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ABSTRACT
Background: In this study, was to evaluated the effectiveness of motor task and cognitive task interference while walk-
ing to improve gait parameters of subjects with Parkinson’s disease.
Methods: In this Randomized Controlled trial, 30 subjects with Parkinson’s disease of age group between 50and 70 
years randomly divided into two groups. The first group had motor task interference, and the second group had calcu-
lation task interference while walking along with conventional physical therapy. Gait parameters recorded as outcome 
measures. Both the groups received 1-hour training for three weeks for one month. 
Results: As per the paired t-test values, there was significant (p<0.001) improvement in the gait parameters for both the 
group's pre and post training. Motor task interference showed better improvements than calculation-task interference 
group among subjects with Parkinson’s disease in all the gait parameters measured with a p-value less than 0.001.
Conclusion: To improve the gait parameters for mild to moderately disabled patients with Parkinson’s disease, the dual 
task training by using motor task while gait training along with conventional Physical Therapy will be more useful than 
using cognitive task.
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INTRODUCTION
Parkinson’s disease is a progressive degenerative disorder 
of central nervous system with primary features: resting 
tremors, rigidity, bradykinesia, and postural disturbance. 
The primary cause of Parkinson’s disease is the reduction 
of dopamine-producing neurons in substantianiagra [1].
Gait disturbance is another cardinal symptom in subjects 
with Parkinson’s disease. While walking the subjects with 
Parkinson’s disease have short and reduced cadence with 
the limited swinging of arms and forward-stooped posture. 
Gait deterioration in association with postural disturbance 
affects the Parkinson’s disease people’s ability to move inde-
pendently and increase the risk of falls [2].
The slowness of walking is associated with a reduced stride 
length, decreased cadence, and an increase in the double 
limb support phase of gait cycle [3]. Movement rehabili-
tation strategies could have the potential to assist subjects 
with Parkinson’s disease in improving gait parameters. 
Previous studies have shown the use of visual and auditory 
cues in improving gait pattern in subjects with Parkinson’s 
disease [4-9].
In general, we need to execute a group of tasks while per-
forming daily activities rather than the single task at once. 
The capability of performing two different tasks at the 
same time is called as the dual task. It allows the people to 
perform daily activities with ease. As people become, the 
older performance of dual task activities takes more time 
when compared to young [10]. The amplitude of gait dis-
turbance is directly related to the complexity of activity to 
be performed [11].
In subjects with Parkinson’s disease, gait disturbance will 
be more when they perform a second motor task [3, 12]. 
In the primary level of learning skilled activities, the brain 
has an important role to control but once the movement 
is learned it is controlled by extrapyramidal system [13]. 
When Parkinson’s disease people are performing an activ-
ity which involves more than one task, brain involved in 
controlling secondary task and the defective extrapyrami-
dal system takes charge of controlling primary task. This 
may be the probable reason to deteriorate the gait variables 
while performing a dual task. O’Shea et al. [3], Lim et al. 
[4], Rochester et al. [6], Bagley et al. [7], McIntosh et al. 
[8] and Lewis et al. [9] have shown the effectiveness of dif-
ferent gait training strategies in subjects with Parkinson’s 
disease. The gait training strategies used by Nieuwboer 
et al. [14] which had shown great immediate effect where 
starting, stopping, changing directions, walking around 
and turning 180 degrees or 360 degrees.
O’Shea et al. [3] had described the effects of dual task in-
terference on gait in subjects with Parkinson’s disease. Even 
though they showed the detrimental effects of these tasks 
on gait as an immediate effect, we strongly believe that after 
repeated training the capacity to perform a dual task will 
be improved due to schema changes in the brain [10]. Now 
we know that dual task interference while walking training 
can improve the gait parameters but what kind of dual task 

can lead to better improvements is a question.  The current 
study is to explore the effects of interference training, us-
ing comparative performance measures of motor tasks and 
cognitive tasks while walking gait parameters in people 
withParkinson’s diseases
METHODOLOGY
Study design:
Ethical committee approval was obtained from Research 
Ethics Committee body of LVTG College of Physiother-
apy, Kurnool bearing registration no REC 2012-02-10.  In 
this Randomized controlled trial, we recruited the patients 
with Parkinson’s disease by convenience sample from vari-
ous rehabilitation institutes. Out of 35 patients approached 
four patients did not meet the inclusion criteria and one 
did not accept for consent (flow chart-1). The informed 
consent was obtained, 30 subjects diagnosed with idio-
pathic Parkinson’s disease and ranging between ages 50 
and 70 were included in this study. 

Participants:
The criteria for including the participants were subjects 
with Parkinson’s disease have a mini mental status exam-
ination more than 20 [15], Hoehn and Yahr stage 2 [16], 
Moderate disability on a Webster scale [17] and unassisted 
walking about 10 meters.Subjects with any other neurolog-
ical disorders, musculoskeletal disabilities, unstable cardi-
ac diseases, and impaired vision were excluded. 
Procedure/ Intervention:
Subjects were randomly assigned to 2 groups using block 
randomization. Fifteen subjects were in experimental 
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group one (Motor-task interference), 15 subjects were in 
control group two (Cognitive-task interference). All the 
testing and training procedures were performed in the 
Physical Therapy clinic. The recorded gait outcomes mea-
sured were stride length, speed, and cadence at the baseline 
of study and post training.
The subjects made to walk some distance meanwhile, the 
point where the heel strikes the ground is marked with 
chalk and then the point where the same heel contacts the 
ground again is marked. The distance between both the 
points is determined using measure tape and recorded as 
stride length.
Subjects were asked to walk on a marked line of 10 meters; 
the amount of time the subject took was noted. Speed was 
calculated as distance walked by the time. Cadence was 
measured by calculating the steps per minute.
The subjects in group one were advised to walk 10 meters 
distance by holding a tray in hand (by both hands or by 
one hand) for 10 minutes repeatedly(Figure-1). Subjects of 
the group two were advised to repeatedly walk 10 meters 
while counting backward (3 counts from 100). Both group 
subjects were allowed to take rest periods in between. 
Figure 1: Dual-task treatment procedure, walking with a 

tray holding in the hands

In addition to the above task training, the subjects of both 
groups were undergoing conventional Physical Therapy 
training, including a range of motion exercises, muscle 
strengthening, repetitive alternating active movements, 
relaxation strategies, muscle elongations, 10 min of gait 
training and functional training. The treatment was giv-
en one hour, three times per week for one month. During 
the training session, all patients were guarded to prevent 
the fall, and the participants were taken usual treatments 
during this study period.  
Data Analysis was completed using SPSS version 15. To 
compare pre and post- test values within the group, paired 
t-test was used for stride length and speed, and Wilcoxon 
signed rank test for cadence. Comparison between groups 
was made using an independent t-test for measuring stride 
length and speed, while a Mann-Whitney U test was used 
for measuring cadence.

RESULTS
In this study, 30 subjects with Parkinson’s disease partici-
pated, and they were divided into two groups. Group 1 con-
sisted of 15 subjects who received motor-task interference 
during gait while Group 2 consisted of 15 subjects, each of 
whom received calculation-task interference during gait. 
In this study, 22 Males and eight females were included, 
the average age for group 1 is 67.73 and group 2 is 66.73.
In both Group 1 and Group 2, pre and post gait parameters 
showed significant improvement with (p<0.001). These 
variables are represented in Table1. 

Table 1: Pre and post- test values of stride length, speed 
and cadence for the motor task training group & the cal-

culation task training group

Group Variables Mean Standard 
Deviation t-value p-value

Motor 
task gait 
training

Stride 
length (cm)

Pre 29.20 2.14
10.79 0.00000*

Post 32.26 2.25

Speed (M/
Sec)

Pre 0.68 0.15
10.46 0.00000*

Post 0.79 0.16

Cadence
(Steps/min-

ute)

Pre 97.26 2.76 3.43
(z-val-

ue)
0.00059*

Post 100.46 3.24

Calcu-
lation 

task gait 
training

Stride 
length (cm)

Pre 27.26 2.86
5.73 0.00005*

Post 28.73 2.81

Speed (M/
Sec)

Pre 0.60 0.12
7.33 0.000004*

Post 0.63 0.12

Cadence
(Steps/min-

ute)

Pre 100 5.01 3.48
(z-val-

ue)
0.00049*

Post 101.73 4.92

Note: “  * ”  Indicates significant p-value <0.001
In between the groups, there were significant differences 
in all three gait parameters with (p<0.001) which were 
represented in Table 2. 
Table-2: Comparison of stride length, speed, and cadence 
between the motor task training group & the calculation 

task training group

Variables Group Mean Standard 
Deviation t-value p-value

Stride 
length 
(cm)

Motor-task 
gait training 3.06 1.09

4.18 0.00025*
Calcula-
tion-task 

gait training
1.46 0.99

Speed (m/
sec)

Motor-task 
gait training 0.10 0.03

7.65 0.00000*Calcula-
tion-task 

gait training
0.02 0.01

Cadence 
(Steps/
min)

Motor-task 
gait training 3.2 1.20

3.11 0.00185*Calcula-
tion-task 

gait training
1.73 1.03

Note: “  * ”  Indicates significant p value <0.001
As evidenced by all the outcome measures in Figure2, 
Group 1 demonstrated more improvement than Group 2. 
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Figure-2: Mean-variance between two groups for stride 
length, speed, and cadence.
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DISCUSSION
In this study, 30 subjects with Parkinson’s disease partici-
pated, and they were divided into two groups, each consist-
ing of 15 subjects. Group 1 received motor task interference 
during gait, while Group 2 received calculation task inter-
ference during gait. Age group taken in this study ranged 
from 50 to 70yrs, with no significant difference between 
two groups: with mean age 67.73 and 66.73. The number 
of male participants, 22, was greater than that of females, 
8. This is expected in Parkinson’s disease studies because 
males are more affected by this disorder than females. [18] 
Based on the standards of Webster’s Parkinson’s disease 
rating scale, subjects included in this study had moderate 
disabilities. This rating indicates that these subjects are 
mobile and capable of ambulation [17].
Kumaran et al. [19] had conducted a similar study on pa-
tients with Parkinson’s disease. In his study, they used mo-
tor task or cognitive task concurrently with walking. The 
duration of training was 40-60 minutes, three times per 
week for one month. They used timed up and went test as 
an outcome measure and showed 53 % improvement. They 
said there is an improvement in step length and speed of 
walking. In our study with very similar intervention, we 
also showed improvements in gait speed and stride length.
Walking on a treadmill is sufficient enough to improve gait 
parameters [20, 21]. This is the reason walking training in 
both groups showed improvements. Subjects’ increased 
confidence levels from one month of repeated activity may 
be a contributing factor to increased stride length parame-
ters in both motor and calculation tasks. 
A look at the inter-group comparison shows more signif-
icant changes in the motor task group than calculation 
group. The reasons may be due to activation of motor-con-
trol areas of the cortex, which is greater in motor tasks than 
in calculation tasks. Research evidence has proved that 
learning of skilled activities needs practice in people with 
Parkinson’s disease which were later assumed as “schema 
learning” [10].
In the motor-task interference group, subjects with Parkin-
son’s disease required greater reaction balance and postural 

control when compared with the calculation interference 
group. The motor-task group experienced more than the 
calculation group regarding energy- expenditure increase 
and other general walking complications, resulting from 
variations in size and weight of the tray, along with ranges 
of upper-extremity positions [21]. All these reasons may be 
added together to allow improvements in the motor-task 
interference group. In this study, individuals of both 
groups improved their performance in dual tasks across 
repetitions, but more with the motor task than with the 
calculation task training.
Duration of the study was only one month, which is a rel-
atively short period for noticing any major changes in Par-
kinson’s disease subjects. There was no long term follow up 
of the cases. Three simple gait variables were used to mea-
sure the changes in gait. The sample size was small. Based 
on the above results we cannot generalize motor task inter-
ference as an ideal intervention in all stages of Parkinson’s 
disease. 
A future study should be done on a large sample size with 
more advanced outcome measures on gait lab on all the 
stages of Parkinson’s disease. We can even consider study-
ing the effect of on and off-phase medication along with 
dual-task training in improving the Parkinson’s gait.
CONCLUSION
In this study, motor-task interference gait training is ex-
pected to produce greater effects on gait than calcula-
tion-task gait interference training in subjects with Parkin-
son’s disease. In the current study, all three gait parameters 
show significant improvement within the group as well as 
between the groups. 
REFERENCE
[1] Konczak J, Corcos DM, Horak F, Poizner H, Shapiro 

M, Tuite P, et al. Proprioception and motor control in 
Parkinson’s disease. J Mot Behav 2009; 41(6): 543-52. 

[2] Giladi N, Balash Y. The clinical approach to gait distur-
bances in Parkinson’s disease; maintaining indepen-
dent mobility. J Neural TransmSuppl. 2006;70:327-32.

[3] O’Shea S, Morris ME, Iansek R. Dual-task interference 
during gait in people with Parkinson disease: effects 
of motor versus cognitive secondary task. PhysTher. 
2002;82(9):888-97.

[4] Lim I, Wegen EV, de Goede C, Deutekom M, Nieuw-
boer A, Willems A, et al. Effects of external rhythmical 
cueing on gait in patients with Parkinson’s disease: A 
systematic review. ClinRehabil2005;19(7):695-713.

[5] Suteerawattananon M, Morris GS, Etnyre BR, Jankovic 
J, Protas EJ. Effects of visual and auditory cues on gait 
in individuals with Parkinson’s disease. J NeurolSci 
2004;219 (1-2): 63 – 9. 

[6] Rochester L, Hetherington V, Jones D, Nieuwboer A, 
Willems AM, Kwakkel G, et al. The effect of external 
rhythmic cues (auditory and visual) on walking during 
a functional task in the homes of people with Parkin-
son’s disease. Arch Phys Med Rehabil 2005;86(5):999–
1006.



 Int J Physiother 2017; 4(2)              Page | 105

[7] Bagley S, Kelly B, Tunnicliffe N, Turnbull GI, Walker 
JM. The effect of visual cues on the gait of independent-
ly mobile Parkinson’s disease patients. Physiotherapy 
1991;77(6):415-20.

[8] Mclntosh GC, Brown SH, Rice RR, Thaut MH. Rhyth-
mic auditory-motor facilitation of gait patterns in 
patients with Parkinson’s disease. J NeurolNeurosurg 
Psychiatry 1997;62(1): 22-6.

[9] Lewis GN, Byblow WD, Walt SE. Stride length regula-
tion in Parkinson’s disease: the use of extrinsic, visual 
cues. Brain. 2000;123 ( Pt 10):2077-90.

[10] Bock O, Engelhard K, Guardiera P, Allmer H, Klein-
ert J. Gerontechnology and human cognition. IEEE 
Engineering in Medicine and Biology Magazine. 
2008;27:23-28.

[11] O’sullivan SB, Schmitz TJ. Physical rehabilitation, 
assessment and treatment, 4th ed., Jaypee Brothers 
Medical Publisher, New Delhi, India, 2001. 

[12] Bond JM, Morris M. Goal-directed secondary motor 
tasks; their effects on gait in subjects with Parkinson’s 
disease. Arch Phys Med Rehabil. 2000;81(1):110-6. 

[13] Lehericy S, Benali H, Van de Moortele PF, Pelegri-
ni-Issac M, Waechter T, Ugurbil K, et al. Distinct basal 
ganglia territories are engaged in early and advanced 
motor sequence learning. ProcNatlAcadSci U S A 
2005;102(35):12566-71. 

[14] Nieuwboer A, Baker K, Willems 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(8):831-6. 

[15] Folstein MF, Folstein SE, McHugh PR. “Mini-men-
tal state”. A practical method for grading the cogni-
tive state of patients for the clinician. J Psychiatr Res 
1975;12:189-98.

[16] Zhao YJ, Wee HL, Chan YH, Seah SH, Au WL, Lau 
PN, et al. Progression of Parkinson’s disease as eval-
uated by Hoehn and Yahr stage transition times. Mo-
vDisord 2010;25(6):710-6.

[17] Webster DD. Critical analysis of the disability in Par-
kinson’s disease. Mod Treat 1968;5(2):257-82.

[18] Wooten GF, Currie LJ, Bovbjerg VE, Lee JK, Patrie J. 
Are men at greater risk for Parkinson’s disease than 
women? J Neurol Neurosurg Psychiatry 2004; 75: 
637-9.

[19] Kumaran PS, Tamilvanan M. Efficacy of dual Task 
Training to Improve Function Gait Performance In Id-
iopathic Parkinson’s Disease Subject. Journal Of Med-
ical Science And Clinical Research. 2013; 1(2):57-60.

[20] Miyai I, Fujimoto Y, Ueda Y, Yamamoto H, Nozaki S, 
Saito T, Kang J. Treadmill training with body weight 
support: its effect on Parkinson’s disease. Archives 
of physical medicine and rehabilitation. 2000 Jul 31; 
81(7):849-52.

[21] Herman T, Giladi N, Gruendlinger L, Hausdorff JM. 
Six weeks of intensive treadmill training improves gait 
and quality of life in patients with Parkinson’s disease: 
a pilot study. Archives of physical medicine and reha-
bilitation. 2007 Sep 30; 88(9):1154-8. 

[22] Bond JM, Morris M. Goal-directed secondary motor 
task: their effect on gait in subjects with Parkinson 
disease. Arch Phys Med Rehabil. 2000; 81(1): 110-6.

Citation
Jaya Shanker, T., Gular, K., & Rani, J. (2017). EFFECTIVENESS OF MOTOR TASK INTERFERENCE DURING GAIT 
IN SUBJECTS WITH PARKINSON'S DISEASE: A RANDOMIZED CONTROLLED TRAIL. International Journal of 
Physiotherapy, 4(2), 101-105.


