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7.1 NEED FOR STUDY: 
 

Parkinson disease was first described by Dr. James Parkinson in 1817 as a ‘shaking palsy’. The 

disease has a progressive effect on mobility and muscle control which significantly impacts on 

patients, families and care givers.
1 

Parkinson disease is a progressive neurodegenerative disorder of 

central nervous system with both motor and non motor symptoms.
2, 3

 

The data from the recent study suggests that prevalence of the disease is 107 per 100,000 among 

individuals aged 50 to 59 years, 1,087 per 100,000 among individuals aged 70 to 79 years, and 

1,903 per 100,000 in individuals over the age of 80 years.
4  

Epidemiology of Parkinson’s disease 
 

has been studied better than any other movement disorder in India. A population based survey 

reveals  that  prevalence  rate  of  Parkinson’s  disease  has  a  varied  range  from  6-53/100,000 

population. In Southern India, a Bangalore based survey revealed that age related prevalence rate 

was 247 per 100000 populations above the age of 60. Gender specific prevalence rate were reported 

higher in men than women in India as well as across the world.
5

 

Degeneration of dopaminergic neurons in the basal ganglia in the pars compactus of the substantia 
 

nigra that produce Dopamine causes Parkinson’s disease. From a neurobiological point of view, 

depletion of several neurotransmitter systems- dopaminergic, serotonergic, noradrenergic and 

cholinergic-  has  been  associated  with  non  motor  impairment,  affecting  both  cognitive  and 

functional conditions.
3,6 

The term parkinsonism is a symptom complex used to describe the cardinal 

primary motor features of Parkinson’s disease, which include resting tremor, bradykinesia, rigidity 

and postural instability.
1,3  

Parkinson’s disease as a neurological condition has traditionally been 

explained in terms of the myriad of motor system dysfunctions and symptoms. But research over 

the past decade suggests that apart from motor symptoms certain cognitive and psychological 

changes associated with Parkinson’s disease may start before the onset or during the early clinical 

phase of the condition.
7 

Thus in recent times, understanding of the disease has changed the 

perception of Parkinson’s from a pure movement disorder to a multisystem condition.
8
 

A spectrum of cognitive deficit is associated with Parkinson’s disease and may range from 

subjective cognitive decline (PD-SCD) to mild cognitive impairment (PD-MCI) and late stage 

dementia (PDD) .
8  

In addition to motor symptoms, about 25%- 30% of newly diagnosed patients 

present with deficits frequently involving attention, memory, visuospatial, and executive functions.
9
 

 

The patients may present with mild cognitive impairment (PD-MCI) and after 10 years, half of 
 

Parkinson’s disease patients may progress to Parkinson’s disease dementia (PDD).
8  

Thus, Mild 



cognitive impairment may progress to more profound deficits and increases morbidity, mortality 

and intensifies care giver burden and reduces Quality of life.
10,11

 

Cognitive impairments especially in the domain of executive functioning have frequently been 

observed, not only in late but early stages of  the disease.
12  

Executive function-  an important 

component of cognition, involves and is described in terms of mental flexibility, problem solving, 

motor sequencing/inhibiting and task switching.
13  

In  general, Executive functioning comprises 

what individuals do, how they do it and whether they do it at all in routine situations. It involves 

retrieval from declarative memory, monitoring, planning, cognitive flexibility and the manipulation 

and maintenance of information in working memory. In patients with Parkinson’s disease, 

impairments in these mechanisms have repeatedly been reported. 

Besides these impairments, patients with Parkinson’s disease often show a decreased psychomotor 

speed or bradyphrenia, which may influence executive functioning in daily life.
10

 

Psychomotor slowing is not only a hallmark of normal aging but it also plays an important role in 

Parkinson’s disease. Indeed, several studies suggests that psychomotor speed was one of the most 

affected cognitive domains in Parkinson disease.
14  

Psychomotor processing speed describes the 

amount of time taken to process a set of cognitive operations and it is crucial for human brain 

cognition.
15,  16  

It is a well documented phenomenon that it is multi-factorial and is known to 

progressively decline with age. Also, performance differences and individual differences between 

age groups tend to increase as task complexity is raised.
17  

The decline of such nature, which is 

analogous to increase in age is continuous but this continuum may be interrupted or accelerated by 

several other co-existing conditions or parameters but is not very well understood or 

documented.
17,18

 

Functional Mobility is a person’s ability to move safely in a variety of environments in order to 

accomplish functional tasks and is a key factor in consideration in accomplishment of daily life 

tasks.
19  

Diminished functional mobility is largely expressed as a phenomenon of fall and is often 

seen in patients with Parkinson’s disease.
6  

It is estimated that 70% to 87% of individuals with 

Parkinson’s disease fall at some point during the course of their disease. Despite these high fall 

rates, clinicians do not currently have an efficacious and reliable means to fully characterize fall 

risk.
20 

In particular, impaired attention, executive function and psychomotor speed may exacerbate 

the difficulties of mobility tasks, lose the capacity to prioritize and pose a serious methodological 

flaw with implications regarding the interpretation of task demands. 
21

 

But until now, functional mobility decline in Parkinson’s disease has been measured largely in 

terms of motor disability with few studies investigating the connection between functional and 



cognitive abilities in Parkinson’s disease.
22

 
 

Of the tests available to evaluate compromised functional mobility in Parkinson’s disease, the 

Timed Up and Go test (TUG) is one of the most reported and highly recommended with a good 

reliability.
23  

Timed up and go was defined by Isles et al. as a measure of the time taken by an 

individual to carry out some functional mobility manoeuvres, such as getting up, gait, turning and 

sitting down. The test also provides a predictive measure of fall risk and may be utilized as single 

task, motor task and cognitive dual-task performance and therefore is utilized in the current 

study.
24,25

 

Response/ processing speed, sustained attention, visual spatial skills and working memory subsets 

of cognition are assessed in this study by using The Digit Symbol Substitution Test (DSST). This 

test has exhibited sensitivity to subtle changes  even in  persons  with  intact cognition or mild 

cognitive impairments (MCI). It is a component of the Wechsler Adult intelligence scale.
26-29 

Trail 

making test is a simple test which evaluates cognitive faculties like visual attention, sequencing, 

tracking  and  graphomotor  skill,  mental  flexibility,  as  well  as  executive  functioning.  It  was 

originally part of the Army Individual Test Battery and has shown good properties to be used in 

patients with Parkinson’s disease.
30,31

 

Among  the  cognitive  domains,  impairments  with  executive  functions,  visual  attention,  visual 

spatial skills and psychomotor speed are often considered vital determinants of an individual’s 

ability to perform functional tasks and mobility. Mild impairments in these faculties may co-exist in 

elderly or on early onset of Parkinson’s disease but may go un-noticed or poorly dealt with. Their 

significance in terms of rendering fall risk also needs to be understood further. If a causal 

relationship is found between these specific cognitive attributes and the concurrent measure of 

functional factors it may be useful in adopting protective or preventive therapies and strategies with 

respect to preserving functional mobility in patients with Parkinson’s disease.  Preventing falls has 

become one of the most important unmet needs in Parkinson’s disease, and early employment of 

potential strategies to prevent falls is vital.
32  

Therefore, identifying risk factors holistically is of 
 

paramount importance. Further, there are no studies to our knowledge, which specifically look to 

understand the interplay between the executive/ Visuo-spatial skills and psychomotor speed on an 

individual’s functional mobility principally considering Parkinson’s disease in India.  Thus there 

arises a strong need to evaluate specific cognitive attributes in early stages of Parkinson’s disease 

and also understand further if it has an impact on functional mobility in such patient population. 



7.2 REVIEW  OF LITERATURE: 
 
1. A Systematic Review conducted in the year 2002 in United Kingdom provides us with the 

information of various incidence studies of Parkinson’s disease (PD). It included methods which 

compared the results of studies with similar methodologies done on a standardized population. 

Twenty-five incidence studies were included. Each used different methods to identify incident 

patients, although mostly the studies screened both primary care and hospital records. In this eight 

studies  were  prospective,  and  two  of  these  had  any  follow-up.  The  diagnostic  criteria  for 

Parkinson’s disease varied (11 studies used two or more cardinal motor features, four used the UK 

Brain Bank criteria), as did the exclusion criteria and the definition of an incident case. In 16 

studies,  there  were  attempts  made  to  confirm  the  diagnosis  by  examination  of  patients  by  a 

specialist as part of the study. Identical methods were not used in any study but five were 

sufficiently  similar  to  merit  comparison.  Four  of  the  studies  gave  a  similar  incidence  (16- 

19/100,000/year), but a study from Italy had a much lower incidence (8.4/100,000), the reason for 

which was unclear. Five studies were found to have significantly greater incidence in men. This 

review highlights about the difficulties in performing good quality incidence studies of Parkinson’s 

disease. 
2

 

 
 

2. A study was conducted to compare the functional decline in Parkinson’s disease between 

patients   with   dementia   and   cognitively   preserved   patients.   From an   ingenious sample 

composed of   fifty patients   with   a   clinical   diagnosis   of   idiopathic   Parkinson’s   disease 

seen during a consecutive series, 33 non-depressed patients were selected comprising 13 with 

dementia and 20 cognitively preserved individuals. All patients enrolled during this study were 

drawn from a public outpatient clinic, specialized in movement disorders. The clinical stage of 

Parkinson’s disease was determined by the Hoehn & Yahr scale, and the functional capacity 

was verified using the Unified Parkinson’s Disease Rating Scale (UPDRS) Activity of daily 

living (subscale II: activities of daily living) and the Schwab & England scale. The last two 

scales measure the functional degree of independence in activities of daily living. The 

neuropsychological assessment was performed using The Cambridge Examination for Mental 

Disorders of the Elderly – CAMCOG, Cognitive Section and thus the Stroop Color Word Test. 

As  expected, when  compared with  cognitively  preserved  patients,  the  group  with  dementia 

presented significantly lower scores throughout the neuropsychological evaluation. The patients 

with dementia were found to possess an extended period of disease, a more advanced clinical 

staging according to the Hoehn & Yahr, and greater functional decline according to the UPDRS 



ADL and Schwab & England, with statistically significant difference between the groups. This 

study had a conclusion that patients with dementia were at a more advanced clinical stage of 

Parkinson’s disease and evidenced greater functional decline as compared with patients without 

dementia.6
 

 
 

3.   A pilot cross-sectional study was conducted to extensively investigate the relationships 

between cognitive performance and motor dysfunction involving balance and gait ability in 

patients with Parkinson’s disease. Twenty subjects with Parkinson’s disease underwent a 

cognitive (outcomes: Frontal Assessment Battery-Italian version, Montreal overall Cognitive 

Assessment, Trail Making Test, Semantic Verbal Fluency Test, and Memory with Interference 

Test) and motor (outcomes: Berg Balance Scale, 10-Meter Walking Test, 6-Minute Walking 

Test, Timed Up and Go Test performed also under dual task condition, and Unified Parkinson’s 

Disease Rating Scale) assessment. Correlation analyses showed that balance skills are 

significantly    correlated    with    executive    functions,    cognitive    impairment, and    skill to 

modify attention between two tasks. This study concluded that functional mobility showed a 

significant correlation with cognitive impairment, verbal fluency, and ability to switch attention 

between two tasks. In addition, the functional mobility evaluated under the twin task condition 

showed a big correlation with cognitive impairment and skill to modify attention between two 

tasks. These findings might help early identification of cognitive deficits or motor dysfunctions 

in patients with Parkinson’s disease who may enjoy rehabilitative strategies. Future prospective 

larger-scale studies are needed to strengthen this results.
9
 

 

 
 

4. A study conducted to examine planning and multitasking in patients with Parkinson’s disease by 

using recently developed Cognitive effort test. In this multi-task test the goals are specified but 

participants are free in their approach. This study applied the Cognitive effort test in Parkinson’s 

disease patients and investigated whether initiative, planning and multi-tasking are associated with 

aspects of executive functions and psychomotor speed. Thirty-six Parkinson’s disease patients with 

a mild to moderate disease severity and thirty-four healthy participants were included in this study. 

Study reports that Parkinson’s disease patients planned and demonstrated more sequential task 

execution, which was associated with a decreased psychomotor speed. Furthermore, patients with a 

moderate Parkinson’s disease planned to execute fewer tasks at the same time than patients with a 

mild Parkinson’s disease. No differences were found between these groups for multi-tasking. In 

conclusion, Parkinson’s disease patients planned and executed the tasks of the Cognitive effort test 



sequentially rather than in parallel presumably reflecting a compensation strategy for a decreased 

psychomotor speed. Furthermore, patients with moderate Parkinson’s disease appeared to take their 

impairments into consideration when planning how to engage the tasks of the test. This 

compensation could not be detected in patients with mild Parkinson’s disease.
12

 

 
 

5. A study was conducted to describe the performance of Parkinson’s disease patients and an age- 

and education-matched control group on executive function, verbal fluency, and oral 

diadochokinesia tests and to investigate possible relationships between them. Forty people with 

Parkinson’s disease and forty controls were evaluated with Trail Making Test (TMT, executive 

function) and phonemic/semantic verbal fluency and oral diadochokinesia tests. Groups were 

compared  by  ANOVA  and  relationships  were  investigated  by  Pearson  tests.  People  with 

Parkinson’s disease showed longer times in parts A and B of Trail making test. They also said 

fewer words in phonemic/semantic verbal fluency tests and less syllables in the diadochokinesia 

test.  Oral  diadochokinesia  strongly  correlated  to  parts  A  and  B  of  Trail  making  test  and  to 

phonemic verbal fluency. Study concluded that Oral diadochokinesia was correlated to executive 

function and verbal fluency. The cognitive-motor interaction in verbal fluency and oral 

diadochokinesia must be considered not to overestimate the cognitive or motor impairments in 

people with Parkinson’s disease.
13

 
 

 
 

6. A study conducted to assess the relevance of a simple marker of low psychomotor speed in 

predicting several brain outcomes like dementia, Alzheimer’s disease, Parkinson’s disease, stroke, 

depressive symptoms, and disability in activities of daily living and instrumental Activity of daily 

living. PAQUID is a population-based study involving 3,777 individuals aged 65 or older 

prospectively followed-up with repeated clinical evaluations. After 10 years, 437 participants 

developed dementia, 333 developed Alzheimer’s disease, 71 developed Parkinson’s disease, 207 

reported incident stroke, and 404 developed disabilities in Activity of daily living, 994 in 

Instrumental activity of daily living, and 494 developed depressive symptomatology. Psychomotor 

speed was measured with the digit symbol substitution test (DSST). Cox proportional hazards 

models controlled for several confounders assessed the risk of incident outcomes. Study suggests 

that Participants with low Digit symbol substitution test performance had increased risk of incident 

all-type dementia   and Alzheimer’s disease -type dementia, Higher risk for Parkinson’s disease, 

Activity of daily living disability, depressive symptoms and a statistical trend for stroke was also 

found. This study concluded that Low psychomotor speed is associated with an increased risk of 



developing various brain outcomes such as dementia, Alzheimer’s disease, Parkinson’s disease, 

disability, depressive symptoms, and marginally stroke. Low psychomotor speed may be the 

consequence of a number of discrete cerebral abnormalities and could be considered as a marker of 

brain vulnerability. In clinical practice, a low score in Digit symbol substitution test should be seen 

as a warning sign of possible negative evolution.
14

 
 

 
 

7. A cross sectional cohort study was conducted to investigate the ability of the Timed Up & Go 

test to identify patients with Parkinson’s disease at risk for a fall. A query yielded a total of 2985 

records (1828 men and 1157 women). From these, 884 were excluded because of a lack of crucial 

information  (age,  diagnosis,  presence  of  deep  brain  stimulation,  disease  duration,  inability of 

performing the Timed Up & Go test without assistance) at the time of testing, leaving 2097 patients 

included in the analysis. The primary outcome measure of this study was falls. The chief 

independent variable was the Timed Up & Go test. It suggests that the initial model examined the 

prediction of falls from the Timed Up & Go test, adjusting for all study covariates. The estimated 

models in the imputed data sets represented a significant improvement above chance suggesting 

that 74% of participants were accurately classified as a faller or non faller. The secondary model in 

which the question of whether the effect of Timed Up & Go test was invariant across disease 

severity demonstrated 75% of participants were accurately classified as a faller or non faller. 

Additional analysis revealed a proposed cut score of 11.5 seconds for discrimination of those who 

did or  did  not  fall.  This  study concludes that the  Timed  Up  & Go  test  may be an  accurate 

assessment tool to identify those at risk for falls.
20

 
 

 
 

8.  A study conducted with an objective to review all published, on-going or scheduled fall-related 

intervention studies, in order to investigate the extent to which cognitively impaired individuals 

with Parkinson’s disease were included in these studies. They analyzed published controlled trials 

regarding falls and Parkinson’s disease in commonly used databases, as well as relevant ongoing 

clinical trials registered within the World Health Organization database, clinicaltrials.gov and the 

European Clinical Trials Database. This Study suggests that Fourteen of the fifteen published 

studies included had explicit cognitive exclusion criteria as part of their study protocol. Most of the 

54 on-going Parkinson’s disease fall-related studies excluded patients with cognitive impairment. 

Study concludes that individuals with cognitive impairment or dementia are excluded from fall- 

related research studies. It is strongly recommend that future work in this area should include a 

representative  sample  of  patients  with  Parkinson’s  disease,  including  subjects  with  cognitive 



decline.
21

 
 

 
 

9.  A  study was  conducted  to  determine  if  the  correlation  between  cognitive  impairment  and 

functional ability in Parkinson’s disease is similar to that in Alzheimer’s disease using individual 

cognitive measures. 93 Parkinson’s disease subjects and 124 Alzheimer’s disease /Mild cognitive 

impairment   subjects   underwent   the   Functional   Assessment   Staging   (FAST),   the   Global 

Deterioration Scale (GDS), and a neuropsychological battery. Results were, in Parkinson’s disease 

subjects, the Functional Assessment Staging and Global Deterioration Scale correlated significantly 

with Rey Auditory Verbal Learning Test (AVLT), Controlled Oral Word Association (COWA), 

Animal Fluency, and Stroop but not with Clock Draw or Judgment Line Orientation (JLO). In 

Alzheimer’s disease /Mild cognitive impairment subjects, Functional Assessment Staging and 

Global Deterioration Scale correlated with all neuropsychological components except Stroop. In 

Alzheimer’s disease /Mild cognitive impairment group, the Unified Parkinson Disability Rating 

Scale significantly correlated with the Functional Assessment Staging and Global Deterioration 

Scale, Mini mental scale examination, and all neuropsychological parameters except the Stroop. In 

the Parkinson’s disease group, the motor Unified Parkinson disability rating scale significantly 

correlated with the Functional Assessment Staging and Global Deterioration Scale, Mini mental 

scale examination and all neuropsychological parameters except Digit Span, Stroop, Clock Draw 

and  Judgment  Line  Orientation.  This  study  concluded  that  similar  to  Alzheimer’s  disease, 

functional  decline  in   Parkinson’s  disease  correlates   with   multiple  measures   of   cognitive 

impairment. Some differences between Parkinson’s disease and Alzheimer’s disease may be 

explained by the influence of motor disability and declines in visuospatial function in Parkinson’s 

disease.
22

 
 

 
 

10. A study conducted to investigate the retest reliability, inter rater reliability and sensitivity of 

Timed up and go scores in detecting changes in mobility in subjects with idiopathic Parkinson 

disease. The performance of 12 people with Parkinson’s disease was compared with that of 12 age- 

matched comparison subjects without Parkinson’s disease. The subjects with Parkinson’s disease 

completed 5 trials of the Timed up and go after withdrawal of levodopa for 12 hours (“off” phase of 

the medication cycle) as well as an additional 5 trials, 1 hour after levodopa was administered (“on” 

phase of the medication cycle). They were scored on the Modified Webster Scale at both sessions. 

The comparison subjects also performed 5 Timed up and go trials. All trials were videotaped and 

timed by experienced raters. The videotape was later rated by 3 experienced clinicians and 3 



inexperienced clinicians. For the subjects with Parkinson’s disease, within-session performance 

was highly consistent, with correlations ranging from .80 to .98 for the “off” phase and from .73 to 

.99 for the “on” phase. The performance of the comparison subjects across the 5 trials was also 

highly consistent. Comparisons showed differences between trials 1 and 2 on the Timed up and go 

for both groups. Removal of data for trial 1 (the practice trial) further enhanced retest reliability. 

There was close agreement in Timed up and go scores among raters despite different levels of 

experience. Mean Timed up and go scores were different between the “on” and “off” phases of the 

levodopa cycle and between subjects with Parkinson’s disease and comparison subjects during the 

“on” phase. This study had a conclusion that Retest reliability and inters rater reliability of the 

Timed up and go measurements were high, and the measurements reflected changes in performance 

according to levodopa use. The Timed up and go can also be used to detect differences in 

performance between people with Parkinson’s  disease and  elderly people without Parkinson’s 

disease.
23

 
 

 
 

11. A study was conducted to examine the ability of the quantitative Timed up and go (QTUG) to 

measure performance during the Timed up and go test under three different conditions – single 

task, motor task and cognitive dual task – and to compare performance between fallers and non- 

fallers in high-functioning community-dwelling older adults. A total of 37 community-dwelling 

older adults, 16 with a self-reported falls history in the previous year, were recruited. Participants 

underwent a falls risk assessment with a physiotherapist including the Quantitative timed up and go 

under three conditions (single task, motor task, cognitive dual-task). When faller and non-faller 

differences were explored, cadence and stride velocity was greater, and stride time longer in those 

with a prior history of falls. The study concluded that in community-dwelling older adults, these 

preliminary results showed that a cognitive dual-task significantly affects Quantitative timed up and 

goes performance in almost all parameters, with a significant reduction in time-to-stand observed 

with a motor task. Although no statistical difference was found between fallers and non-fallers for 

many of the parameters, cadence, stride time and stride velocity were statistically different. A larger 

sample size and more assessment points might lead to more definitive findings. These results 

highlight the need for further research to examine Quantitative timed up and go performance under 

dual-task conditions between fallers and non-fallers in this population, and to look at the ability of 

dual-task  Quantitative  timed up  and  go  assessment  to  measure  change  longitudinally and  the 

effectiveness of therapeutic interventions.
25

 



12. A Prospective study was conducted with the primary aim to determine an optimal combination 

of functional and disease-specific tests to predict falls in individuals with Parkinson’s disease. A 

total of 101 people with early-stage Parkinson’s disease undertook a battery of neurologic and 

functional tests in their optimally medicated state. The tests included Tinetti, Berg, Timed Up and 

Go, Functional Reach, and the Physiological Profile Assessment of Falls Risk; the latter assessment 

includes  physiologic  tests  of  visual  function,  proprioception,  strength,  cutaneous  sensitivity, 

reaction time, and postural sway. Falls were recorded prospectively over 6 months. Forty-eight 

percent of participants reported a fall and 24% more than 1 fall. In the multivariate model, a 

combination of the Unified Parkinson’s Disease Rating Scale (UPDRS) total score, total freezing of 

gait score, occurrence of symptomatic postural orthostasis, Tinetti total score, and extent of postural 

sway in the anterior-posterior direction produced the best sensitivity (78%) and specificity (84%) 

for  predicting  falls.  From  Unified  Parkinson’s  Disease  Rating  Scale  items,  only  the  rapid 

alternating task category was an independent predictor of falls. Reduced peripheral sensation and 

knee extension strength in fallers contributed to increased postural instability. This study concluded 

that falls  are a significant problem in optimally medicated early-stage Parkinson’s disease.  A 

combination of both disease-specific and balance- and mobility-related measures can accurately 

predict falls in individuals with Parkinson’s disease.
34

 
 

 
 

13. A cross sectional, prospective study was conducted to systematically study the multiple facets 

of cognitive mobility associations under both the task conditions is critical because both cognition 

and mobility change with  age and pose significant risks associated with  falls, morbidity, and 

disability. 124 healthy adults [mean age (SD) = 61.51 (11.90); mean education (SD) = 15.94 (2.18)] 

were collected. A comprehensive battery of cognitive tests was administered, and gait was assessed 

using a small, lightweight, three-axis accelerometer with a gyroscope. In data analysis data were 

transformed, and only relatively strong relationships survived after strict statistical criteria adjusting 

for multiple comparisons were applied. Spearman rho correlation coefficients were used to examine 

the  matrix  of  correlations  between  the  cognitive-motor  variables  while  adjusting  for  age  and 

gender. Executive functions, processing speed, and language were associated with distinct facets of 

variability, pace, and asymmetry, especially under the dual-task walking condition. Both turns and 

transitions were also associated with cognition during the Timed Up and Go Task. Results extend 

converging evidence of the involvement of executive functions and processing speed in specific 

aspects of mobility, along with the role of language. The study has important implications for aging 

in terms of both assessment and rehabilitation of cognition and gait as well as for the emerging 



dual-tasking theories and the role of the neural pathways involved in mobility.
35

 
 

 
 

14.  A  cross  sectional  study was  conducted  to  investigate  the  relationships  between  cognitive 

function and gait performance in patients with Parkinson’s disease who attended a hospital 

neurorehabilitation program. Descriptive and inferential statistics (Pearson’s correlation) were used 

for data analysis. The cognitive functions were evaluated through Digit Span, Mental Control, Trail 

Making Test, Phonemic Verbal Fluency Task, and Addenbrooke’s Cognitive Examination III. The 

motor function was assessed through 10-meter walk test, Mini Balance evaluation systems test and 

Timed Up and Go Test. A total of 65 patients were included in this study. Of these, 66.15% were 

males, mean age was 61.14 (8.39) years, mean educational was 12 (8) years, disease progression 

time was 5.45 (4.37) years. 64.61% were in stages I and II of the Hoehn and Yahr stage. The 

correlation analyses showed that balance skills are significantly correlated with the ability to switch 

attention between two tasks and visuospatial function. The function mobility showed a significant 

correlation with cognitive tests. Data suggest the importance of the aspects of switch attention and 

mental flexibility in gait, evidencing the greater difficulty for double tasks.
36

 
 

 
 

15. A cross sectional study was conducted to examine the relationship between Timed Up and Go 

performance, verbal executive function performance, and quality of- life measures in Parkinson’s 

disease. Study design was completed from data drawn from the sixteen movement disorder centers 

from across the United States. Total there were 2985 patients, out of which 1021 patients were 

excluded because of a lack of crucial information, such as age, diagnosis, disease duration, Timed 

up and go test scores, Parkinson’s disease questionnaire-39 scores, or Executive function test 

scores. Patients who had deep brain surgery and those patients who were unable to complete the 

Timed up and go test without assistance were also excluded from the study. These exclusions 

resulted in a total of 1964 patients. Timed up and go performance and verbal Executive function 

performance were significantly associated with, and predictors of, Quality of life measures, having 

the greatest association and predictability with the mobility domain of the Quality of life measures. 

Study concluded that the Timed up and go test and verbal Executive functions tests have Quality of 

life correlates, making the combined evaluation of mobility, cognitive, and Quality of life decline a 

potential examination tool to evaluate the sequelae of Parkinson’s disease.
37

 
 

 
 

16. A cross sectional study was conducted with the objectives to compare the integrity of fiber 

tracts connecting prefrontal and sensorimotor cortical regions via the corpus callosum in people 



with two types of Parkinsonism and an age-matched control group and to relate integrity of these 

callosal fibers with clinical and objective measures of mobility and cognition. In this study they 

recruited 10 patients with frontal gait disorders, 10 patients with Idiopathic Parkinson’s disease and 

10 age-matched healthy control participants. Participants underwent cognitive and mobility testing 

as well as diffusion weighted magnetic resonance imaging to quantify white matter micro structural 

integrity of interhemispheric fiber tracts. People with frontal gait disorders displayed poorer 

cognitive  performance  and  a  slower,  wider-based gait  compared  to  subjects  with  Parkinson’s 

disease and age-matched control subjects. Despite a widespread network of reduced white matter 

integrity in people with frontal gait disorders, gait and cognitive deficits were solely related to 

interhemispheric circuitry employing the genu of the corpus callosum. Current results highlighted 

the  importance  of  prefrontal  interhemispheric  communication  for  lower  extremity  control  in 

neurological patients with cognitive dysfunction.
38

 
 

 
 

17. A study was conducted to investigate which specific executive functions are associated with 

functional mobility in  mildly affected Parkinson’s disease patients.  Large  cohorts of 232 non 

demented patients with Parkinson’s disease were included in the study. Functional mobility (Timed 

up and Go Test, TUG), Postural instability and gait disorders score, (spatial) working memory, set 

shifting, response inhibition and response generation were assessed. Both performances on the 

Timed up and go and Postural instability and gait disorders score were weakly associated with 

working memory and response generation (semantic and phonemic fluency). Timed up and go also 

correlated with semantic fluency when corrected for disease severity and age. The results from this 

study revealed that in non-demented Parkinson’s disease patients with minor gait deficits, response 

generation and working memory are the executive functions that are weakly associated with 

functional mobility. This study recommended that, with regard to clinical practice, to fully interpret 

gait and postural stability of Parkinson’s disease patients in everyday situations, the role of 

impairments in working memory and response generation, even when mild, should be taken into 

account.
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18. The influence of demographic variables on the Trail Making Test (TMT) performance in older 

individuals and empirical findings on clinical validity in pre dementia states, such as Parkinson’s 

disease  mild  cognitive  impairment  (PD-MCI),  are  limited.  A  study  was  conducted  with  the 

principal aim to add normative data for the Czech population of older adults and explore the 

clinimetric properties between Parkinson’s disease- Mild cognitive impairment and Parkinson’s 



disease patients with normal cognition (PD-NC). The study included 125 PD patients classified as 
 

77 Parkinson’s disease- Mild cognitive impairment and 48 Parkinson’s disease patients with normal 

cognition and 528 older individuals (60–74 years, further subdivided for normative tables into 60– 

64, 65–69 and 70–74 age groups) and very old individuals (aged 75–96, further subdivided into 75– 
 

79, 80–84, 85–96) cognitively intact Czech adults. Mostly age, to a lesser extent education but not 

gender, was associated with most Trail making test basic and derived indices (TMT-B – A). 

However, the ratio of Trail making test-B/Trail making test-A was independent of both age and 

education. Study provided corresponding T-scores that minimize the effect of demographic 

variables. The results showed a high discriminative validity of Trail making test basic and derived 

indices for the differentiation of Parkinson’s disease- Mild cognitive impairment from Parkinson’s 

disease patients with normal cognition (all p < .05). The classification accuracy for the 

differentiation of Parkinson’s disease- Mild cognitive impairment from controls was optimal for the 

Trail making test-B only (80% area under the curve) based on norm adjusted scores. The 

classification accuracy of the Trail making test for Parkinson’s disease- Mild cognitive impairment 

vs. Parkinson’s disease patients with normal cognition was suboptimal. Study concluded that the 

cut-offs and normative standards are useful in clinical practice for those working with Parkinson’s 

disease patients and very old adults.
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19. A study was conducted to examine the relationship between cognitive inflexibility, an executive 

dysfunction  consistently found  in  Parkinson’s  disease  and  motor deficiencies in  patients  with 

Parkinson’s disease using derived scores, from a common executive function test named trail 

making  test  (TMT).  Fifty patients  with  Parkinson’s  disease  and  50  demographically matched 

controls underwent neuropsychological examination which included Trail making test, part A and 

part B. Performance on each task was assessed and the following derived scores Trail making test 

B/A, Trail making test B-A/A, and Trail making test B-A were calculated and compared. Mann- 

Whitney tests revealed significant group differences for the mean Trail making test A (P = 0.006) 

and Trail making test B (P = 0.000), which were both higher in the Parkinson’s disease group, 

relative  to  controls.  In  addition,  significant  differences were  found  for  one  Trail  making test 

product score (TMT B-A). The results presented a significantly lower performance of patients with 

Parkinson’s  disease  compared  to  controls,  indicating  the  presence  of  a  mental  flexibility 

impairment which is dissociable and independent from the motor dysfunction.
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20.  Age-related  declines  in  intellectual  functioning  have  been  linked  to  slower  processing  of 



information. However, any slowness with advancing age could simply reflect slower movement 

rather than impaired cognition. To assess any age-related decline in cognitive speed, they used an 

accuracy-based task that does not require a speeded motor response and that measures the time 

required to acquire information (inspection time). To identify possible biological mechanisms of 

cognitive slowing, this task was also applied to patients with Parkinson's disease, a basal ganglia 

disorder that reportedly causes bradyphrenia (slower thought processes). In one experiment, 16 

young (mean age 22.4 years) and 16 older adults (mean age 71.6 years) matched for intelligence 

and education completed an inspection time task. The task required judgments as to order of onset 

of two lights, where the interval between onsets ranged from 20-250 msec. A second experiment 

compared 16 patients diagnosed with idiopathic Parkinson's disease and 16 age-matched controls 

upon the same task. Older adults demonstrated significant cognitive slowing compared to younger 

adults. Medicated non demented Parkinsonian patients were not impaired on this task compared to 

age-matched   controls.   This   study   concluded   that   Clinical   and   empirical   impressions   of 

bradyphrenia  in  Parkinson's  disease  may  instead  reflect  advancing  age  or  slower  movement, 

because the effects of age may be greater in some cases than the effects of basal ganglia disease 

once motor dysfunction has been allowed for.
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7.3 AIM AND OBJECTIVE OF THE STUDY: 
 

To correlate the Visuo-spatial skills, Executive function and psychomotor speed functions on 

overall functional mobility and fall risk in patients with early Parkinson’s disease. 



8.        MATERIALS AND METHODS: 
 

 

8.1 SOURCE OF DATA: 

 
    Study subjects: 

 
Inclusion Criteria: 

 
  Patients with Parkinson’s disease who are diagnosed by qualified medical 

practitioner. 

  Patients with Parkinson’s disease at stage 1 and 2 according to Hoehn and 
 

Yahr scale. 
 

  Both genders will be included. 
 

  Patients who are able to read and write. 
 

  Patients who are willing to participate and give consent. 
 

  On phase patients. 

Exclusion Criteria: 

  Patients who are diagnosed with Dementia and Alzheimer’s disease. 
 

  Patients with Parkinson’s disease at stage 3, 4 and 5 according to Hoehn and 
 

Yahr scale. 
 

  Patients diagnosed with Parkinson plus syndromes. 
 

  Patients who display inability to communicate. (Verbal/ Nonverbal/ both) 
 

  Patients suffering from any musculoskeletal conditions which may limit their 

independent mobility for last 3months. 

  Patients with history of/ co-existing chronic neurological conditions. 
 

  Patients with visual deficits. 
 

  Patients who are diagnosed with Diabetic Neuropathy. 
 

 

    Study area: Hubli-Dharwad 
 

    Study period: 1 Year 



 
 

8.2 METHODS  OF COLLECTION OF DATA: 
 

    Study design: Cross sectional study with a correlational design 
 

 Sample: A sample of 51 subjects who are diagnosed to have Parkinson’s disease will be 

selected. 

 

The sample size is calculated by using the formula: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Where C = 0.5 ×log              1+r 
 

1-r 
 
 
 
 

Here   r = 0.4500 
 

Zα = 1.96 at 5% α – error 
 

Zβ = 1.682 at 5% β - error 
 

 Sampling  procedure: Patients diagnosed with Parkinson’s disease  will be evaluated 

using the Hoehn and Yahr scale and stage 1 and 2 (early stage) shall be recruited for the 

study as per the inclusion and exclusion criteria. The sampling procedure is proposed to 

be carried out in the following ways. Patients diagnosed as Parkinson’s disease by 

qualified medical practitioner and referred to Neurophysiotherapy OPD will be 

considered for inclusion into the study. Further, contact information of previously 

diagnosed patients will be taken through the Medical Record Department and patients 

will be contacted directly through a phone call and will be requested to visit 

Neurophysiotherapy Outpatient department in S.D.M Hospital Dharwad for a review 

and evaluation as per the proposed study. Patients who cannot come to the Outpatient 

department but are willing to participate will be screened for inclusion and exclusion 

criteria and evaluated in their home settings by the researcher personally visiting such 

patients. The Parkinson’s patients, who volunteer, will be explained the need for such 

study and upon their signed consent to participate will be taken through the study 



procedure. 
 

     Study instrument: 
 

1.   Demographic data sheet. 
 

2.   Hoehn and Yahr scale. 
 

3.   Digit symbol substitution test sheet. 
 

4.   Trail making test sheet. 
 

5.   Stop watch. 
 

6.   Stationary. 
 

7.   Chair with arm rest. 
 

8.   Plastic cup (
3
/4 full with water). 

 

 

 Data  collection:   Study will be conducted to find out the Impact of Visuo-spatial skills, 

Executive function and psychomotor speed on overall functional mobility and fall risk in 

patients with Parkinson’s disease. The ethical clearance will be obtained from 

institutional  ethical  committee,  SDM  College  of  Medical  Sciences  and  Hospital 

Dharwad. The subjects will be included into the study as per the inclusion and exclusion 

criteria. Included subjects will be screened for the disease stage according to Hoehn and 

Yahr scale. Each individual will be explained in detail the study procedure and a written 

informed consent will be obtained. The demographic details of each subject will be 

noted and they will be evaluated for visuospatial skills and executive functions by using 

Trail making test, Psychomotor speed by using Digit symbol substitution test and 

Functional mobility and risk of fall by using Timed up and go test. The therapist will 

give the requisite instructions with respect to the evaluation tools used in the course of 

the current study. 

Hoehn and Yahr scale:
33

 

 
The Hoehn and Yahr staging scale will be used to stage the patient according to their symptoms and 

Functional disability. It was originally published in 1967 in the journal Neurology by Margaret 

Hoehn and Melvin Yahr. It is designed to be a simple descriptive staging scale that provided a 

general  estimate  of  clinical  function  in  Parkinson’s  disease,  combining  functional  deficits 

(disability) and objective signs (impairment). The scale is based on the two- fold concept that the 

severity   of   overall   Parkinsonian   dysfunction   relates   to   bilateral   motor   involvement   and 

compromised balance/gait. Increasing Parkinsonian motor impairment therefore can be charted 

from Unilateral involvement only, usually with minimal or no functional disability (Stage 1) to 



Bilateral or midline involvement without impairment of balance (Stage 2), to Bilateral disease: mild 

to moderate disability with impaired postural reflexes; physically independent (Stage 3), Severely 

disabling disease; still able to walk or stand unassisted (Stage 4), and being wheelchair- or bed- 

bound (Stage 5). 

Digit Symbol Substitution Test:
26-29

 
 

Digit symbol substitution test was initially developed as an experimental tool over a century ago by 

researcher seeking to understand human associative learning. It is a component of the Wechsler 

Adult intelligence scale (Wechsler 1958). It requires response speed, sustained attention, visual 

spatial skills and set shifting. This test can identify some early cognitive impairment in Parkinson's 

disease that might be missed by the mini-mental state examination. Digit symbol substitution test 

typically is administered as a paper and pencil task. A subject is given a digit- symbol code in 

which each of nine digits is paired with a different symbol. Easy-to-draw symbol such as ‘0’, ‘U’ 

and ‘=’. On the same page, a series of digits selected from those in the code is presented in an 

irregular order. Ask the subject to fill first three sample boxes, and then ask to fill all the boxes up 

to a line (Point to a line separating the samples from the test paper). If the sample boxes are 

completed, go on to a Timed test. If unable to complete the sample box then score 0 for number 

completed as well as number incorrectly coded. Subject will be asked to fill the empty boxes which 

are in four rows in order and suggest them not to skip any box and complete it as fast as possible 

within 90 seconds of test period. Each number correctly coded will be rewarded as 1 point. 

Additional Scoring Notes: 

• “A” is not acceptable for “^” sign (symbol for number 7). 
 

• “U” with a tail is acceptable for the “U” symbol (symbol for number 5). 
 

• A flat-bottomed “U” is also acceptable for the round-bottomed “U” (symbol for number 5). 
 

Digit symbol substitution test has a total score of 100. Higher score indicates good psychomotor 

speed. 

Trail Making Test: 
30,31

 
 

TMT is used to assess visuospatial skills and executive functioning. Trail making test has 2 parts. 

Both parts test consist of 25 circles distributed over a sheet of paper. In Part A, the circles are 

numbered 1 – 25, and the patient should draw lines to connect the numbers in ascending order. In 

Part B, the circles include both numbers (1 – 13) and letters (A – L); as in Part A, the patient draws 

lines to connect the circles in an ascending pattern, but with the added task of alternating between 

the numbers and letters (i.e., 1-A-2-B-3-C, etc.). The patient should be instructed to connect the 

circles as quickly as possible, without lifting the pen or pencil from the paper. Time the patient as 

he or she connects the "trail." If the patient makes an error, point it out immediately and allow the 



patient to correct it. Errors affect the patient's score only in that the correction of errors is included 

in the completion time for the task. It is unnecessary to continue the test if the patient has not 

completed both parts after five minutes have elapsed. 

Timed up and go test:
23-25

 

 
The Timed Up & Go (TUG) test is a physical performance measure in which the ability to rise up 

from a seated chair position, walk 3m, turn, walk back, and sit down is timed. This measure is 

useful in an outpatient setting, because it requires only a few minutes, is easy to administer, and 

requires little equipment. Importantly, the Timed up and go test is highly correlated with functional 

mobility, gait speed, and falls in older adults. Specific to Parkinson’s disease, longer Timed up and 

go test times are associated with decreased mobility and may more accurately predict falls than the 

pull test of the Unified Parkinson disability rating scale. The Timed up and go test is also 

demonstrated to have high test retest reliability and inter rater reliability in Parkinson’s disease 

populations. The test also provides a predictive measure of fall risk and may be utilized as single 

task, motor task and cognitive dual-task performance and therefore is utilized in the current study. 

Time taken to complete the test is strongly correlated to the level of functional mobility. Older 

adults who are able to complete the task in less than 20 seconds have been shown to be independent 

in transfer tasks involved in activities of daily living, have high scores on the Berg Balance Scale, 

and walk at gait speeds that should be sufficient for community mobility. In contrast, older adults 

requiring 30 seconds or longer to complete the task tend to be more dependent in activities of daily 

living, require assistive devices for ambulation, and score lower on the Berg Balance scale. 

 

 Study analysis:  The data collected will be analyzed using Chi- Square test, Karl Pearson 

correlation / Spearman’s correlation and if required Differential analysis will be done 

using t-test and one way ANOVA 

 

8.3 Does the study  require any investigations  or interventions to be conducted  on patients  or other 

humans  or animals?  (If so, please describe briefly) 

 

The study requires non-invasive investigations like administration of assessment tools for 

visuospatial  skills,  executive  function,  psychomotor  speed  and  functional  and  risk  of  fall 

assessment tools on the study subjects. 

 

8.4 Has ethical clearance been obtained  from ethical committee of your institution in case of 8.3? 
 
Ethical clearance will be obtained from the ethical committee of our institution to carry out the 

investigations on patients necessary for the study. 
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CONSENT FORM 
 

Sl. No. of the study subject:    

 

 
 

O.P/ I.P No.:   

TITLE: Impact of Visuo-spatial skills, Executive function and psychomotor speed on fall risk and 

overall functional mobility in patients with Parkinson’s disease. 
 

 

Name of the Principal Investigator: 
 

I Ms. / Mr. 

Telephone No:    
 

, willfully extend consent to be included as a subject in the 
 

above mentioned study. All the essential information regarding this study has been explained 

to me in my own language by the Physiotherapist and a copy of information sheet has been 

given to me. I am given to understand that my Demographic details will be noted and I will 

be evaluated on Digit symbol substitution test, Trail making test and Timed up and go test. I 

am given to understand that my participation in the study is purely voluntary and I am free to 

withdraw from the study anytime without having to reason or explain. I have been assured 

that the data or information hereby provided shall be kept confidential and may be used only 

for scientific purposes/ research publications. I am informed and convinced that my medical 

and legal rights shall be preserved.  I hereby voluntarily give my informed consent  and 

express my willingness to participate in the above stated study. 
 

 
 

Date:    

(Signature/ Left thumb impression)                                                   Place:     

Name of the Participant:    

Son/ Daughter/ Spouse Name:     

Complete Postal address:    

This is to certify that the above consent has been obtained in my presence. 
 

 
 

Date:                              _ 

(Signature of the investigator)                                                            Place:    

1.   Witness-1                                                                   2. Witness-2 
 

Signature: 

Name: 

Address: 

 

Signature: 

Name: 

Address: 



 

 
 

Dear volunteers, 

INFORMATION SHEET 

 

We welcome you and thank you for  your keen interest in participation in this research 

project. Before you participate in this study it is important for you to understand why this 

research is being carried out. This form will provide you all the relevant details of the 

research. It will explain nature, details, benefits, discomforts, precautions and information 

about how this project will be carried out. It is important that you read and understand the 

content of the form carefully. This form may contain scientific terms and hence, if you have 

any doubt or if you need/want more information, you are free to ask the study personnel or 

contact person mentioned below before you give your consent and also at any time during the 

entire course of the project. 

1.   Project title: Impact of Visuo-spatial skills, Executive function and Psychomotor speed on 

fall risk and overall functional mobility in patients with Parkinson’s disease. 

 
 

2.   Department and Institute: S.D.M College of Physiotherapy, Sattur- Dharwad. 
 

 
 

3.   Name of the investigator: Swati Rajendra. Kulkarni 
 

 
 

4.   What is the purpose of the study/project? 
 

To evaluate the impact of Visuo-spatial skills, Executive function and psychomotor 

speed on overall functional mobility and fall risk in patients with early Parkinson’s 

disease. 

 
 

5.   What is the selection procedure of participation? 
 

All the patients diagnosed to have Parkinson’s disease who have given consent to 

participate will be included in the study based on the inclusion and exclusion criteria 

and further study procedure shall be carried out. 

 
 

Inclusion criteria: 
 

  Patients with Parkinson’s disease who are diagnosed by qualified 

medical practitioner. 

  Patients with Parkinson’s disease at stage 1 and 2 according to Hoehn 

and Yahr scale. 



  Both genders will be included. 
 

  Patients who are able to read and write. 
 

  Patients who are willing to participate and give consent. 
 

  On phase patients. 
 

 

Exclusion criteria: 
 

  Patients who are diagnosed with Dementia and Alzheimer’s disease. 
 

  Patients with Parkinson’s disease at stage 3,4 and 5 according to 
 

Hoehn and Yahr scale. 
 

  Patients diagnosed with Parkinson plus syndromes. 
 

  Patients who display inability to communicate. (Verbal/ Nonverbal/ 
 

both) 
 

  Patients suffering from any musculoskeletal conditions which may 

limit their independent mobility for last 3months. 

  Patients with history of/ co-existing chronic neurological conditions. 
 

   Patients with visual deficits. 
 

  Patients who are diagnosed with Diabetic Neuropathy. 
 

 
 

6.   How will it be carried out? 
 

The demographic details of each subject shall be noted in the demographic sheet and 

upon completing Digit symbol substitution test, Trail making test, and Timed up and 

go test shall be administered. You are requested to perform the activities as per the 

therapist’s instruction. 

Patient  education: Reasons for the study will be explained to patient or subject prior 

to interview, and before signing the written consent. 

 
 

7.   What are the responsibilities of participants? 
 

Participants must agree to adhere to the Principal investigator’s instructions and co 

operate fully with those conducting the study and inform principal investigator in case 

of any untoward experience. 

 
 

8.   What are the expected risks for the participants? 



There is mild risk of fall, while performing Timed up and go test. The necessary 

precautions will be taken by the researcher to prevent any such untoward events while 

performing the test. 

 
 

9.   Whether my participation in this study be kept confidential? 
 

Yes. Participant’s privacy and confidentiality will be maintained during and after the 

completion of the study. 

 
 

10.  Can I withdraw from the study at any time during the study period? 
 

Yes. Participants can opt out of the study at any time during the course of the study. 
 

 
 

11.  If there is any new findings/information, would I be informed? 
 

Yes. Participants will be informed about new findings/information of the study. 
 

 
 

12.  Permission for publication? 
 

Results  obtained  after  study  may  be  published  for  scientific  purpose.  However 

identity is not disclosed even after the study or during the publication. 

 
 

For any related queries, you are free to contact, 
 

Name of contact person with official address and phone number 
 

1.   Ms. Swati Rajendra. Kulkarni 

S.D.M College of Physiotherapy, 

Sattur-Dharwad-580009 

Mobile number: 7483150851 
 

Email id:  swatikulkarni550@gmail.com 
 

2.   Dr. Sudhir Bhatbolan 
 

Associate Professor 
 

S.D.M college of Physiotherapy 
 

Sattur-Dharwad-580009 
 

Mobile number: 988647575 
 

Email id:  sudhirbhatbolan@gmail.com 
 

 
 

Place:     

Date: 

Signature of the Investigator: 
 

Signature of the subject:    

mailto:swatikulkarni550@gmail.com
mailto:sudhirbhatbolan@gmail.com
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ಅಧÍಯನದĹ §   ವĿ ವವರ ಕÎಮ 

ಸ  ‘   Í: 
 

ಸ  ¯  ‡   ಧ£  ಯ ļ  Ľ••  : ¤  Ĕ•ನÕŖ ª      Ė ಳ ĔÎ©  ತÌಕ ಚಲ£   ²    İ  ಳ…ವ 

ಪÎವ  Ħ / ಅ¤  ಯದ ĳ  ¬   Ļ  čಕ •   ಲÍ, •  ಯ•Ī®  •ಹಕ ±  ಮಥÍ• ಮ  

ಮ£       Ĕ •   ಲ£   ತಹ ಅ£    •      ಳ ಪĸž   ಮ. 

ಪÎ¢  ನ ಸ  ¯  ‡   ಧಕರ 

²  ಸರ  : 
 

£    ļÎ  /ļÎ  ಮĦ                                                                ಸÒ  ¤  Î  ರž   ĵ  ದ ಈ ĳ  ¬   Ħĺľದ 
 

/ ನಮ  Ĩľದ  ಸ  ¯  ‡   ಧ£  ತÌಕ  ಅಧÍಯನದĹ  §   ವĿಸ   ಒīÈ’   ಯನ  Ç  

Ī   Ħ¡    £  .  ĳ  ಲ´    ಅಧÍಯನದ  Ļವರ ಳ Ç  ನನÇ  ಸÒ  ತ  §  °  ಯĹ/  Ĺĕತ   ಪದĹ  

Ħĺಪģಸ¬  Ė¡    ಮ   ¨  ĿĦ ಪತÎದ ಪÎĦಯ Ç ನನ’    Ī   ¬  Ė¡  . ಈ ಅಧÍಯನದ 

 ĸŸ  Ė   ನನÇ ®    ಯĔಕ Ļವರ ಳ Ç ನಮ  Ĩľ, ģĝō   ľ  ಬş   ಸİÕâಟ  Í Ŗ   š   Ť¾,   š   Čş   

ĳ  Ĕ  Ņ   š   Ť¾,   š     ś   ಅŗ   ಅ  ŏ  ’         š   Ť¾   ಈ 

¨  ಪನ ಳ Ç ಉಪŴ  Ėľ•        ನನÇ Ç ಪĸļ  Ĺಸ¬   ವƒ    ದ   ನನ’    

Ħĺಪģಸ¬  Ė¡  . ನನÇ 
 

¤  ¬    ಳ…ÑĻ•   ಸÒ ¤  Î  ĸತ®  Ė  ©  ವƒ ¡     ಸಮಯದ¬  ದ  ©  ವƒ ¡     

•  ರ  ಳನ  Ç Ī   ¡  Ķ   ಅಧÍಯನĨ  ದ £    ĿನÇœ   ವ  ಅವ•   ವನ  Ç  

²      Ĩ¡    £     ದ   ನನ’    Ħĺಪģಸ¬  Ė¡  . ನĪÇ  ದ Ī   ಲÈಟ¾    ¨  ĿĦ ಳ   

’   ಪÍŸ  ಯ   ಬ’      ನನ’      ಭರವ±     Ī   ¬  Ė¡     ಮ    ಈ    ಲಕ   ಪœ  ದ 

¨  ĿĦ/ಫĹŸ      ಳ  •    ವಲ  ®    Đ  Īಕ  ಉ¡       ಮ    ಪÎಕಟž    ĺ’   Ė  

ಬಳಸ¬   ವƒ     ದ   ಸಮÌĦ Ÿ    ®  . ನನÇ  ®    ದÍĔ  ಯ ಆª    •   ಮ  

•  ನ    ಹಕ  ´ ಳನ  Ç   ರŀಸ¬   ವƒ     ಬ  ದನ  Ç ನನ’      Ħĺľ   

ಮನವĸ•     ¨   ¬  Ė¡  .   ಈ    ಲಕ   ĳ  ಲ´      ಅಧÍಯನದĹ   

/ಸ  ¯  ‡   ಧ£  ಯĹ 

§   ವĿಸ  £     ಪ† •®  Ė 

ಒīÈ Ÿ    £  . 
 

--------------------------- 

(ಸĿ /   ²  ¦  Êರಳ   ತ   ) 



¤  ¬    ಳ…Ñವವರ 

²  ಸರ   : ಮ  / 

ಮ ಳ… / 

ಸ  ’   Ħ : 

ಅ  •    Ļ  ಸ : 

 ರ®  ĥ 

ಸ  ‘   Í : 
 

ನನÇ ಉಪľĦಯĹ ĳ  Ĺನ ಒīÈ’   ಯನ  Ç ಪœ   Ĩ¡     ದ    

ದ  Ĥ  ಕĸ Ÿ    £  . 
 

ಪÎ¢  ನ 

ಸ  ¯  ‡   ಧಕರ ಸĿ 

Ĩ£    ಕ : 

ಸಳ
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±  ŀ -೧:                                                                                ±  ŀ -೨: 
 

ಸĿ                                                                                        ಸĿ 
 

²  ಸರ                                                                                      

²  ಸರ   Ļ  ಸ                                                                                   

Ļ  ಸ 



 

 
ಆĦŮಯ 
§  Ė  ¡  ರª     , 

ಅಧÍಯನದ  ¨  ĿĦ 

 

£  ವƒ  ĪಮÌ Ç ಈ ಸĲ  ď  ಯĹ ¤  ¬    ಳÑ  ±  Ò Ħ Ÿ    ®   ಮ  ĪಮÌ  ಆಸĔ’    

ಧನÍ®  ದ ಳ…. ಈ ಅಧÍಯನದĹ   Ī  ವƒ    ¤  ¬    ಳ…Ñವ   ūದ    ಈ    

ಸ  ¯  ‡   ಧ£       ಏ•     ನœ   Ħ¡        ಬ  ದನ  Ç ಅĸ ವƒ     ಖÍ. ಈ 

¨  ĿĦ ಪತÎವƒ  Īಮ’    ಸ  ¯  ‡   ಧ£  ’     ಬ  ĩತ  ¬     Ļವರ ಳ Ç ಒದĖಸ  ತ¡  .   

    ಅಧÍಯನದ   ¨  ದĸಯ Ç,   Ļವರ ಳ Ç,   ಪÎŴ  ಜನ ಳ Ç,   

ಅಸಮಥ•Ÿ  ಯನ  Ç, ಮ  £  Çಚ¹ĸ•   ಳನ  Ç    ಮ    ಈ    Ŵ  ಜ£  ಯನ  Ç ²    ’    

•    ’     ಳÑ¬   ವƒ    ಬ ¨  ĿĦಯ Ç Ļವĸ ತ¡  . Ī  ವƒ  ¨  ĿĦ  ಪತÎದ   

Ļಷಯವನ  Ç  ಚ¹ĸ•  ĵ  ದ ಓĨ ಅಥ•  ¨  ģ•    ಳ…Ñವƒ  ಬಹಳ  ಖÍ.  ಈ  

¨  ದĸ   ®    Đ  Īಕ  ಪದ ಳನ  Ç   ²      Ĩರಬಹ  ದ  .   ಈ   ĸŸ  Ė   Īಮ’     

©  ವƒ ¡     ಸ  ¡    ಹĻದĹ  ಅಥ®    Īಮ’     ²  ě¹ನ  ¨  ĿĦ  ¦    •  ದĹ,  ĪಮÌ  

ಸಮÌĦಯನ  Ç  ಮ   ಸಮಯವನ  Ç Ī   ವ  ūದ   Ŵ  ಜ£    ľಬÊ  Ĩ  ಅಥ®    

•  ಳ’     Ħĺಸ¬  ದ  ವÍĔಯ Ç  ಅಧÍಯನದ   ಪ† • Ļವರ ĺ’   Ė Ī  ವƒ  

 ಪĔ•ಸಬಹ   . 

 

೧. ಅಧÍಯನದ ļ  Ľ••  : ¤  Ĕ•ನÕŖ ª      Ė ಳ ĔÎ©  ತÌಕ ಚಲ£   ²    İ  ಳ…ವ 

ಪÎವ  Ħ / ಅ¤  ಯದ ĳ  ¬   Ļ  čಕ •   ಲÍ, •  ಯ•Ī®  •ಹಕ ±  ಮಥÍ• ಮ  

ಮ£       Ĕ •   ಲ£   ತಹ ಅ£    •      ಳ ಪĸž   ಮ 

 

 
 

೨.  ¬  ‘    ಮ  ಸ  ±  :  Ť. ģ.    ĬľŴ     ರī •  ¬    ಜ  , 

ಸತ   , ¢  ರ®   . 
 
 

೩. ಸ  ¯  ‡   ಧಕರ ²  ಸರ  : ±  ÒĦ ಆŝ. 

 ಲಕĥ•. 
 
 

೪. ಈ ಅಧÍಯನದ / Ŵ  ಜ£  ಯ ಉ¡     ®    ನ  ? ¤  Ĕ•ನÕŖ ª      Ė ಳ 

ĔÎ©  ತÌಕ ಚಲ£   ²    İ  ಳ…ವ ಪÎ Ħ / ಅ¤  ಯದ ĳ  ¬   Ļ  čಕ •   ಲÍ, 

•  ಯ•Ī®  •ಹಕ ±  ಮಥÍ• ಮ  ಮ£       Ĕ 

•   ಲ£   ತಹ ಅ£    •      ಳ ಪĸž   ಮವನ  Ç     Ŀģಯ  

•    ’       ģ ವ ಅಧÍಯನ. 
 
 

೫.  §   ವĿ Ļ•  ಯ  ಆĶ´  Ļ¢  ನ  ©  ವƒ ?  (  ±    ಪ•œ    ಮ   ಪÎŸ  Í  Ĕ ವ  



¨  ನದ    ಳನ  Ç ಒಳ’          Ÿ   ) 

ಸÒ ¤  Î  ĸತ   ಒīÈ’      ²     ±    ಪ•œ     ¨  ನದ   ವನ  Ç   ಆಧĸľ   ¤  Ĕ•ನÕ   Ŗ    

ª      Ė ಳನ  Ç   ಈ ಅಧÍಯನದĹ ಆ •           Ĩನ •  ಯ• 
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¨  ನದ    ಳ…: 
 

-.  ĸತ ತĎ ®    ದÍĸ  ದ ಪĸ  ŀľ ದ  ģ  ಕĸಸ¬  ದ ¤  Ĕ•ನÕŖ 

ª      Ė ಳ…. 
 

-. ²    Í  Ŗ ಅ  ŏ ©  ťÎ ¨  ಪನದ ೧ ಮ  ೨£      ತದ ¤  Ĕ•ನÕŖ 

ª      Ė ಳ…. 
 

-. Ĺ    

§    ಧĻ ವƒ Ĩಲ. 
 

-. ಓ  ಬರಹ ಬಲ (±  čರ  ) 

ವÍĔ ಳ…. 



-. ಅಧÍಯನದĹ ¤  ¬    ಳÑ  ಸಮÌĦľ ವ 

ª      Ė ಳ…. 
 

-.   ¤  Ĕ•ನÕŖ   ª       ದ   ಔಷĨಯ   ಪĸž   ಮದ   ಅವĩಯĹ   (on   phase)   ಪĸ  ŀಸಲÈ    

ಬಹ  ¡  ದ 
 

ª      Ė

 ಳ…. 
 

ಪÎŸ  Í  Ĕ ವ 

¨  ನದ    ಳ…: 
 

-. ಮª  Ļನ ‘   ĵ¬   (Alzheimer's )  ರ  ವ 

ª      Ė ಳ…. 
 

-. ²    Í  Ŗ ಅ  ŏ ©  ťÎ ¨  ಪನದ ೩, ೪ ಮ  ೫ £      ತದĹ ವ 

ª      Ė ಳ…. 
 

-. ¤  Ĕ•ನÕŖ ತರಹದ ¦    ª   ª        ಲč  ĺ ವ 

ª      Ė ಳ…. 
 

-.  ವĿಸ  ಅ ಕª  ದ ª      Ė ಳ…. (¨  ĕಕ/ 

ಅ¨  ĕಕ/  ರ    ) 
 

-.  ೩  Ħ   ĺ  ದ  ಅ±  Òವಲ  ıತ  ಚಲ£  ಯ  ĳ  ¬    ಪĸž   ಮ  İ   ವ  ©  ವƒ ¡      

     ª       Ĩ  ದ ಬಳಲ  Ħ ವ  ª      Ė ಳ…. 

-. ©  ವƒ ¡     ĸ  Ħಯ Ĩ  ಘ••  ಲದ ನರª       Ĩ  ದ 

ಬಳಲ  Ħ ವ ವÍĔ. 
 

-. ದ  Ľ¾  Ŀ  ನŸ    ರ   ತಹ 

ª      Ė ಳ…. 
 

-. Ĩ  ಘ••  ಲದ ಮ ĳ  ಹĨ  ದ ಸÈ • Đ  ನವನ  Ç   ಕ   •         ತಹ/   

ನರª          ²      Ĩ ವ 
 

ª      Ė

 ಳ…. 
 
 

೬. ಅಧÍಯನದ 

•  ಯ•Ļ¢  ನ? 
 

§   ವĿ ವವರ  ®    ಯĔಕ  ²    ಜನಸ  ‘   Í  Ļವರ ಳನ  Ç  ನಮ  Ĩľ  š   Čş  

ĳ  Ĕ  Ņ  š   Ť¾,  ģĝō ľ  ಬş     İÕâಟ  Í Ŗ    š   Ť¾    ಮ     š     ś    ಅŗ    ಅ  ŏ   

’          š   Ť¾    ಈ    ¨  ಪನ ಳ Ç ಉಪŴ  Ėľ•           ĪಮÌ Ç    

ಪĸļ  Ĺಸ¬   ವƒ . ಅಧÍಯನ•  ರರ Ī¡    • ನದ  Ÿ   ಪĸ  ď   

ಚಟ  ವġ•   ಳನ  Ç Īವ•Ŀ ವ  Ÿ   ĪಮÌĹ ಮನĻ. 

ª      Ėಯ ļč :  ದ •ನ ಮ  Ĺĕತ ಒīÈ’   ’    ಸĿ ¨   ವ ūದ   ಅಧÍಯನದ  

Ļವರ ಳ Ç 
 

ª      Ė’    ಅಥ®   §  Ė¡  ರĪ’    ಸĻ±  ರ®  Ė 



ĻವĸಸಲÈ ತ¡  . 
 
 

೭. ¤  ¬    ಳ…Ñವವರ ಜ®  ¦  ĸ ಳ… 

©  ವƒ ವƒ ? 
 

§   ವĿ ವವ   ಪÎ ಖ  ತĪ‘   ĩ•  ĸಯ   ಚ£   ĺ’      ಅನ    ®  Ė  

ನœ   •    ಳÑ¦       ಮ  ಅಧÍಯನ  ನœ  ಸ  ವವª      Ĩ’     ಪ† •®  Ė 

ಸ ಹಕĸಸ¦      ಮ    ©  ವƒ ¡      ಅಸಹಜ/  ಅĿತಕರ ಅನ  ಭವದ  ದಭ•ದĹ 

ಪÎ¢  ನ ತĪ‘   ĩ•  ĸ ĺ’    ¨  ĿĦ Ī   ¦    ಕ  . 

 

೮. §   ವĿ ವವĸ’    Īĸ  ŀತ ಅ¤  ಯ ಳ… 

©  ವƒ ವƒ ? 
 

š     ś ಅŗ ಅ  ŏ ’        š   ಸ ¾ನ   ದಭ•ದĹ ª      Ė  

İ  ಳ… ತಹ ಅಲÈಮಟ¾ದ ಅ¤  ಯ 
 

 ರಬಹ   . ಈ  Ļಷಯ®  Ė ಸ  ¯  ‡   ಧಕĸ  ದ ಅ ತÍ®  ದ ಮ  £  Çಚ¹ĸ•   

ಕÎಮ ಳನ  Ç •    ’     ಳÑ¬   ವƒ ದ  . 



೯. ಈ ಅಧÍಯನದĹ ನನÇ  ¤  ¬    ಳ…ÑĻ•   

’   ಪÍ®  ĖರĹ¡  Ķ  ? 
 

²  ದ  .  ¤  ¬    ಳ…Ñವವರ  ಮ   ¨  ĿĦಯ  ’   ಪÍŸ  ಯನ  Ç  ಅಧÍಯನದ  

ಸಮಯದĹ  ಮ    ತರವ†  
 

•   •    ಳÑ¬

   ವƒ ದ  . 
 

 
 

೧೦. ಅಧÍಯನದ ಅವĩಯĹ ©  ವ ಸಮಯದ¬  ದ  ಅಧÍಯನĨ  ದ £    

Ŀ  Ÿ  ’   ದ  •    ಳÑಬ ¡    ? 
 

²  ದ  . §   ವĿ ವವರ   ಅಧÍಯನದ ©  ವ ಸಮಯದ¬  ದ  

ಅಧÍಯನĨ  ದ ²    ರ ĺಯಬಹ  ದ  . 
 

 
 

೧೧. ©  ವƒ ¡     ²    ಸ ಸ  ¯  ‡   ಧ£   ಳ…/ ¨  ĿĦ  ದª  , ನನ’    

Ħĺಸ¬   ವƒ ¡    ? 
 

²  ದ  . §   ವĿ ವವĸ’    ²    ಸ ಸ  ¯  ‡   ಧ£   ಳ…/ ಅಧÍಯನದ ¨  ĿĦಯ 

ಬ’    Ħĺಸ¬   ವƒ . 
 

 
 

೧೨. ಪÎಕಟž   ’   Ė 

ಅನ  ಮĦ? 
 

ಅಧÍಯನದ  ತರ ಪœ  ದ ಫĹŸ      ಳನ  Ç ®    Đ  Īಕ ಉ¡     •  ´Ė 

ಪÎಕġಸಬ ದ  . ಆದª   ಅಧÍಯನದ  ತರ  ಅಥ®     ಪÎಕಟž   ಯ    ಸಮಯದĹ 

  ತ ನ  Ç ಬĿ   ಪģಸ¬   ವƒ Ĩಲ. ಈ ಅಧÍಯನ•  ´  ಬ  ĩತ ©  ವƒ ¡     ಪÎ¯  Ç ĺದĹ, 

Ī  ವƒ  ಅಧÍಯನ•  ರರ Ç  ಪĔ•ಸ   ಕª  Ė Ħ  ĸ. 

 
ಅĩಕ  ತ Ļ  ಸ ಮ  į  Ŗ ಸ  ‘   ÍŴ  Ĩ’     ಪಕ• 

ವÍĔಯ ²  ಸರ   
 

೧. ±  ÒĦ ಆŝ.  ಲಕĥ• 
 

 Ť. ģ.    •  ¬    Ŋ ಆŘ ĬľŴ     ರī, 
 

ಸತ  ರ, ¢  ರ®   - 

580009 ū¦    ş ಸ  ‘   Í : 

7483150851 

 ĳ  ş ಐģ :  swatikulkarni550@gmail.com 
 

೨. œ  .  ĩ  ŝ ಭō 

¦      ಲŖ ಸಹ 

¤  Î¢  Íಪಕರ   
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 Ť. ģ.    •  ¬    Ŋ ಆŘ ĬľŴ     ರī, 
 

ಸತ  ŝ, ¢  ರ®   -

580009 ū¦    ş ಸ  ‘   Í 

:9886475757 

 ĳ  ş ಐģ: sudhirbhatbolan@gmail.com 
 

ಸಳ:                                                                        ¯  ‡   ಧಕರ 

ಸĿ : 
 

Ĩ£    ಕ :                                                                 §  Ė  ¡  ರರ 

ಸĿ : 
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DEMOGRAPHIC DATA SHEET: 
 

 
 

1) NAME: 
 

2) AGE: 
 

3) GENDER: 
 

4) HEIGHT: 
 

5) WEIGHT: 
 

6) BMI: 
 

7) ADDRESS: 
 

8) OCCUPATION: 
 

9) TIME SINCE DIAGNOSIS: 
 

10) HOEHN AND YAHR STAGE: 
 

11) 
 

 

DSST SCORE TMT SCORES TIMED UP AND GO TEST SCORES 

 TMT A TMT B Single task Cognitive task Motor dual task 

      

 
 

12) ACCESS TO REHABILITATION SERVICES:  YES          NO 
 

13) ARE YOU CURRENTLY UNDERGOING PHYSIOTHERAPY TREATMENT? 



 
 

 
 

 



 
 

 
 

 



 
 

 
 

 



 
 

 
 

 



 
 

 
 

 



 
 

 
 

 



 
 

 
 

 


