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CHAPTER-I

INTRODUCTION

Parkinson’s disease is a neurological disorder caused by the progressive degeneration of

dopamine producing cells in the substantia nigra pars compacta. Progressive degeneration of

these cells results in the four cardinal symptoms of Parkinson’s disease, which include tremor,

rigidity, postural instability and bradykinesia.

Gait impairment is one of the most disabilitating cardinal signs of Parkinson’s disease.

Parkinson’s disease can cause gait instability and patterning difficulty characterized by increased

cadence, reduced stride length, freezing of gait and reduced velocity.

Freezing of gait manifests itself as a leg trembling in place, moving forward with very

small steps or total Akinesia. Gait impairment and freezing of gait seriously affect the quality of

life of the patients as it can lead to an unpredictable loss of control over movement and can result

in falls.

Although many symptoms respond well to anti-parkinsonism drugs, gait and balance

impairment often show a poor response to pharmacological treatment. In this frame, physical

therapy acquires an important role in contributing to the management of this kind of symptoms.

Cues are defined as external stimuli of different type, that is instructional, auditory, visual

and sensory cues are applied to improve gait performance through the activation of different

strategies of motor control.

Motor actions that are intended to conform to some source of external sensory

information (be it visual or auditory) are taught to invoke neural networks that effectively bypass

the affected basal ganglia in order to drive activity in cortical structures.

Cueing is the major component of rehabilitation and have been suggestive to give

Parkinson’s disease individuals spatial and temporal information respectively, to trigger each

step in order to continue walking.
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i. Spatial information that informs the user of where their actions should be guided.

ii. Temporal cues that provide information about movement training.

Audio-visual cues as preparatory signals to facilitate gait initiation and to speed up sit-to-

stand transfer. This form of cueing is an emerging rehabilitation strategies such as use of music,

counting or the beat of a metronome as a rhythmic auditory cues. Visual cues include the use of

laser, pointers, adaptive glasses or lines marked on the floor, this may draw attention to the

stepping process.

The enhanced attention triggered by rhythmical auditory, visual cues increased the speed

of turning in freezing and non-freezing patients. It is suggested that cueing can have a direct and

significant effect on the gait performance with Parkinson’s disease.

In patients with Parkinson’s disease, there is considerable inter-individual variability in

response to different cueing modalities.

The goal of the work is to investigate the effect of sensory cues on the gait impairment in

patients with Parkinson’s disease.
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1.1 OPERATIONAL DEFINITIONS:

1.1(a) EXTERNAL CUES

In Parkinson’s disease, a deficit in a specific brain area (basal ganglia) results in

distributed internal cueing of automatic sequential movements such as walking. Alternative

cueing techniques, which utilize a different pathway in brain, can improve the quality of

movement by providing an alternative means to guide movements.

External cues provide temporal and spatial stimuli associated with the initiation and

ongoing facilitation of motor activity. External cues can be applied in the form of visual,

auditory and tactile information that can trigger movement or that can provide rhythmic or

spatial support to improve the quality of movements.

1.1(b) BERG BALANCE SCALE

The Berg Balance Scale (or BBS) is a widely used clinical test of persons static and

dynamic balance abilities, named after Katherine Berg, one of the developer. For functional

balance tests, the BBS is generally considered to be the gold standard.

1.1(c) TIMED UP AND GO TEST

The TIMED UP AND GO TEST (TUG) is a sample test used to assess a person’s mobility

and requires both static and dynamic balance. It uses the time that a person takes to rise from

chair, walk three metres, turn around, walk back to the chair and sit down.

1.2 NEED FOR THE STUDY

Freezing of gait is one of the most debilitating motor symptoms in patients with

Parkinson’s disease as it may lead to falls and a loss of independence. Freezing of gait is a brief

episodic absence or marked reduction of forward progression of the feet despite the initiation to

walk. 25-60% of Parkinson’s disease patients reportedly have freezing of gait leading to

impaired mobility, falls and decreased quality of life.

So I have decided to conduct my research to improve their quality of life in patients with

Parkinson’s disease.
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1.3 AIM OF THE STUDY

The Aim of the study is to ascertain the effects of sensory cues on the gait impairment in

patients with Parkinson’s disease.

1.4 OBJECTIVE OF THE STUDY

i. To have in depth knowledge in Parkinson’s patients

ii. To improve gait in Parkinson’s patients

iii. To find out the effectiveness of sensory cues on the gait impairment in patients with

Parkinson’s disease.

1.5 HYPOTHESIS

1.5(a) NULL HYPOTHESIS

There will be no significant effect of sensory cues on the impairments in patients with

Parkinson’s disease.

1.5(b) ALTERNATIVE HYPOTHESIS

There will be significant effect of sensory cues on the impairments in patients with

Parkinson’s disease.

1.6 ASSUMPTION

The study had been conducted assuming that the sensory cues will definitely improves the

gait pattern in patients with Parkinson’s disease.

1.7 PROJECTED OUTCOME

Based on the review of literature, the outcome of my study will be that sensory cues, both

auditory and visual cues will improve the gait in patients with Parkinson’s disease.
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CHAPTER II

REVIEW OF LITERATURE

Motor Abnormalities In Parkinson’s Disease:

Bisett PG, et al.S Neural Transm 2015 suggested that freezing may involve a

fundamental disruption to the brain’s inhibitory control system, when anticipating the need to

stop their actions urgently, Parkinson’s disease patients show greater adjustment (slowing) to

reaction speed than healthy controls. Parkinson’s disease patients who freeze show marked

impairments in inhibiting both upper and lower extremity responses.

Pietro mazzoni, Britneshabott and Suancamitocorter 2007 discussed rigidity and

bradykinesia-hypokinesia-akinesia complex which illustrate the evolution of these symptoms as

motor control abnormalities.

Problems Of Parkinson’s Subjects:

Jeong-Ho Park, Jeo-Jeong Kang and Fay Bahling Horak 2012 summarized the types of

balance impairments contributing to postural instability in people with Parkinson’s disease and

they need rehabilitation to improve balance, gait and prevent falls.

Muscular Imbalance In Parkinsons’s Disease:

GiusseppeFrazzitta, DavideFerrazzoliang Gianni Pezzoli 2015, they found that

Parkinsonian disease patients have reduced muscular strength of the leg extensor and these

authors postulated the existence of central origin deficit in muscle strength, suggesting an

important role of basal ganglia in optimizing muscle synergy patterns.

Ambulatory Issues Of Parkinson’s Patients:

James T Cavanaugh, Terry D Ellis and Leland E Dibble 2012 examined physical

activity related to restrictions associated with Parkinson’s disease by continuous monitoring and

concluded that there is declining of ambulatory behaviour associated with disease progression.
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Specific decline was noted in the amount and intensity of daily ambulatory activity and not in its

frequency and duration.

Gait Impairments And Rehabilitation In Parkinson’s Disease:

William R.YoungandHelen Bronte-Stewart 2016 explained the specific characteristics

of auditory cues which influences the individual aspects of slipping performance in Parkinson’s

patients and auditory perception of stepping actions which improve the regularity of sound

producing and silent components of gait cycle.

Roberto De luo, Christina Tarsoreli,Elianna Berraand Monica Bella 2015 analyzed

that there is an acute effect of increase in stride length when patient exposed to verbal cues and

the reduction of speed using visual cues.

Pre-Haochen, Sin-Sang Shaw 2013 explained the assessment and management of gait

patterns in Parkinson’s disease and investigated that Parkinson’s subject gait can benefit from a

variety of interventions and cueing strategies help them decrease episodes of freezing.

Giuseppe Frazitta, Gianni Pezzoli andRoberto Maestri 2012 explained that data

support a direct involvement of the asymmetry of gait in the development of freezing of gait in

Parkinson’s disease, therefore the sensory cues might lead to an improvement in this mechanism

associated with rehabilitation of gait training programs.

Zaharkadivar, DanielMonnterCorcos, James Foto. Jan M.Hondzineli 2011, trained

with rhythmic auditory stimulation which was advantageous for enhancing functional gait and

balance improvements over eight weeks.

Areerat Suputtida 2007 compared the gait pattern in patients with Parkinson’s disease

with and without cueing device and showed significant scores in gait freezing and parameters in

the group that used cueing device.
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Factors Affecting Gait:

Stuart S.et.al andEur S Neurosei 2017 analyzed that the direct and indirect effects of

auditory and visual function on gait impairment in Parkinson’s disease with the influence of task

and turning by monitoring saccade frequency which allows investigation of real time cognitive

and visual processes and their impact on gait when walking.

Task Specific Progarmmes:

YogerSeligmann G.et.al2012 had suggested a training program specifically to improve

dual task performance while walking based on motor learning principles and task specific

training, which enhances the divided attention abilities during walking.

Wong Yu IS.et.al 2015 explored the effects on preventing total and injurious falls in

Parkinson’s disease with dynamic balance training programme and functional performance.

Timed Up And Go Test:

Joe R.Noura PhD, Elizabeth L.Stegemollas proposed the “Timed Up and Go Test”

which may be considered as an accurate assessment tool to identify patients with Parkinson’s

disease at risk for falls.

Matteo lioni, Orianta Amata and Maria Rosaria 2015 defined the responsiveness of

Timed Up and Go Test with sensory cues in patients with Parkinson’s disease and concluded that

TUG may be used to tailor the rehabilitation programme in Parkinson’s subject.

Berg Balance Scale(BBS)

Laurie A.King, Kelsey C.Priest, Arash Salarian, Don Pierce and Fay B.Horak 2012

explore the usefulness of Berg Balance Scale in identifying balance impairments in people with

Parkinson’s disease of varying severity and this scale remains an excellent measure of balance

deficits and have excellent test- retest reliability.
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CHAPTER – III

MATERIALS AND METHODOLOGY

3.1 MATERIALS:

 One chair with arm rest (standard chair with arm rest – 46cm seat height and 63-

65cm arm rest height), One chair without arm rest.

 Stop watch or wrist watch with a second hand to time the performance.

 Measuring tape

 3metre path free of obstruction

 A Ruler

 A Foot stool or step

 BP Apparatus

 Stethoscope

 Patient assessment chart

 Data analysis chart

 Patient consent form

3.2 METHODOLOGY

 All patients underwent a neuro examination and gait evaluation

 The BBS and TUG test is conducted to confirm diagnose of balance and gait in

Parkinson’s patients.

3.3 POPULATION

 Patients with age group of 45-65 years of Parkinson’s disease

3.4 CRITERIA FOR SAMPLE SELECTION

Simple random sampling
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3.4(a) INCLUSION CRITERIA

 Subjects with age group 45-65 years

 Subjects with freezing of gait/gait instability

 Both male and female subjects

 Duration of subjects should be between 3months and above

 MDS-UPDRS on PART III ≥45

 Stabilized drug therapy for at least 1month prior to study and during study

 Hearing and vision-able to identify the lines/blocks on floor, hear sounds

 Able to walk independently (with or without assistive device)

3.4(b) EXCLUSION CRITERIA

 Severe co-morbidity (join problems, neuromuscular disorder affecting mobility)

 Severe dyskinesias

 Positive history of neoplasms, cardio-vascular disease, respiratory disease,

musculo-skeletal disease

 Uncorrected visual/auditory disturbances

3.5 SOURCE OF DATA

 Outpatient Department, Nandha college of Physiotherapy-Erode

 Government Headquarters Hospital-Erode

 Bharath Neuro Hospital-Erode

 Trust Hospital-Erode

 Bharath Rehabilitation centre-Erode

3.6 SAMPLE SIZES

 Sample size is 30 subjects

 Group A – 15 patients

 Group B – 15 patients

3.7 STUDY DESIGN

 Quasi Experimental Design

 Pre and Post Experimental Study Design
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3.8 SAMPLING METHOD

 Convenient  Sampling Method

3.9 DURATION OF THE STUDY

 12 Months

3.10 TREATMENT DURATION

 Study was carried out for 6 weeks for each individual

 Group A underwent Gait re-education training exercises without cues once in a

day for 30 minutes for 6 weeks

 Group B underwent Gait re-education training exercises with cues once in a day

for 30 minutes  for 6 weeks

3.11 PARAMETERS

 Berg Balance Scale (BBS)

 The Time Up and Go Test (TUG)

3.12 PROCEDURE

 Subjects were selected by convenient Sampling  method. 30 Subjects who fulfilled

inclusion and exclusion criteria were selected by random Sampling method, out of

them 15 were allotted in Group A and 15 in Group B.

 Subjects were clearly explained about the study and written informed consent was

obtained from the subjects who fulfilled the criteria.

 After completing the informed content and they were explained about a scale and

that scale was administrated.

 Proper instructions such as purpose, safety measures, comfort, precautions and

psychological support were given to the subjects.

 All vital signs were checked.

 While doing the assessment, the Subjects willingness to continue the procedure

with or without rest was given preference.

 Both Group A and Group B subjects were involved for pretest assessment.
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 Group A underwent Gait re-education training exercises without cues once in a

day for 30 minutes for 6 weeks.

 Group B underwent Gait re-education training exercises with cues once in a day

for 30 minutes for 6 weeks.

 The total duration is 30 minutes.
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3.12(a) GAIT RE-EDUCATION TRAINING EXERCISES

Balance Training:

 Emphasis practice on dynamic mobility tasks

 Seated activities on a therapy ball

 Challenge the balance by stepping of marching in place and functional leads

 Standing exercises including heel raises and toe-off, partial wall squats and chair

raises, single limb stance with side-kicks or back-kicks and marching in place
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Locomotor Training:

 Training program are designed to lengthen stride, broaden base of support, improve

stepping, improve heel-toe gait pattern, increase contra-lateral trunk movement and arm

swing, increase speed and provide a program of regular walking.

 Trick movements or rotational stimulation such as dropping a tissue that the patient must

step over can be successful in reducing the freezing

 Aerobic and learning based exercises could be neuro protective in aging individuals and

those with neurodegenerative disease

 Dancing to music may be particularly good for reducing/decreasing stiffness

Random Practice Exercises:

Rhythmic activities such as dancing, stepping, cycling can maintain the ability to perform

reciprocal movements. Types of exercise include

 Walking outside or in a mall\

 Dancing, yoga, stepping over obstacles, marching to music, big arm swing

 Walk hand-in-hand, swinging the arms with a friend or family members

 Thinking about making big steps to clear obstacles on the floor or marching (high steps)

 Muscle mass and strength allow an individual to complete daily chores and to maintain

balance

 Breathing exercises

 Trunk rotation
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3.12(b) GAIT TRAINING WITH SENSORY CUES

STRATEGIES FOR CUEING:

Cues:

Cues are prompts that give information on when and how an action should be carried out

in relation to walking. This information can be about the timing of movement or the size of the

movements.

Types of Cues:

 AUDITORY CUES- a beat from a metronome or music

 VISUAL CUES- a marker e.g. on the floor or the wall

Cues make movement less dependent on the automatic pilot, which is situated in the

part of the brain affected by Parkinson’s disease. Cues use a different route through the

brain to activate and maintain movement.

AUDITORY CUES

In the auditory cues condition, a beat/music/verbal provided auditory cues at a rate of 10% faster

than the patients cadence at a comfortable gait speed. The music/beat sound was amplified with

head phones/speakers to allow clear identification of the sound. Patients were instructed to match

their strides with the rhythm of the auditory cues. All sessions were recorded.
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VISUAL CUES

In the visual cues condition, to emphasize the visual contract, parallel white stripes

(width 5cm) were placed perpendicular to a walkway path at intervals equal to 40% of the

patient height. Patients were instructed to look at the white stripes throughout the training, even

during the sit-to-stand and gait initiation and turning portions of the test and to match their step

length to interval between the stripes.
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CHAPTER IV

DATA PRESENTATION AND STATISTICAL ANALYSIS

Statistical Tools

The statistical tools used in the study are paired ‘t’test and unpaired ‘t’test.

Paired ‘t’ – Test

The paired ‘t’test was used to find out the statistical significance between pre and post

‘t’test values of BBS and TUG before and after treatment for Group A and Group B.

Formula for paired t-test,

S =
∑ (∑ )

t = √
d= difference between the pre test V post test̅= Mean difference

n = Total number of subjects

S = Standard  deviation
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Unpaired ‘t’ – Test

The unpaired t-test was used to compare the statistically significance difference of  BBS

and TUG before and after treatment for Group A and Group B.

Formula for unpaired t-test

n1 = Total number of subject in the group A

n2 = Total number of subject in the group B

X1 = Difference between pre test and post test of Group A

1 = Mean difference between pre test and post test of Group A

X2 = Difference between pre test and post test of Group B

2 = Mean difference between pre test and post test of Group B

S = Standard Deviation
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MAIN RESULTS

Table 4.1 and Figure 4.1 show the age distribution among the study. The patients were in

the range of 45-65 years. The mean average age of Group A and Group B were 60.

TABLE 4.1

MEAN AVERAGE AGE GROUP OF GROUP A AND GROUP B

Mean Age Group Group A Group B

Female’s 57 60

Male’s 60 62

FIGURE – 4.1

THE MEAN AVERAGE AGE OF GROUP A AND GROUP B
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TABLE -4.2

SEX DISTRIBUTION OF GROUP A AND GROUP B

Table 4.2 and Figure-4.2 shows the sex distribution among the study . There are 40% of females

and 60% of males in both groups.

Sex Distribution Group A Group B

Female’s 6 5

Male’s 9 10

FIGURE -4.2

SEX  DISTRIBUTION OF GROUP A AND GROUP B
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TABLE -4.3

MEAN DIFFERENCE BETWEEN GROUP A AND GROUP B OF BBS AND TUG

Groups
Mean difference

BBS TUG

Group A 31 42

Group B 19 37

FIGURE -4.3

MEAN DIFFERENCE BETWEEN GROUP A AND GROUP B OF BBS AND TUG
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TABLE -4.4

STANDARD DEVIATION BETWEEN GROUP A AND GROUP B OF BBS AND

TUG

Groups
Standard Deviation

BBS TUG

Group A 2.42 1.30

Group B 1.62 1.14

FIGURE -4.4

STANDARD DEVIATION BETWEEN GROUP A AND GROUP B OF BBS AND
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TABLE -4.5

COMPARISION OF THE PAIRED ‘t’ TEST AND TABLE VALUE BETWEEN

GROUP A AND GROUP B

Groups

Calculated ‘t’ value

Table value Significance

BBS TUG

Group A 48.67 126.61 2.15 Significant

Group B 43.75 122.70 2.15 Significant

FIGURE -4.5
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TABLE 4.6

COMPARISION OF UNPAIRED ‘t’ TEST AND TABLE VALUE BETWEEN BBS

AND TUG

PARAMETERS
UNPAIRED ‘t’

TEST
TABLE VALUE SIGNIFICANCE

BBS 10.81 2.05 Significant

TUG 7.81 2.05 Significant

FIGURE 4.6
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CHAPTER V

RESULTS AND DISCUSSION

5.1 RESULTS

The study sample comprised 30 patients, both male and female. The mean age of patients

is 60 years. The median time interval between BBS and TUG assessment is applied before and

after therapy was 6 weeks. Among 30 patients, 15 were treated with gait re-education training

exercises without cues and 15 treated with gait re-education training exercises with cues.

The pre and post test values were assessed by BBS, TUG in group A and group B. The

mean difference value of BBS is 31 and 19, and TUG is 42 and 37 respectively. The Standard

deviation of BBS is 2.42,1.62 and TUG is 1.30 and 1.14 respectively. The paired ‘t’ value of

BBS is 48.69 and 43.75 and TUG is 126.61 and 122.70 respectively. The paired ‘t’ test value is

more than table value 2.15 for 5% level of significance at 14 degrees of freedom. The calculated

‘t’ value by unpaired ‘t’test of BBS is 10.81, and TUG is 7.81 respectively. The calculated

‘t’values were more than the table value 2.05 for 5% level of significance at 28 degrees of

freedom.

The paired ‘t’ test values have shown that the patients treated with sensory cues was more

effective than those treated with gait re-education training exercises in improving gait and reduce

freezing episodes in patients with Parkinson’s diseases. The unpaired ‘t’ test values have shown

that there was significant difference between two groups in showing improvement in their

quality of life in Parkinson’s disease patients.

5.2 DISCUSSION

The results of the study suggest that there is a wide spectrum of responsiveness to

sensory cue in patients with Parkinson’s disease.

As the effects of Parkinson’s disease permeate almost every aspect of life, an over aching

wish amongst the participants was to regain their independence and self-confidence. In

particular, gait and balance impairments afflict most people with Parkinson’s disease and have

the most impact on their quality of life.
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Sensory cueing is effective in people with Parkinson’s disease patients because of the

neural pathways through which the sensory information is processed; namely, pathways that

bypass the basal ganglia, such as cortical and pre-motor areas. After all, observations of walking

actions will illicit activations within the same areas of the pre-motor cortex regardless of whether

the stimulus is visual or auditory.

Sensory cues may help by detecting when motor fluctuations occur, alerting the patient to

correct this behavior and provide support through verbal instructions. The findings of  this TUG

infer that both auditory and visual forms of cueing are effective in improving important

kinematic gait parameters in Parkinson’s disease.

Auditory cueing elicited the positive change in all three parameters of gait- cadence,

velocity and stride length whereas visual cueing only resulted in a significant improvement in

stride length.

Moreover, conditions such as gait festination (progressively shorter step lengths) and gait

freezing (stuttering gait pattern), are both strongly linked to increase risk of falls. Thus, in

rehabilitation, it is important to increase gait velocity and stride length to improve quality of

ambulation and normalize the movements of the legs and body during gait. Therefore, to

improve gait quality and safety, either cueing modality would be potentially beneficial.

Patients who practiced cued physiotherapy developed new strategies which allowed a

better motor activation and a longer lasting benefit. Patients can be taught to transfer the concept

of the cues into everyday situations when in public for example, the patients can establish their

own visual cue or attempt to pay attention to their step size. Verbal training can be used in home

setting and in environment where there is limited provision of visual cue.

This study has proved that gait training with sensory cues, both auditory and visual is

more effective.
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5.3 LIMITATIONS

 The study has been conducted on small sized sample only.

 This study took shorter duration to complete.

 This study did not include the use of gait assistive devices, which confines my results

to people who had milder gait impairments.

 This study is not extended more than six weeks for a patient due to time constraint.

5.4 RECOMMENDATIONS

 A similar study may be extended with larger sample.

 The future study can be done comparing auditory cueing with visual cueing with

placebo.

 The further study of long term duration of cueing effectiveness is required to evaluate

the sustainability of cueing interventions, the utility of different types of cueing devices,

and the social implications of this treatment approach.
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CHAPTER VI

SUMMARY AND CONCLUSION

Sensory cueing techniques are effective in improving gait and reducing the psychological

impact of gait impairment in patients with Parkinson’s disease.

The auditory and visual cue training both proved to be effective in improving gait

parameters in Parkinson’s disease subjects. The cueing must be given to the patients for the

improving gait. Type of cueing training given should depend on the patient’s condition and

choice.

Through the results, alternative hypothesis is accepted and also the study could be

concluded that there is a significant effect on gait impairment in patients with Parkinson’s

disease.



30

BIBILIOGRAPHY

1. Martin JP. Locomotion and the basal ganglia.1967,p.33-35.

2.Suteerwattananon M, Morris GS, Etnyre BR, Jankovie J, Protas EJ. Effects of visual and

auditory cues on gait in individuals with Parkinson’s disease. J Neurol Sci 2004; 219;63-69.

3.Lewis GN, Byblow WD, Walt SE Stride length regulation in Parkinson’s disease:the use of

extrinsic , visual cues. Brain 2000;123;2077-2090.

4.McIntosh GC, Brown SH, Rice RR, Thaut MH. Rhythmic auditory –motor facilitation of

gait patterns in patients with Parkinson’s disease. J Neurol surg Psychiatry 1997,62;22-26.

5.Azulay JP ,Van den Brand K, Mestre D, Blin O,Sangla I ,Pouget J Visual control of

locomotion in Parkinson’s disease. Brain 1999;122;111-120.

6.Bhatt T, Yang F, Mak MKY , Hui-chan CW-Y, Pai Y-C. Effect of externally cued training

on dynamic stability control during the sit to stand task in people with Parkinson’s disease.

Phys Ther 2013;93;492-503.

7.Jiang Y, Norman KE. Effects of visual and auditory cues on gait initiation in people with

Parkinson’s disease. Clin Rehabil 2006;20:36-45.

8.Nieuwboer A, Baker K, Williems AM , Jones D, Spildooren  J, Lim I et al . The short-term

effects of different cueing modalities on turn speed in people with Parkinson’s

disease.Neurorehabil Neural Repair 2009; 23;831-836.

9.Mathias S, Nayak US, Isaac B. Balance in the elderly patients : “ Get-Up and Go “

Test.Arch Phys Rehabil 1986,67;387-389.

10.Podsiadlo D Richardson S. The timed “Up and Go “ : a test of basic functional mobility for

frail elderly persons. J Am Geriatr Soc 1991:39:142-148.

11.Hughes C, Osman C, Woods AK. Relationship among performance on stair ambulation,

Functional Reach, and Timed Up and Go tests in older adults.Issues Aging 1998;21:18-22

12.Thomas VS, Hageman PA. A preliminary study on the reliability of physical performance

measures in older day-care centre clients with dementia. Int Psychogeriartr 2000;14:17-23.

13.Van Hedel HJ, Wirz M, Dietz V. Assessing walking ability in subjects with spinal cord

injury: validity and reliability of 3 walking tests. Arch Phys Med Rehabil 2005;86:190-196.

14.Bohannon RW, Schaubert K. Long term reliability of the Timed Up and Go test among

community –dwelling elders. J Phys Ther Sci2005;17:93-96.



31

15.Rubeinstein TC, Giladi N, Hausdorff JM. The power of cueing to circumvent dopamine

deficits : a review of physical therapy treatment of gait disturbances in Parkinson’s disease.

Mov Disord2002;17;1148-1160.

16.Rochester L, Baker K, Nieuwboer A, Bum D. Targeting dopa-sensitive and dopa-resistant

gait dysfunction in Parkinson’s disease; selective responses to internal and external cues.

Mov Disord 2011;26:430-435.

17.Giladi N,Shabtai H, Rozenberg E, Shabtai E. Git festination in Parkinsn’s disease.

Parkinsonism Relat Disord 2001;7:135-138.

18.Praamstra P, Stegeman DF, Cools AR, Horstink MW. Reliance on external cues for

movement initiation in Parkinson’s disease. Evidence from movement related potentials.

Brain 1998;121:167-177.

19.Nieuboer A, Kwakkel, Rochester L et al . Cueing training in the home improves gait

related mobility in Parkinson’s disease ;the RESCUE trial, J Neurol Neurosurg Psychiatry

2007;78:134-140.

20.Morris ME, Huxman F, McGinley J, Dodd K, Iansek R. The biomechanics and motor

control of gait in Parkinson’s disease. Clin Biomech(Bristol, Avon)2001;16:459-470.

21.Galletly R, Brauer S. Does the type of concurrent task effect preferred and cued gait in

people with Parkinson’s disease? Aust J Physiother 2005;51:175-180.

22.Bryant MS, Rintala DH, Lai EC, Protas EJ.An evaluatin of self administration of auditory

cueing to improve gait in people with Parkinson’s disease. Clin Rehabil 2009;23:1078-1085.

23.Morris ME, Iansek R, Galna B.Gait festination and freezing in Parkinson’s disease:

pathogenesis and rehabilitation. Mov Disord 2008;23(suppl 2):s451-460.

24.Griffin HJ,Greenlaw R, Limousin P, Bhatia K, Quinn NP,Jahanshahi M. The effect of

real and virtual cues on walking in Parkinson’s disease. J Neurol 2011;258:991-1000.

25.Lohnes CA, Earhart GM. The impact of attentional ,auditory and combined cues on

walking during single and cognitive dual tasks in Parkinson’s disease. Gait Posture

2011;33:478-483.



32

REFERENCES

1.Differential diagnosis Physical therapy – Goodman and Synder

2.Neurological Differential Diagnosis – John Patten

3.Neurology and Neurosurgery Illustrated – Kinneth W.Lindsey, Ian Bone and Geriant

Fuller

4. Merritt’s Neurology – Lewis R.Rowland

5.Basic Neurology – John Gilroy

6. Handbook of Practical Neurology Physiotherapy – P.K.Mitra

7.Clinical Neuroanatomy - Richard S.Snell.

8. Disability evaluation – Stephen L.Demeter, Gunnar B.J.Anderson.

9. Neurological Physiotherapy – Susan Edwards.

10. Physical Rehabilitaion- Susan B.O’Sullivan

11. Neurological Rehabilitation- Umpherd

12. Neurology for the Non-Neurologist- William J.Wiener, Christopher G.Goetz.

13. An illustrated pocketbook of Parkinson’s Disease & related disorder- G.David Perkin

14. Parkinson’s disease and movement disorder- Dr.Joseph Jankovic

15. Handbook of Partheneon’s disease – Rajesh Pahwa, Kelly E.Lyone

16. National Physical therapy Examination – Susan B.O Sullivan, Raymond P.Siegelman



33

WEBSITES

1. https://www.hindawi.com>journals

2. https://en.m.wikipedia.org>wiki

3. www.sciencedirect.com

4. https://www.nchi.nlm.nih.gov>pubmed

5. www.academia.edu

6. www.elsevier.com/neuropsychologia

7. www.archives-pmr.org

8. https://www.frontiersin.org

9. www.acnr.co.uk>path-finder

10. www.physio-pedia.com



34

APPENDIX – I

ASSESSMENT PERFORMA

I. Subjective Assessment

Name: Age: Gender: M/F IP/OP

Occupation: Handedness: R/L Referred by:

Address:

Chief Complaints:

Past Medical History:

Present Medical History:

Personal History:

Family History:

Socio-Economic History:

Symptoms History:

Onset: Duration:

Type: Severity:

Aggravating Factors:

Relieving Factors:

Vital Signs:

Temperature Heart Rate

Blood Pressure Respiratory Rate
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Drug History:

 Prescribed Medications

 Non-Prescribed Medications

 Drug Allergy

II.Objective Assessment

On Observation:

 Built

 Posture

 Skin Changes

 Deformity

 External Appliances

On Examination:

Higher Function

 Level of consciousness

 Orientation

 Memory

 Vision

 Hearing

 Communication

Sensory Assessment:

 Superficial Sensation

 Deep Sensation

 Cortical Sensation

Motor Assessment:

 Tone

 Reflexes
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Superficial Reflex

Deep Tendon Reflex

 Voluntary Control

Range of Motion:

JOINT SIDE MOVEMENT LIMITATION LIMITING

FACTORS

Hip

Knee

Ankle and Foot

Muscle Tone:

Muscle Power:

Involuntary Movements:

 Balance

 Posture

 Gait

 Assistive Devices

Functional Assessment:

Investigation Findings:

Problem List:

S.No Impairment Functional Limitation
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Management

Goals:

Short term:

Long term:

Treatment:
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APPENDIX – II

ETHICAL CLEARANCE

Ethically permission for the study will be obtained from the subjects and a written

consent will be taken from each subject who participates in the study, As this study involve

human subjects the Ethical Clearance has been obtained from the Ethical committee of Nandha

College of Physiotherapy, Erode as per the ethical guidelines for Bio-medical research on human

subjects,2000, ICMR,(Indian Council of Medical Research) New Delhi.

NANDHA COLLEGE OF PHYSIOTHERAPY, ERODE.

Informed consent form for the volunteers at “Nandha College of Physiotheraphy, Erode”,

who will be participating in the research project entitled: “THE EFFECTS OF SENSORY

CUES ON THE GAIT IMPAIRMENTS IN PATIENTS WITH PARKINSON’S DISEASE”

Name of Principal Investigator 271620062

Post Graduate Student

Name of Organization Department of Physiotherapy

Nandha College of Physiotherapy, Erode

This Informed Consent Form has two parts:

 Information Sheet(to share information about the research with you)

 Certificate of Consent (for signatures if you agree to take part)

You will be given a copy of the full Informed Consent Form.

Written Informed Consent Form
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PART 1: INFORMATION SHEET

Introduction

I, __________, Post graduate student in the Department of Physiotherapy, Nandha

College of Physiotheraphy, Erode, am working on my dissertation titled “THE EFFECTS OF

SENSORY CUES ON THE GAIT IMPAIRMENTS IN PATIENTS WITH PARKINSON’S

DISEASE”

I am going to give you information and invite you to be part of this research. You do not

have to decide today whether or not you will participate in the research. Before you decide, you

can talk to anyone you feel comfortable with about the research.

There may be some words that you do not understand. Please ask me to stop as we go

through the information and I will take time to explain. If you have questions later, you can ask

them and get yourself clarified.

Purpose of the research

Parkinson’s disease can cause gait instability and patterning difficulty characterized by

increased cadence, reduced stride length, freezing of gait and reduced velocity. Gait impairment

and freezing of gait seriously affect the quality of life of patients as it can lead to unpredictable

loss of control over movement and can result in falls. In this frame, physical therapy acquires an

important role in contributing to the management of this kind of symptoms.

Type Of Research Intervention

In this study if you are selected, detailed history taking, clinical examination and routine

investigations will be done.

Participant Selection

Study Group: Subjects between age groups of 45-65 years presenting with history of balance,

freezing episode, and gait disturbances in Parkinson’s disease patients.
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Procedures And Protocol

Thirty patients who are between 45-65 years with balance and gait disturbances will be

recruited in study group after obtaining the informed consent. Detailed history, clinical

examination and routine blood investigation will be done. After explaining the procedure all the

patients will be divided into 2 study groups each study group consisting of minimum 15 patients.

First study group will be treated with gait re-education training exercises. Second study group

with sensory cueing techniques. Evaluation of outcome will be done for each study at the end of

6th weeks. The data will be analyzed statistically.

Duration: 12 Months

Voluntary Participation

Your participation in this research in entirely voluntary. It is your choice whether you

choose to participate or not, it will not affect our patient’s treatment process.

Benefits

Personally you might be or may not be benefited in any way directly from the research.

But by taking part in this research, you will be helping the scientific community.

Possible Risks

There are no major physical risks for the person associated with these methods.

Complications include exacerbation of symptoms after maneuver which is rare possibility.

Reimbursements

You won’t be given any monetary incentives or gifts for being a part of this research.

Confidentiality

The information that we collect from this research project will be kept confidential.

Information about the patient that will be collected during the research will be put away and no-

one but the researchers will be able to see it.
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Right To Refuse Or Withdraw

You do not have to take part in this research if you do not wish to do so. You may also

stop participating in the research at any time you choose. It is your choice and all of your rights

will still be respected.

Who To Contact

This proposal has been reviewed and approved by the Research and Ethical committee of

Nandha College of Physiotherapy, Erode, which is a committee whose task it is to make sure that

research participants are protected from harm.

You can ask me any more questions about any part of the research study, if you wish to.

Do you have any questions?

Part-II: Certificate Of Consent

I have read the foregoing information, or it has been read to me. I have been explained

the procedure and complications. I am willing to participate in the study. I have had the

opportunity to ask questions about it and any questions that I have asked have been answered to

my satisfaction. I consent voluntarily to participate as a participant in this research.

Name of Participant ________________

Signature of Participant _____________

Date ________________ Day/month/year

If illiterate a literate witness must sign(if possible, this person should be selected by the

participant and should have no connection to the research team)

Participants who are illiterate should include their thumb-print as well.

I have witnessed the accurate reading of the consent form to the potential participant, and the

individual has had the opportunity to ask questions. I confirm that the individual has given

consent freely.

Name of witness ______________ Thumb print of participant
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Signature of witness ____________

Date  ______________

Statement by the researcher/person taking consent

I have accurately read out the information sheet to the potential participant, and to the

best of my ability made sure that the participant understands that the following will be done.

1. Blood Investigations

Hb, TC, DC,ESR, RBS, Serum electrolytes, Blood Urea and Serum Creatinine.

2. Gait re-education exercises

3. Gait training with sensory cues

A copy of this informed consent form has been provided to the participant.

Name of Researcher/person taking the consent __________________

Signature of Researcher/person taking the consent  _______________

Date  _____________ Day/Month/Year
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APPENDIX III

BERG BALANCE SCALE

The Berg Balance Scale(BBS) was developed to measure balance among older people

with impairment in balance function by assessing the performance of functional tasks. It is a

valid instrument used for evaluation of the effectiveness of interventions and for quantitative

descriptions of function in clinical practice and research. The BBS has been evaluated in several

reliability studies. A recent study of the BBS, which was completed in Finland, indicates that a

change of eight (8) BBS points is required to reveal a genuine change in function between two

assessments among older people who are dependent in ADL, and living in residential care

facilities.

Description:

14-item scale designed to measure balance of the older adult in a clinical setting.

Equipment needed:

Ruler, two standard chairs (one with arm rests, one without), Footstool or step, stopwatch

or wristwatch, 15ft walk away

Completion:

Time: 15-20 minutes

Scoring: A five point scale, ranging from 0-4. “0” indicates the lowest

level of function and “4” the highest level of function.

Total Score: 56

Interpretation: 41-56 = low fall risk

21-40 = medium fall risk

0-20 = high fall risk

A change of 8 points is required to reveal a genuine change in function between 2 assessments.
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Berg Balance Scale Scoring Sheet

Item Description Score(0-4)

Sitting to standing _____________

Standing unsupported _____________

Sitting unsupported _____________

Standing to sitting _____________

Transfers _____________

Standing with eyes closed _____________

Standing with feet together _____________

Reaching forward with outstretched arm _____________

Retrieving object from floor _____________

Turning to look behind _____________

Turning 360 degrees _____________

Placing alternate foot on stool _____________

Standing with one foot in front _____________

Standing on one foot _____________

Total _____________
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General Instructions:

Please document each task and/or give instructions as written. When scoring, please

record the lowest response category that applies for each team. In most items, the subject is

asked to maintain a given position for a specific time.

Progressively more points are deducted if:

 the time or distance requirements are not met

 the subject’s performance warrants supervision

 the subject’s touches an external support or receives assistance from the

examiner.

Subject should understand that they must maintain their balance while attempting the tasks.

The choices of which leg to stand on or how far to reach are left to the subject. Poor judgment

will adversely influence the performance and the scoring.

Equipment required for testing is a stopwatch or watch with a second hand, and a ruler or

other indicator of 2, 5 and 10 inches. Chairs used during testing should be a reasonable height.

Either a step or a stool of average step height may be used for item #12.

METHODS OF BERG BALANCE SCALE

SITTING TO STANDING

Instructions: Please stand up. Try not to use your hand for support.

( ) 4 able to stand without using hands and stabilize independently

( ) 3 able to stand independently using hands

( ) 2 able to stand using hands after several tries

( ) 1 needs minimal aid to stand or stabilize

( ) 0 needs moderate or maximal assist to stand
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STANDING UNSUPPORTED

Instructions: Please stand for two minutes without holding on.

( ) 4 able to stand safely for 2 minutes.

( ) 3able to stand 2 minutes with supervision

( ) 2 able to stand 30 seconds unsupported

( ) 1 needs several tries to stand 30 seconds unsupported

( ) 0 unable to stand 30 seconds unsupported

If a subject is able to stand 2 minutes unsupported, score full points for sitting unsupported.

Proceed to item#4.

SITTING WITH BACK UNSUPPORTED BUT FEEL SUPPORTED ON FLOOR OR ON

A STOOL

Instructions: Please sit with arms folded for 2 minutes

( ) 4 able to sit safely and securely for 2 minutes

( ) 3able to sit 2 minutes under supervision

( ) 2 able to sit 30 seconds

( ) 1 able to sit 10 seconds

( ) 0 unable to sit without support 10 seconds

STANDING TO SITTING

Instructions: Please sit down.

( ) 4 sits safely with minimal use of hands

( ) 3 controls descent by using hands

( ) 2 uses back of legs against chair to control descent

( ) 1 sits independently but has uncontrolled descent
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( ) 0 needs assist to sit

TRANSFERS

Instructions: Arrange chair(s) for pivot transfer. Ask subject to transfer one way toward a seat

with armrests and one way toward a seat without armrests. You may use two chairs (one with

and one without armrests) or a bed and a chair.

( ) 4 able to transfer safely with minor use of hands

( ) 3 able to transfer safely definite need of hands

( ) 2 able to transfer with verbal cueing and /or supervision

( ) 1 needs one person to assist

( ) 0 needs two people to assist or supervise to be safe.

STANDING UNSUPPORTED WITH EYES CLOSED

Instructions: Please close your eyes and stand still for 10 seconds

( ) 4 able to stand 10 seconds safely

( ) 3 able to stand 10 seconds with supervision

( ) 2 able to stand 3 seconds

( ) 1 unable to keep eyes closed 3 seconds but stays safely

( ) 0 needs help to keep from falling

STANDING UNSUPPORTED WITH FEET TOGETHER

Instructions: Place your feet together and stand without holding on.

( ) 4 able to place feet together independently and stand 1 minute safely

( ) 3 able to place feet together independently and stand 1 minute with supervision

( ) 2 able to place feed together independently but unable to hold for 30 seconds

( ) 1 needs help to attain position but able to stand 15 seconds feet together
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( ) 0 needs help to attain position and unable to hold for 15 seconds

REACHING FORWARD WITH OUTSTRETCHED ARM WHILE STANDING

Instructions: Lift arm to 90 degrees. Stretch out your fingers and reach forward as far as you

can. (Examiner places a ruler at the end of finger tips when arm is at 90 degrees. Fingers should

not touch the ruler while reaching forward. The recorded measure is the distance forward that the

fingers reach while the subject is in the most forward lean position. When possible, ask subject

to use both arms when reaching to avoid rotation of the trunk)

( ) 4 can reach forward confidently 25 cm(10 inches)

( ) 3 can reach forward 12 cm(05 inches)

( ) 2 can reach forward   5 cm(02 inches)

( ) 1 reaches forward but needs supervision

( ) 0 loses balance while trying / requires external support

PICK UP OBJECT FROM THE FLOOR FROM A STANDING POSITION

Instructions: Pick up the shoe/slipper, which is in front of your feet.

( ) 4 able to pick up slipper safely and easily

( ) 3 able to pick up slipper but needs supervision

( ) 2 unable to pick up but reaches 2-5 cm (1-2 inches) from slipper and keeps balance

independently.

( ) 1 unable to pick up and needs supervision while trying

( ) 0 unable to try/needs assist to keep from losing balance or falling



49

TURNING TO LOOK BEHIND OVER LEFT AND RIGHT SHOULDERS WHILE

STANDING

Instructions: Turn to look directly behind you over towards the left shoulder. Repeat to the

right. (Examiner may pick an object to look at directly behind the subject to encourage a better

twist or turn)

( ) 4 looks behind from both sides and weight shifts well

( ) 3 looks behind one side only other side shows less weight shift

( ) 2 turns sideways only but maintains balance

( ) 1 needs supervision when turning

( ) 0 needs assist to keep from losing balance or falling

TURN 360 DEGREES

Instructions: Turn completely around in a full circle. Pause. Then turn a full circle in the other

directions

( ) 4 able to turn 360 degrees safely in 4 seconds or less

( ) 3 able to turn 360 degrees safely one side only 4 seconds or less

( ) 2 able to turn 360 degrees safely but slowly

( ) 1 needs close supervision or verbal cueing

( ) 0 needs assistance while turning

PLACE ALTERNATE FOOT ON STEP OR STOOL WHILE STANDING

UNSUPPORTED

Instructions: Place each foot alternately on the step/stool. Continue until each foot has touched

the step/stool four times

( ) 4 able to stand independently and safely and complete 8 steps in 20 seconds

( ) 3 able to stand independently and complete 8 steps in > 20 seconds

( ) 2 able to complete 4 steps without aid with supervision
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( ) 1 able to complete > 2 steps needs minimal assist

( ) 0 needs assistance to keep from falling /unable to try

STANDING UNSUPPORTED ONE FOOT IN FRONT

Instructions: (DEMONSTRATE TO SUBJECT) Place one foot directly infront of the other. If

you feel that you cannot place your foot directly in front, try to step far enough ahead that the

heel of your forward foot is ahead of the toes of the other foot. (To score 3 points, the length of

the step should exceed the length of the other foot and the width of the stance should

approximately the subject’s normal stride width)

( ) 4 able to place foot tandem independently and hold 30 seconds

( ) 3 able to place foot ahead independently and hold 30 seconds

( ) 2 able to take small step independently and hold 30 seconds

( ) 1 needs help to step but can hold 15 seconds

( ) 0 loses balance while stepping or standing

STANDING ON ONE LEG

Instructions: Stand on one leg as long as you can without holding on.

( ) 4 able to lift leg independently and hold > 10 seconds

( ) 3 able to lift leg independently and hold 5 -10 seconds

( ) 2 able to lift leg independently and hold  3 seconds

( ) 1 tries to lift leg unable to hold 3 seconds but remains standing independently.

( ) 0 unable to try or needs assist to prevent fall

TOTAL SCORE ( MAXIMUM = 56)
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APPENDIX –IV

TIMED UP AND GO TEST (TUG)

Equipment: Arm chair, measuring tape, stop watch

Begin the test with the subject sitting correctly in a chair with arms, the subjects back should rest

on the chair. The chair should be stable and positioned such that it will not move when the

subject moves from sitting to standing.

Place a piece of tape or other marker on the floor 3 meters away from the chair so that it is easily

seen by the subject.

Instructions: On the word GO you will stand up, walk to the line on the floor, turn around and

walk back to the chair and sit down. Walk on your regular pace.

Start timing on the word GO and stop timing when the subject is seated again correctly in the

chair with their back resting on the back of the chair.

The subject wears their regular footwear, may use any gait aid that they normally use during

ambulation, but may not be assisted by another person. There is no time limit. They may stop

and rest (but should not sit down) if they need to

The subject should be given a practice trial that is not timed before testing.

Interpretation:≤10 seconds = normal≤ 20 seconds = good mobility, can go out ,mobile without gait aid≤ 30 seconds = problems, cannot go outside alone, requires gait aid

A score of ≥ 14 seconds has been shown to indicate high risk of fall
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APPENDIX –V

GROUP A(GAIT RE-EDUCATION EXERCISES)

S.NO
BBS TUG

Pre Test Post Test Pre Test Post Test

1. 20 47 50 09

2. 18 48 52 10

3. 18 48 54 12

4. 16 49 56 14

5. 15 50 58 16

6. 17 45 56 14

7. 16 49 54 12

8. 18 48 52 10

9. 20 50 50 08

10. 17 47 48 08

11. 18 48 48 10

12. 14 49 52 10

13. 16 49 54 12

14. 20 48 56 14

15. 17 46 58 17
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APPENDIX –VI

GROUP B(GAIT RE-EDUCATION EXERCISES WITH SENSORY CUES)

S.NO
BBS TUG

Pre Test Post Test Pre Test Post Test

1. 17 39 50 15

2. 20 38 52 15

3. 18 40 54 15

4. 16 36 56 17

5. 15 37 52 15

6. 19 37 50 17

7. 20 39 52 17

8. 19 40 54 18

9. 17 39 56 18

10. 18 35 58 20

11. 17 35 54 16

12. 16 36 52 14

13. 18 37 52 16

14. 19 36 54 16

15. 20 38 50 17
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APPENDIX –VII

ABSTRACT

Aim: The Aim of the study is to ascertain the effects of sensory cues on the gait

impairment in patients with Parkinson’s disease.

Materials and Methods: A Quasi Experimental study design consisting of reviews of

Parkinson’s disease patients. Thirty subjects were included, out of which 60% were males and

40% were females. The average age was 60 years. All of  them are presented with gait instability

and gait pattern difficulties. Pre-and Post- Treatment of Gait Re-education Exercises and Gait

Training with Sensory Cues scores on the severity of Balance, Gait and functional activities were

analyzed by the BBS and TUG.

Results: The pre and post test values were assessed by BBS and TUG in Group A and

Group B. The calculated ‘t’ values by unpaired ‘t’ test of BBS is 10.81 and TUG is 7.81

respectively. The calculated ‘t’values were more than the table value 2.05 for 5% level of

significance at 28 degrees of freedom.

Conclusion: In the present subjects, Gait Training with Sensory Cues had a positive and

significant effect on balance, gait instability, freezing and gait pattern and also it increases the

quality of life, gait velocity as measured by the BBS and TUG scores before and after therapy.

Keywords: Gait Re-education exercises, Sensory Cues (Auditory and Visual Cues, Berg

Balance Scale (BBS) and Timed Up and Go Test(TUG)
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