effective 

and valuable approaches for enhancing gait parameters in individuals with Parkinson's disease. According to the study's findings, combining external 

cues training with conventional training yielded encouraging outcomes in terms of gait and walking among patients with Parkinson's disease. Upon 

analysing the level of evidence, it was found that five articles suggest level 1 evidence. 

According to the evidence, incorporating visual cues such as coloured stripes or tape on the floor in conjunction with conventional training can aid in 

improving step length, gait speed and stride length. This approach can also offer visual feedback that improves attention.30,31 Similarly, integrating 

auditory cueing sounds such as clucks, dings, soft corks and beeps, can also improve gait speed, stride number and balance in individuals with 

Parkinson's disease.25 Additionally, administering vibratory stimuli during treadmill walking as part of a conventional physiotherapy treatment program 

that incorporates proprioceptive neuromuscular facilitation technique can lead to improvements in stride length and walking speed.29 

The positive outcome could be due to a pathophysiological visual feedback mechanism. The allocation of attention when walking, which is a key 

component of the walking process, may be the potential mechanism for the improvement seen in the visual training group.34 Another cause for the 

significant improvement in gait and velocity could be visual feedback, which improves motor function.23 The utilisation of visual cues, which serve as 

moving targets, activates the cerebellar-visual-motor pathway.35 Consequently, the incorporation of visual cues can induce a shift in the control of gait, 

moving from the cortical-motor pathway to the cerebellar-visual-motor pathway.35,36 However, study done by Ferrarin et al in 2008 suggested that mild 

Parkinson’s disease subjects responds to the forward oriented optic flow which produces an increase in cadence and gait speed while subjects with 

severe Parkinson's disease tends to be more responsive to the attentional strategy, through an increase in step length and compensatory decrease in 

cadence.37 

Also, visual and auditory cues can help as they focus attention on gait.38 Once the patient is concentrating on walking, it is no longer an automatic task 

that is being processed through the basal ganglia thus bypassing it.34 Basal ganglia acts as an internal cue or trigger to carry out smooth coordinated 

movements without attention.36 In patients with Parkinson’s disease, this internal cue is deficit, so the external cues incorporated in the treatment might 

have compensated for this internal motor trigger. Rhythmic sound patterns can increase the excitability of spinal motor neurons via the reticulospinal 

pathway reducing the time for the muscle to respond to the given motor command.39 Auditory stimuli can reduce reaction time in a voluntary motor task 

which in turn can improve slowness of movement and gait.40 

Some articles suggest that providing individual external cues can improve gait parameters, but the use of multiple external cues can result in more 

significant improvements. Therefore, using a combination of visual cues like marks or stripes on the floor and auditory cues like a digital metronome,
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along with conventional training, can lead to enhancements in velocity, distance ambulated and a decrease in the frequency of freezing episodes.24 

According to Sarala Khangare, 2.5cm wide and 10cm long parallel lines on a 10 metre walkway, along with rhythmic counting of numbers and 

conventional gait training, results in notable improvements in step length and gait speed, as opposed to using only conventional gait training.32 

 

CONCLUSION 
 

Incorporating both visual and auditory cues along with conventional training for a period of 30-35 minutes yields better results when compared to only 

conventional training. To improve gait parameters and walking, it is recommended that the intervention program should last for at least four weeks, 

with three to five sessions per week. Additional randomised controlled trials with larger sample sizes and uniform methodology are needed to conclude 

more precise dosage of applying visual and auditory cues. 

 

LIMITATIONS 

➢ More articles with good quality PEDro scale needed. 

➢ Heterogenous methodology was used in studies. 

➢ Scarce information available. 

FUTURE SCOPE 

 
Future research should focus on further investigating the optimal dosage and delivery method for maximum efficiency. 

 

REFERENCES 

1. Sherer TB, Chowdhury S, Peabody K, Brooks DW. Overcoming obstacles in Parkinson's disease. Movement disorders. 2012 

Nov;27(13):1606-11. 

2. Macphee GJ, Stewart DA. Parkinson's disease. Reviews in Clinical Gerontology. 2001 Feb 1;11(1):33. 
 

3. Schrag A, Horsfall L, Walters K, Noyce A, Petersen I. Prediagnostic presentations of Parkinson's disease in primary care: a case-control 

study. The Lancet Neurology. 2015 Jan 1;14(1):57-64. 

4. Dipiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey LM. Pharmacotherapy: a pathophysiologic approach, ed. Connecticut: 

Appleton and Lange. 2014;4:141-2. 

5. Lim SY, Fox SH, Lang AE. Overview of the extranigral aspects of Parkinson disease. Archives of neurology. 2009 Feb 1;66(2):167-72. 
 

6. Wolters EC, Braak H. Parkinson’s disease: premotor clinico-pathological correlations. Parkinson’s Disease and Related Disorders. 

2006:309- 19. 

7. Postuma RB, Aarsland D, Barone P, Burn DJ, Hawkes CH, Oertel W, Ziemssen T. Identifying prodromal Parkinson's disease: pre‐motor 

disorders in Parkinson's disease. Movement Disorders. 2012 Apr 15;27(5):617-26. 

8. Goldman SM, Tanner C. Etiology of Parkinson’s disease. Parkinson’s Disease and Movement Disorders (Jankovic J, Tolosa E, eds). 

London, UK: Williams and Wilkins. 1998:133-58. 

9. Morris ME. Movement disorders in people with Parkinson disease: a model for physical therapy. Physical therapy. 2000 Jun 1;80(6):578-97. 
 

10. Jankovic J. Parkinson’s disease: clinical features and diagnosis. Journal of neurology, neurosurgery & psychiatry. 2008 Apr 1;79(4):368-76. 
 

11. Frenkel-Toledo S, Giladi N, Peretz C, Herman T, Gruendlinger L, Hausdorff JM. Effect of gait speed on gait rhythmicity in Parkinson's 

disease: variability of stride time and swing time respond differently. Journal of neuroengineering and rehabilitation. 2005 Dec;2(1):1-7 

12. Giladi N, Nieuwboer A. Understanding and treating freezing of gait in parkinsonism, proposed working definition, and setting the stage. 

Movement disorders: official journal of the Movement Disorder Society. 2008;23(S2):S423-5. 

13. Hirsch MA, Farley BG. Exercise and neuroplasticity in persons living with Parkinson’s disease. Eur J Phys Rehabil Med. 2009 Jun 

1;45(2):215-9. 

14. Fisher BE, Li Q, Nacca A, Salem GJ, Song J, Yip J, Hui JS, Jakowec MW, Petzinger GM. Treadmill exercise elevates striatal dopamine D2 

receptor binding potential in patients with early Parkinson’s disease. Neuroreport. 2013 Jul 10;24(10):509-14. 

15. Petzinger GM, Fisher BE, McEwen S, Beeler JA, Walsh JP, Jakowec MW. Exercise-enhanced neuroplasticity targeting motor and cognitive 

circuitry in Parkinson's disease. The Lancet Neurology. 2013 Jul 1;12(7):716-26.



International Journal of Research Publication and Reviews, Vol 4, no 10, 

pp 1870-1877 October 2023 

1876 
 

 

16. Keus S, Munneke M, Graziano M, Paltamaa J, Pelosin E, Domingos J, Brühlmann S, Ramaswamy B, Prins J, Struiksma C, Rochester L. 

European physiotherapy guideline for Parkinson’s disease. The Netherlands: KNGF/ParkinsonNet. 2014 Dec:191. 

17. Morris ME, Martin CL, Schenkman ML. Striding out with Parkinson disease: evidence-based physical therapy for gait disorders. Physical 

therapy. 2010 Feb 1;90(2):280-8. 

18. Fox C, Ebersbach G, Ramig L, Sapir S. LSVT LOUD and LSVT BIG: behavioural treatment programs for speech and body movement in 

Parkinson disease. Parkinson’s disease. 2012 Jan 1;2012. 

19. Marchese R, Diverio M, Zucchi F, Lentino C, Abbruzzese G. The role of sensory cues in the rehabilitation of parkinsonian patients: a 

comparison of two physical therapy protocols. Movement Disorders. 2000 Sep;15(5):879-83. 

20. Harrison SL, Laver KE, Ninnis K, Rowett C, Lannin NA, Crotty M. Effectiveness of external cues to facilitate task performance in people 

with neurological disorders: A systematic review and meta-analysis. Disability and Rehabilitation. 2019 Jul 31;41(16):1874-81. 

21. Sidaway B, Anderson J, Danielson G, Martin L, Smith G. Effects of long-term gait training using visual cues in an individual with 

Parkinson disease. Physical therapy. 2006 Feb 1;86(2):186-94. 

22. Dipiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey LM. Pharmacotherapy: a pathophysiologic approach, ed. Connecticut: 

Appleton and Lange. 2014;4:141-2. 

23. Upadhyay S, Verma N. Effect of sensory stimulation in comatose patients: An evidence-based review of literature. 
 

24. Dvorsky BP, Elgelid S, Chau CW. The Effectiveness of Utilising a Combination of External Visual and Auditory Cues as a Gait Training 

Strategy in a Pharmaceutically Untreated Patient with Parkinson's Disease: A Case Report. Physical & Occupational Therapy In Geriatrics. 

2011 Nov 29;29(4):320-6. 

25. Kadivar Z, Corcos DM, Foto J, Hondzinski JM. Effect of step training and rhythmic auditory stimulation on functional performance in 

Parkinson patients. Neurorehabilitation and neural repair. 2011 Sep;25(7):626-35. 

26. Velik R, Hoffmann U, Zabaleta H, Martí-Massó JF. Effect of sensory cues applied at the onset of freezing episodes in parkinson’s disease 

patients. International Journal of Medical and Biological Sciences. 2012; 6:57-62. 

27. Lee SJ, Yoo JY, Ryu JS, Park HK, Chung SJ. The effects of visual and auditory cues on freezing of gait in patients with Parkinson disease. 

American journal of physical medicine & rehabilitation. 2012 Jan 1; 91(1):2-11. 

28. Luessi F, Mueller LK, Breimhorst M, Vogt T. Influence of visual cues on gait in Parkinson's disease during treadmill walking at multiple 

velocities. Journal of the neurological sciences. 2012 Mar 15;314(1-2):78-82. 

29. El-Tamawy MS, Darwish MH, Khallaf ME. Effects of augmented proprioceptive cues on the parameters of gait of individuals with 

Parkinson's disease. Annals of Indian Academy of Neurology. 2012 Oct;15(4):267. 

30. Sayed HM, Fayez ES, Abd El Rahman SM, Yamany AA. Visual Cues Training on Parkinsonian Gait: A Randomised Controlled Study. 

Egyptian Journal of Neurology Psychiatry & Neurosurgery. 2013 Jul 1;50(3). 

31. De Icco R, Tassorelli C, Berra E, Bolla M, Pacchetti C, Sandrini G. Acute and chronic effect of acoustic and visual cues on gait training in 

Parkinson’s disease: a randomised, controlled study. Parkinson’s Disease. 2015 Oct;2015. 

32. Khangare S, Deshpande M. ASSESSMENT OF GAIT AS OUTCOME MEASURE FOLLOWING SENSORY-ENHANCED THERAPY 

IN PARKINSON’S DISEASE USING UNIFIED PARKINSON’S DISEASE RATING SCALE (PART III). Int Physiother Res. 

2016;4(6):1757- 61. 

33. Schlick C, Ernst A, Bötzel K, Plate A, Pelykh O, Ilmberger J. Visual cues combined with treadmill training to improve gait performance in 

Parkinson’s disease: a pilot randomized controlled trial. Clinical rehabilitation. 2016 May;30(5):463-71. 

34. C. Morris ME, Iansek R, Matyas TA, Summers JJ. Stride length regulation in Parkinson's disease: normalisation strategies and underlying 

mechanisms. Brain. 1996 Apr 1;119(2):551-68. 

35. Azulay JP, Measure S, Amblard B, Blin O, Sangla I, Pouget J. Visual control of locomotion in Parkinson's disease. Brain. 1999 Jan 

1;122(1):111-20. 

36. Lewis GN, Byblow WD, Walt SE. Stride length regulation in Parkinson's disease: the use of extrinsic, visual cues. Brain. 2000 Oct 

1;123(10):2077-90. 

37. Ferrarin M, Rabuffetti M, Tettamanti M, Pignatti R, Mauro A, Albani G. Effect of optical flow versus attentional strategy on gait in 

Parkinson's Disease: a study with a portable optical stimulating device. Journal of NeuroEngineering and Rehabilitation. 2008 Dec; 5(1):1-9. 

38. Rubinstein TC, Giladi N, Hausdorff JM. The power of cueing to circumvent dopaminedeficits: a review of physical therapy treatment of gait 

disturbances in Parkinson's disease.Movement disorders: official journal of the Movement Disorder Society. 2002 Nov; 17(6):1148-60.



International Journal of Research Publication and Reviews, Vol 4, no 10, 

pp 1870-1877 October 2023 

1877 
 

 

39. Thaut MH, McIntosh GC, Rice RR, Miller RA, Rathbun J, Brault JM. Rhythmic auditory stimulation in gait training for Parkinson's disease 

patients. Movement disorders: official journal of the Movement Disorder Society. 

1996 ;11(2):193-200. 
 

40. Fernández-del-Olmo M, Cudeiro J. A simple procedure using auditory stimuli to improve movement in Parkinson's disease: a pilot study. 


