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Abstract

Introduction / objective:

Gait abnormalities can result from motor impairments caused by Parkinson's disease (PD), including
functional walking. This may lead to a decrease in gait speed and stride length and an increase in stride-
to-stride variability. Early motor skill development depends heavily on the cortical parts of the brain, but
dual task walking may demand attention, impairing the basal ganglia circuitry that controls the more
natural walking task and increasing the risk of falls. This study aims at evaluating the effectiveness of
cognitive dual task on cognition, anxiety, and depression in Parkinson’s patients, to see the effectiveness
of treadmill training on cognition, anxiety, and depression in Parkinson’s patients and to compare the
effectiveness of cognitive dual task and treadmill training on cognition, anxiety, and depression in
Parkinson’s patients.

Materials and methods:

Patients were assessed and those who met the screening criteria were included in the study. Written
informed consent was obtained. Patients were divided into two groups, interviewed, and baseline
outcomes of cognition, anxiety, and depression were obtained using the Montreal cognitive assessment
and anxiety and depression scale.

A total number of 54 patients were selected for the study. The study involved screening patients using
Performa and conducting a detailed physical examination. The selected patients were divided into two
groups of 27 patients, each given informed consent. They were treated for three sessions per week for six
weeks, with Group A focusing on cognitive dual task training and Group B on treadmill training.
Results:

The comparison between the groups using unpaired t test. All p values were less than 0.05 and was
considered significant. Analysis was done using SPSS20.0 (IBM) Software.

Conclusion:

The study found that both cognitive dual task and treadmill training strategies significantly improved
cognitive function and reduced anxiety and depression, with the cognitive dual task group showing the
most significant improvement.
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Introduction:

A neurological degenerative condition called Parkinson's disease (PD) causes motor deficits like
functional walking. One type of functional walking that is necessary for day-to-day living is dual task
walking. Walking and executing simultaneous tasks are frequently necessary in daily life. Cognitive or
motor task, as holding a cup of coffee or conversing with a friend. According to reports, gait abnormalities
in individuals with Parkinson's disease (PD) are most apparent when doing simultaneous tasks. These
impairments include increased stride-to-stride variability and decreased gait speed and stride length! -4,
The cortical areas of the brain are crucial throughout the early phases of motor skill development in
movement regulation, as movements that are believed to be regulated by the basal ganglia become
automatic and learned®. Walking is one of the learnt actions that persons with Parkinson's disease may still
be produced when the performance is the focus. Dual task walking, however, may require the attention to
focus on completing the secondary task, leaving the impaired basal ganglia circuitry in charge of
controlling the more natural walking job”. As a result, when PD patients walked on two tasks as opposed
to their regular walking, their gait speed dropped and their gait automaticity, as measured by their stride
variabilities, rose’. Different dual task walking may increase the risk of falls due to secondary task
interference.

Methods and material:

Study design: an experimental study.

Sample size: 54

Group A = 27 patients

Group B= 27 patients

Sampling technique: Non-Probability Sampling

Sample design: Simple random sampling with lottery method.
Duration of study: 3 days/week up to 6 weeks.

Inclusion criteria®-3:

e Diagnosis of PD according to the POSTUMA diagnostic criteria, in II-III Hoehn and Yahr, in stable
drug therapy for at least 1 month

e Age: 45 to 65 years

e Gender: Male and Female

e QGait disturbance

e Ability to walk for at least 5 min without assistance.

e Willing to participate in the study and ability to understand and sign informed consent.

Exclusion criteria®-8:

e Other pathologies able to interfere with motor skills as symptomatic arthritis involving hip/knee/ankle,
stroke outcomes or severe polyneuropathy.

e (Cognitive impairment potentially interfering with rehabilitation procedures, estimated as a corrected
score of less than 18.58 at the Montreal Cognitive Assessment (moca)

e Hallucinations and other psychiatric disorders not controlled by drug therapy, as in case of alcohol or
drug abuse.
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e Uncompensated visual/auditory deficit that limits the enjoyment of the cues provided by the AVR.

e Communication deficit from any because that impairs understanding of the task and the objectives of
the intervention.

e Medical conditions hindering the effect of the training as severe orthostatic hypotension and severe
cardiovascular diseases.

Outcome measures:

e Montreal cognitive assessment: Test—retest reliability data of the Arabic moca were collected
approximately 35.0 + 17.6 days apart. The mean change in Arabic moca scores from the first to
second evaluation was 0.9 + 2.5 points, and correlation between the two evaluations was high
(correlation coefficient = 0.92,P < 0.001). The internal consistency of the Arabic moca was
good, yielding a Cronbach's a on the standardized items of 0.83°.

e Hospital anxiety and depression Scale: There was a good correlation between the different
depression rating scales, with the magnitude of the correlations ranging from 0.39 to 0.72 (all p <0.01;
see Table 2), and there was a trend for an association between the Ham-D and the VAS depression (r
=—0.31; p<0.05)".

Method:

All the patients were assessed as per the evaluation format. Those who fulfil the screening were taken up
for the study. The procedure was explained to all the patients. Written informed consent of all the players
was taken. Then the subjects were divided into two groups in the initial evaluation session, patients were
interviewed, and the baseline outcomes of cognition, anxiety and depression were obtained by Montreal
cognitive assessment and anxiety and depression scale.

Procedure:

A total number of 54 patients were selected for the study. Each patient was screened initially by using a
simple selection Performa relevant to the inclusion criteria. Those who fulfilled this symptomatic criterion
underwent a detailed physical examination. Then the selected players who were willing to participate were
divided into two groups of 27 patients in each group. The details and purpose of the study were explained
and informed consent was obtained from each patient.

Each patient of the study was treated for 3 sessions per week for 6 weeks.

In Group A- Cognitive dual task training

In Group B- Treadmill training
Group A: Cognitive dual task training'"

e Walking forward — 5 minutes

e Walking in S shaped route — 5 minutes

e Walking and obstacle crossing - 5 minutes
e Tandem Walking - 5 minutes

e Backward walking - 5 minutes
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> Repeating Words:

e Counting a 3-digit number

e Answering simple questions

e Reciting shopping list

e Reciting a short sentence backward
e Singing

Group B: Treadmill training'*

The training program included three 30-minute sessions per week for six weeks, for a total of eighteen
sessions. Every week, the treadmill speed was modified based on a reassessment of the over ground
walking speed. The use of a rigorous and gradual gait training program was a novel feature of this study.
Since walking on a treadmill differs from walking on the ground, we began each patient's program by
setting the treadmill speed to 80% of their comfortable walking pace on the ground. After a week, we
increased this to 90% of their comfortable walking speed. All patients achieved the over ground measured
comfortable walking speed (on the treadmill) by the third week of training. Starting in the third week, the
treadmill speed was progressively raised to a target of 5% to 10% higher than the comfortable walking
speed on the ground for that week.

Result:

According to the study's statistical analysis, the p-value for the within-group comparison of depression,
anxiety, and cognition is less than 0.001 for group A and less than 0.001 for group B, which is p<0.05. As
a result, it matters in GROUP A & B. According to the mean theorem, group A has improved more than
group B in terms of cognition, anxiety, and depression in between-group comparisons.

Group A Group B
Number 27 27
Mean 55.4444 57.7778
SD 6.24089 6.84702

Age Mean

mGroup A EGroup B
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GENDER:
Male Female
Group A 19 8
Group B 14 13

Gender Distribution

20

15 14 13

10 8

5 .
0
Male Female
mGroup A mGroup B
GROUPA:
MoCA Pre Post
Mean 14.8148 22.4444
Standard 3.76254 410753
Deviation
p-Value <0.001
HADS Ancxiety Pre Post
Mean 8.3704 14.8889
Standard 2.61869 3.58773
Deviation
p-Value <0.001
HADS Depression | Pre Post
Mean 8.6541 15.0452
Standard 2.5419 3.98784
Deviation
p-Value <0.001
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Group A
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GROUP B:
MoCA Pre Post
Mean 14.3704 20.6667
Standard 3.66006 422447
Deviation
p-Value <0.001
HADS Ancxiety Pre Post
Mean 8.4444 14.5556
t
Standard 2.75029 3.67249
Deviation
p-Value <0.001
HADS Depression | Pre Post
Mean 7.9259 14.3704
t

Standard 223479 3.23619
Deviation
p-Value <0.001
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Group B
25
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0
MoCA HADS Anxiety HADS Depression
mPre ®Post
OUTCOME MEASURES MEAN SD t VALUE p VALUE
GROUPA 22.4444 4.10753 1.568
MoCA 0.80
GROUPB 20.6667 4.22447 1.568
HADS GROUP A 14.8889 3.58773 0.514 0.919
Anxiety GROUPB 14.5556 3.67249 0.514 )
HADS GROUPA 15.0452 3.98784 0.558 0.672
Depression GROUPB 14.3704 3.23619 0.558 '

Between Group Comparison
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Discussion:

Mobility is influenced by cognitive function, especially executive function, and attention. For this reason,
rehabilitation therapies that focus on both cognitive and motor improvement may be highly advantageous
for mobility results'® - 7. Adding a cognitive component to physical training sessions may encourage
individuals to rely more on the striatal motor pathway to perform motions rather than using compensatory
cognitive methods'® 1%,

Although more study is needed to determine how dual-task training affects cognitive functioning in people
with Parkinson's disease (PD), recent studies have suggested the potential advantages of integrated
strategies that address both cognitive and physical components at the same time. According to a study that
was randomized, those who got dual-task training significantly outperformed those in the group that did
not get any intervention in terms of cognitive function during dual-task walking?% 2!,

Increased serotonin binding in limbic regions and raphe nuclei is correlated with depressive symptoms in
PD patients who have not used antidepressants, potentially demonstrating reduced quantities of serotonin
outside cells. It was discovered that a major factor in the pathophysiology of PD depression is aberrant
serotonergic neurotransmission®?. This may assist to clarify how moderate aerobic exercise may improve
psychological well-being and improve brain health, which includes cognitive function and psychological
status®?. Exercise-induced increase of brain-derived neurotrophic factor may depend on norepinephrine
activation via b-adrenergic receptors?>. Additionally, it was proposed that exercise and physical activity
improve self-image, social skills, and cognitive functioning while easing some symptoms linked to mild-
to-moderate depression®* 2,

As was previously mentioned, using a treadmill improves motor function. It has also been shown that
using a treadmill increases one's latency to fall, which improves balance?’. These results implied that
treadmill exercise may improve associated motor tasks by causing adaptive changes in the basal ganglia
and motor circuitry, and that the positive effects of exercise are accompanied by distinct effects on the
dopaminergic system?®,

Conclusion:

The study's statistical analysis demonstrates that Group A (cognitive dual task) and Group B (treadmill
training) both used strategies that were independently beneficial in enhancing cognition and lowering
anxiety and depression.

When comparing the two methods, the cognitive dual task training group showed improved cognition and
decreased anxiety and depression.
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