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ABSTRACT 

 

BACKROUND: Parkinson disease is a very common neurodegenerative disease that affects 

more than 2 percent of the population older than 65 years of age. Many persons with 

Parkinson disease report impaired balance and falls.Patients with Parkinson disease are 

frequently referred for physical therapy to improve balance control and reduce the risk of 

falling. The majority of individuals with Parkinson disease will develop problems with 

postural instability and falls. Traditionally people with Parkinson‟s disease were advised to 

avoid performing dual task while walking AIM: Since  both single task and dual task 

condition have been used for Parkinson‟s patient, the purpose of this study is to find out an 

effective task training to improve balance in Parkinson‟s patients METHODOLOGY: An 

experimental study was conducted on 20 clinically diagnosed idiopathic (stage 3 according to  

Hoehn&Yahr score)Parkinson‟s patient with age of 50-80 years  who did not experience 

motor response fluctuations  with mini mental state examination score greater than 24 were 

included in the study.Patients with uncontrolled Diabetes mellitus, with diagnosed visual and 

auditory impairment, with diagnosed visual and auditory impairment, unstable cardio-

respiratory condition were excluded from the study. PROCEDURE:Written consent 

regarding their voluntary participation in the study was taken. Mini mental state examination 

and Berg balance scale was taken pre training for each patient.Then the patients were 

randomly divided into two groups. Age matched samples were taken in both the groups 

Group A were asked to perform single task activities and conventional PT treatment, while 

Group B performed dual task activities and conventional PT treatment.RESULTS: The mean 

difference of group A = 6 ±1.155 and that of group B = 4.3 ± 0.8233 with „t‟ value = 3.791 

Mean of Group A shows more significant values with p ≤ 0.001 as compared to  Group B, 

suggesting Single task training is more effective in balance training in Parkinson‟s  patients. 

CONCLUSION:The study result indicates that both the group showed beneficial effect on 

balance in patients with Parkinson„s disease but there was additional effect found in Group A 

trained on Single task training. Thus Single task training is an effective task training to 

improve balance in Parkinson‟s patients 
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INTRODUCTION 

 

Parkinson‟s disease (PD) is a chronic, progressive, neurologic disorder characterized 

pathologically by the degeneration of dopaminergic neurons in the substantianigra and the 

subsequent depletion of striatal dopamine. The disease is named for the English physician 

James Parkinson who first described it in An Essay on the Shaking Palsy in 1817. in his 

words, it is characterized by “involuntary trmendulous motion with lessened muscular 

power,in parts not in action when supported; with a propensity to bend the trunk forwaed and 

to pass from a walking to running pace, the sense and intellect being uninjured.”  Parkinsons 

Disease is a progressive neurological illness with a strong age associated risk.Hallmark 

clinical motor features instability.As no definitive diagnostic test exists for Parkinsons 

Disease, the presence of 2 clinical features, with at least 1 being tremor at rest or 

bradykinesia, is needed to confirm a diagnosis of Parkinsons Disease.  

Parkinson disease is a very common neurodegenerative disease that affects more than 2 

percent of the population older than 65 years of age. Average age of Parkinsons Disease is 

approximately 50 to 60 years. 

Strategies for enhancing balance among older adults with Parkinsons Disease are 

needed, because in the absence of regular physical activity, balance and muscle 

strength deteriorate in persons with Parkinsons Disease. Single task training involves 

practicing functional task requiring balance (eg standing, walking and transfers) in isolation. 

Difficulty performing two tasks at the same time is a frequent and debilitating 

problem in idiopathic Parkinson disease. Dual task interference in Parkinsons Disease affects 

both movement and cognition is accentuated when tasks are part of a long or complex 

sequence. Typically, patients complain of „„freezing‟‟ episodes when they are trying to walk 

at the same time as performing concurrent tasks such as talking, carrying a tray of drinks, or 

retrieving coins from their pocket. When their attention focuses on the second task, their 

footsteps become short and slow, the ground clearance reduces, and movement can cease 
 

Traditionally people with Parkinson‟s disease were advised to avoid performing dual 

task while walking. Rehabilitation program advice the need to train walking under single task 

conditions to improve gait and reduce risk of falls
.
Recent researches have shown that as dual 

tasks are an integral part of daily life of any person specific training should be emphasized in 

the rehabilitation process
.
 There are also findings that avoiding dual task during walking or 

retraining in people with mild to moderate Parkinsons Disease may not be necessary. 

Since training under both single task and dual task condition have been reported therefore, 

the purpose of this study is to compare 2 approaches to training balance- single task and dual 

task in Parkinson‟s patients. 

Since both single task and dual task condition have been used for Parkinson‟s patient, 

the purpose of this study is to find out an effective task training to improve balance in 

Parkinson‟s patients 

 

 MATERIALS AND METHODS  

 

An experimental study was conducted on 20 clinically diagnosed idiopathic (stage 3 

according to  Hoehn&Yahr score).Parkinson‟s patient of both genders with age of 50-80 

years  who did not experience motor response fluctuations  with mini mental state 

examination score greater than 24 were included in the study. Patients with uncontrolled 

Diabetes mellitus, with diagnosed visual and auditory impairment, Unstable cardio-

respiratory condition which may affect the training procedure and having history of any other 

neurological disease and musculoskeletal impairment that could account for possible balance 
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impairment like CVA,TIA, vestibular disorder, joint replacement, fractures etc. were 

excluded from the study 

 

Patients who fulfilled the inclusion criteria were taken up for the study purpose. 

Written consent regarding their voluntary participation in the study was taken. The purpose of 

the study and procedure was explained to the subject.Mini mental state examination was 

taken pre training for each patient. Pre-training scores on Berg‟s balance scale was recorded. 

Then the patients were randomly divided into two groups. Age matched samples will be 

taken in both the groups   

Group A performed single task activities+ conventional PT treatment. Group B 

performed dual task activities+ conventional PT treatment. Single task training includes 

tandem standing with both eyes open and eyes closed on a stable surface, tandem standing 

with both eyes open and eyes closed on a unstable surface, tandem walking with narrow base 

of support on a stable surface and tandem walking with narrow base of support on a unstable 

surface.Dual task training includes Tandem walking on a stable surface and N-back test in 

which patients were asked to recite numbers, days or months backwards. Second dual task 

was to Walk on an unstable surface, Walking Backwards on an unstable surface and Naming 

things or words like as types of flowers, states, fruits. Third dual task was walking sideways 

on a stable surface and tell a story like what they did in morning, what they did on their 

vacation and so on.Training for both groups will be given for period of 4 weeks, three 

sessions per week. Exercises were terminated if patient feels fatigue or on demand. 

Appropriate rest pause between each exercise was given. After 4 weeks of training, each 

patient will be reassessed for Berg balance scale. 

 

STATISTICAL ANALYSIS 

 

In this study 20 subjects was included to compare the effect of single task versus dual 

task training on balance in Parkinson‟s patients. The statistical test used for the analysis of the 

result was paired t-test and unpaired t-test. T distribution tests are used to find significant 

difference between scores of pre and posttest in each group and between groups. Paired t test 

was used to compare the pre and post treatment. Unpaired t-test used to compare data 

between the groups 

 

RESULTS  

1.By applying paired t-test for group A : 

The mean value of berg balance scale score pre training was 42.8±4.05 which showed 

significant improvement in post treatment mean value of BBS as 48.8± 3.19  with t 

value= -16.432 and p<0.001 

TABLE 1:COMPARISON OF PRE AND POST TREATMENT BERG BALANCE 

SCALE SCORE OF GROUP A 

 

. 

 

 

2. By applying paired t-test for group B: 

 Mean StdDev 

Pre-treatment 42.8 4.05 

Post treatment 48.8 3.19 

Difference -6.0 1.155 
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The mean value of berg balance scale score pre training was  46.5 ± 2.369 and 

following intervention it was 50.8 ± 2.15 with t value = -16.517 and p<0.001   

 

TABLE 2: COMPARISON OF PRE AND POST TREATMENT BERG BALANCE 

SCALE SCORE OF GROUP B 

 

 

 

 

3.By applying unpaired t-test for comparison between Group A and Group B: 

The mean difference of group A = 6 ±1.155 and that of group B = 4.3 ± 0.8233 with „t‟ 

value = 3.791 as shown in Table 3.Mean of Group A shows more significant values 

with p ≤ 0.001 as compared to  Group B, suggesting Single task training is more 

effective in  balance training in Parkinson‟s  patients. 

 

TABLE 3 :COMPARISON OF MEAN DIFFERENCE BERG BALANCE SCORE OF 

GROUP A AND GROUP B 

 

Group Mean Difference StdDev 

Group A    6 1.155 

Group B  4.3 0.8233 

Difference 1.7 0.4485 

 

4.  As per Table 4, age distribution showed more number of Parkinson‟s patient from age  

group of 50-55 and 66-70 in both the groups with 3 patients in each age group. The 

mean age in both groups was 62 year of age.   

TABLE 4 : DEMOGRAPHIC REPRESENTATION OF AGE IN GROUP AND 

GROUP B 

 

 Mean StdDev 

Pre-treatment 46.5 2.369 

Post treatment 50.8 2.15 

Difference -4.3 0.8233 

AGE GROUPS GROUP A GROUP B 

50-55 3 3 

56-60 1 1 

61-65 2 2 

66-70 3 3 

71-75 1 1 

76-80 0 0 
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5. Table 5 showsinferential statistics for age- matching for both the groups. By applying  

unpaired t-test for comparison between Group A and Group B.The mean difference of 

group A = 61.9 ±7.964 and that of group B = 62.0 ± 7.717 with „t‟ value = -0.029 

.There is no significant difference in the mean value of age between both the groups 

with p<0.001.This suggest that age matching is done in the study. 

 

TABLE 5:INFERENTIAL STATISTICS FOR AGE- MATCHING FOR BOTH THE 

GROUPS 

 

6. Table 6 shows the range of years of affection of disease between Group A and Group B.  

The range of duration of the disease for both the groups was between 8-13 years and 

the mean was 10 years. 

 

TABLE 6 :DEMOGRAPHIC REPRESENTATION OF DURATION OF THE DISEASE IN 

GROUP A AND GROUP B   

 

 

 

 

 

 

 

CONCLUSION  

 

This study investigated the relative effectiveness of the single task training compared 

with dual task training physical on balance. Our finding showed that patient treated with sing 

task balance training and those treated with dual task balance training both clinically and 

statistically showed significant improvement, but the improvement was greater in Group A 

i.e. with single task training. Therefore we can say single task training is more effective than 

dual task training to improve balance in patients with Parkinson‟s disease. 

 

This improvement in performance as a function of training clearly reflects learning. 

Learning occurred regardless of the individual executing the simple or dual task. Therefore, 

although the improvement with dual task training was less comparatively, it was also 

amenable to learning, with improvement in performance.
4
 Recent work with animal models 

of Parkinsons Disease, stroke, and spinal cord injury indicates that rehabilitative training can 

stimulate a number of plasticity-related events in the brain and the spinal cord, including 

neuronal outgrowth, neurotrophic factor expression, synaptogenesis, and even neurogenesis. 

Our results demonstrated that the ability to perform the dual task is not totally lost in patients 

      Group Mean StdDev 

  Group A  61.9          7.964          

  Group B 62.0          7.717          

  Difference -0.1          3.507       

YEARS GROUP A GROUP B TOTAL 

6-7 1 0 1 

8-9 4 4 8 

10-11 4 3 7 

12-13 1 3 4 
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with Parkinson‟s disease. With proper training, they can execute some dual tasks 

correctly.P.Soliveri et al suggest that patients with Parkinson's disease are capable of schema 

learning but require more practice than control subjects to achieve comparable levels of 

performance. This may be a reflection of the fundamental motor dysfunction of the disease 

rather than a specific learning deficit.
 

 

Although there was improvement with dual task training on berg balance score but the 

improvement was not equal to as seen in single task training. There are 2 explanations. First, 

central processing resources become depleted because of degeneration of neurones of the 

substantianigra pars compacta in the brain stem and consequent dopamine insufficiency. 

Because dopamine is one of the main neurotransmitters used by the basal ganglia in the 

control of well-learned, sequential actions, the ability to perform these goal-directed tasks 

without undue attention is compromised. Second, there is some evidence to suggest that the 

basal ganglia–frontal cortex–basal ganglia feedback loops play a critical role in regulating 

movement automaticity. According to Iansek and coworkerswhen two tasks are performed at 

the same time one usually runs at a subconscious level through the basal ganglia while the 

person attends to the other, which is controlled by the frontal cortex. If the basal ganglia are 

defective then the automatic task becomes slow, reduced in amplitude, or ceases altogether.  

In Parkinsons Disease the neurotransmitter imbalance that arises in the basal ganglia as a 

result of a reduction in dopaminergic neurons disrupts the motor functions of the basal 

ganglia. It can be suggested that as a compensation patients rely more heavily on frontal 

cortical regions and „„on-line‟‟ visual, proprioceptive, and auditory input to consciously 

control and guide movements, and bypass the defective basal ganglia.The shortcoming of this 

type of compensation is that it is resource-demanding and leaves patients with little in reserve 

when they need to perform an additional task at the same time as they are attending to the 

primary task.
 

Teixeira NB and Alouche SR mentioned that patients with Parkinson's disease can 

generate normal motor patterns when they focus their attention on performance, that is, when 

they think on the execution of movements. This way they activate the intact pre-motor cortex 

area and avoid relying on the impaired circuitry of the basal nuclei to and assist in the 

production of movements. In dual task situations, the use of these cortical resources to 

execute motor tasks can restrict performance in both tasks.
 

A number of models have been proposed to explain observed dual tasking decrement 

(1) the capacity- or resource-sharing model, (2) the bottleneck model 3) the cross-talk model. 

1. Capacity-sharing models are based on the assumption that attention resources are limited. 

Therefore, when people perform 2 tasks simultaneously, attention must be divided between 

the tasks. How attention is divided between the 2 tasks relies on several factors, including 

task complexity, familiarity, and importance. Dual task interference will occur only if the 

available resource capacity is exceeded, resulting in a decline in performance on one or both 

of the tasks. The capacity-sharing model allows for the concept of parallel processing (as 

opposed to serial processing) of information. 

1.The bottleneck and cross-talk models assume that dual task interference is affected by the 

type of tasks performed simultaneously, rather than the amount of attention needed to sustain 

performance.  

2. According to the bottleneck model, similar tasks performed concurrently cause 

"bottleneck" interference because they compete for the use of the same pathways.  

3. In contrast, cross-talk models assume that task similarity reduces dual task interference, 

because the use of the same pathway increases the efficiency of processing by using less 

attentional resource capacity. 

http://encyclopedia2.thefreedictionary.com/bottleneck


DOI : https://dx.doi.org/10.26808/rs.ph.i7v5.03 
International Journal of Pharmaceutical Science and Health                 Issue 7, Vol. 5 (September- October 2017) 

Available online on http://www.rspublication.com/ijphc/index.html                                         ISSN 2249 – 5738 

©2017 RS Publication, rspublicationhouse@gmail.com Page 36 
 

The results of our study lend support to the capacity-sharing model of dual task 

interference. For elderly people with Parkinsons Disease, a large proportion of the attentional 

capacity appeared to be directed toward the cognitive tasks at the expense of balance 

performance. The bottleneck model the cross-talk model are excluded because study included 

training with  different type of simultaneous task ie cognitive task as secondary task  and not 

the motor task as secondary one. Nevertheless, to support this models further investigation is 

required to systematically evaluate the effects of type of concurrent task – motor or cognitive 

on balance in subjects with Parkinsons Disease. Future investigations should also consider 

the level of difficulty of primary and secondary tasks. 

The mean age of onset for Parkinsons Disease is between 58-62 years, with majority 

of cases having their onset between the ages of 50 and 79, the motor as well as non motor 

symptoms of PARKINSONS DISEASE which include depression, cognition etc. intensify as 

the disease progresses, and result in a considerable burden of illness associated with 

Parkinson‟s disease. In accordance with these findings, the present study also demonstrated 

that the entire sample population was within an age group range of 50-80 years . 

Once balance deteriorates in Parkinsons Disease, it is important to have a quantifiable 

tool that health care professionals can use to monitor these changes. The Berg Balance Scale 

(BBS) has been the main instrument used to identify and to evaluate balance impairment in 

different populations, although this scale was originally designed to assess the risk of falling 

in elderly patients. Psychometric properties of this scale have been examined by various 

researchers. These studies showed strong internal consistency and inter- and intra-rater 

reliability in neurological diseases, such as stroke and Parkinsons Disease. Nova et al. 

demonstrated that the BSS had enough sensitivity to detect balance changes during on-off 

fluctuation in Parkinsons Disease patients on levodopa therapy.  

BBS scores showed significant correlations with Parkinsons Disease-specific 

instruments that measure motor functioning, stage of disease and daily living capacity. These 

researchers proposed that the BBS may be used for screening and ongoing assessment for 

ParkinsonsDisease.The Berg Balance Scale therefore was chosen as the assessment tool in 

this experiment because we believe it is the measures of balance and mobility that relate to 

real-life meaningful activities such as transfers, stair climbing. This measure is also widely 

used, easy to administer, & yield measurements that have known reliability and validity.
 

Cognition has an role in balance, so to assess cognition in this study mini mental scale 

has been used as a tool to included patient with normal cognition level i.e. score of 24 or 

above.  Below 24/30 score the person is consider to have less cognitive function. Sebestine A. 

Borges, OnaVyas in 2001 did study to determine the effect of cognitive and perceptual deficits 

on sitting and standing balance following stroke. He concluded cognitive and perceptual 

deficits following stroke, influence balance. Standing balance places more demands on the 

subject's attention and cognitive abilities. There is a direct impact on balance abilities 

themselves; these cognitive problems impede motor learning processes which are crucial for 

the relearning of balance skills. Therefore, screening of cognitive deficits can provide valuable 

information for determining treatment strategies for difficulties in balance.  

The patients in both the groups were relatively homogeneous; all were stage 3 on the 

Hoehn and Yahr scale and did not have motor response fluctuations. Non fluctuating patients 

with relatively moderate disease progression were chosen to minimize the confounding effects 

of medication wear-off. In patients with motor response fluctuations, one has to carefully 

control for peaks and troughs in performance due to the medication effect. Given the duration 

of the study, we tried to alleviate this problem by studying patients who did not have motor 

response fluctuations. Another reason for choosing such patients is that patients in Hoehn and 

Yahr stages 4–5 might have great difficulties with walking and balancing (especially in stage 

5) and training could potentially be unsafe. 
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