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Objective: The aim of this research was to ascertain the effect of constraint-induced
movement therapy on individuals with Parkinson's disease's hand and arm functions. Methods:
It was a randomized controlled experiment that ran from December 28, 2020, to March 3, 2021,
at the physical therapy departments of the University of Lahore Teaching Hospital, Lahore
General Hospital and Mayo Hospital. Between the ages of 50 and 80, 40 male and female
Parkinson's disease patients were divided evenly into two groups. Patients in the experimental
group (n = 20) received both routine physical treatment and constraint-induced movement
therapy, while patients in the control group (n = 20) received just normal physical therapy. Six
hours a day, for a total of four weeks, were spent treating the patients. Frenchay Arm Test was
used to evaluate patients (FAT). The data were examined using IBM's Statistical Package for
Social Sciences (SPSS) version 25. Results: Data for 40 individuals were evaluated, with 17
(42.5%)men and 23(57.50%)women, and a mean age SD of 65.28 7.28 with a minimum age of 50
and a maximum age of 78. Patients improved in both groups; the mean difference between pre-
and post-test results in the experimental group was 2.060.66 (p=0.000), whereas it was -
0.940.64 (p=0.000) in the control group. Contrary to conventional physical therapy alone,
however, patients reported greater improvement following treatment with constraint-induced
movement therapy (p=0.003). Conclusion: According to this study, constraint-induced mobility
therapy helped Parkinson'sdisease patients’handsand arms operate better.

INTRODUCTION

Parkinson's disease(PD) is one of the most prevalent
conditions affecting the central nervous system. This
condition results from the destruction of cells inside the
mesencephalon in substantia nigra. Typically, it starts in
between 58- 62 years of age; nevertheless, cases have
indeed been identified in younger people [1,2]. Two out of
three major axial symptoms are needed for clinical

diagnosis of Parkinson's disease: bradykinesia, resting
tremor, and rigidity [3,4]. In order to detect PD,
bradykinesia should be evident [3]. There are also
accounts of difficulty handling objects with sufficient
speed and agility [5]. Upper extremity participation in PD
generally corresponds to a deficit in the preparation and
execution of both basic and complicated voluntary
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movements, and also a lack of repeating fast motor poly-
articular sequences due to disruption of dopaminergic
pathway [6]. The number of PD patients have handwriting
defects. Microgrphiais the handwriting abnormality that is
most frequently identified and readily observable in PD[7].
Micrographiaisatypical symptom of PD, which presents as
either a constant or gradual decline of handwriting size or
both [8]. Motor symptoms associated with Parkinson's
disease (stiffness, bradykinesia, and tremor) cause three
main changes in writing [9]: the size of writing [10]
(micrographia [11]), pen-pressure [12], and kinematics.
Typically, PD patients are unable to manage the pinch grip
very effectively and have difficulty grasping small items
because of therestingtremor. Bradykinesia usually effects
motions, and most basic actions becomes challenging and
cause consumption of time[13,14]. For this reason, CIMT is
a very useful intervention. The upper extremity that is
affected undergo intensive therapy by limiting the
unaffected limb. This causes plasticity and cortical
reorganization [15]. As constraint induced movement
therapy has been an effective treatment for gross and fine
motor performance of upper limb in patients with cerebral
palsy[16], multiple sclerosis[17], stroke[18]and Parkinson
disease [19]. There are many high-quality researches
available regarding the effectiveness of CIMT especially in
cerebral palsy and stroke [16,18]. In case of Parkinson's
disease, there is not much available evidences regarding
its effectiveness. The goal of this study was to give useful
data to physicians, researchers, and the general public.
Thisresearchhelpedtofillinthe gapsleft by prior studiesin
the field of neurorehabilitation. Clinicians and
neurorehabilitation experts can employ the more effective
procedure on patients to get greater results in less time.
Patient choice is taken into account while treating
patients, according to evidence-based practice. As a
result, the patient will be able to determine which
treatment is the most effective. The goal of this study was
to see how constraint induced mobility therapy affected
Parkinson'sdisease patients'handandarmfunctions.

METHODS

From December 28, 2020 to March 3, 2021, a
retrospectively registered, parallel planned, randomized
controlled trial with disguised allocation was undertaken at
the physiotherapy department of the University of Lahore
Teaching Hospital, Lahore General Hospital, and Mayo
Hospital in Lahore, Pakistan. The Research and Ethics
Committee of Riphah International University, Lahore,
Pakistan (REC/RCR & AHS/20/0214) accepted the study
protocol, which was retrospectively filed in the US Clinical
Trials Registry (NCT04818528) the study's goal was
explained to patients who matched the qualifying
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requirements. The permission form was signed by all
eligible individuals who consented to participate in the
study. Prior to the randomization, the therapist determined
eligibility. Following a baseline examination, eligible
patients were allocated to one of two groups(experimental
orcontrol)inal:1ratio. The study comprised both male and
female individuals diagnosed with Parkinson's disease by a
neurologist between the ages of 50 and 80. Patients with
atypical Parkinsonism, Alzheimer's disease,
antidepressants, or significant cognitive impairments
were excluded fromthe study. Random number tables were
used to assign participants to two groups in a concealed
manner, as per CONSORT quidelines 2010. The
experimental group received constraint induced
movement therapy (CIMT) in addition to regular physical
treatment, Compared to the control group, which just got
routine physical therapy. Patients in the standard physical
therapy group received care in accordance with clinical
recommendations based on a systematic review, with an
emphasis on improving aerobic capacity, engaging in
muscular strengthening exercises, being able to walk,
addressing postural and balance problems, and improving
hand-arm function [20]. Three phases made up each
session: Active phase (both standing and sitting): upper
and lower limb motor control exercises; cool-down phase
(sitting): respiratory exercises and mobilization. Warm-up:
passive mobilization of main joints and lower limb muscle
strengthening [21]. Throughout the research, the usual or
baseline treatment was maintained. For four weeks, the
experimental group received constraint induced mobility
therapy. For four weeks, training was conducted for six
hours each day, five days per week. All of the data was
gathered utilizing a standardized Frenchay arm test
questionnaire. Three components, or therapy packages,
make up CIMT: Rough, graded training of the paretic upper
extremity for up to 6 hours per day, 5 days per week, for 4
weeks is necessary to improve task-specific use of the
injured limb (i.e., shaping where individuals are gradually
trained for tasks that steadily increase in complexity).
Restraints, often referred to as compelled use treatment,
include putting the non-paretic upper extremity in a glove
to force the use of the injured arm for 90% of the total
number of awakened hours. Compliance gains through
lifestyle interventions aimed at applying knowledge gained
inthe lab or hospital to patients'actual circumstances(i.e.,
a transfer package). Treatment was provided by a single
therapist to eliminate bias. The Frenchay Arm Test was
used to evaluate the patients at baseline and after four
weeks. This test evaluated upper-limb proximal motor
function and aqility during daily activities in persons with
upper-limb impairments caused by neurological diseases.
FAT is a metric for upper-limb activity limitation. The FAT
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scale is a two-point ordinal scale (0-1). If you fail, you get a
zero, and if you pass, you get aone[22]. The IBM statistical
software for social sciences (SPSS) version 25 was used to
examine the data. Because the sample size was 50, the
Shapiro-Wilk Test was utilized. The data was not
considered normally distributed since the Shapiro-Wilk
Test Sig. value was less than 0.05. The Wilcoxin signed rank
test is used to examine how subjective and objective
assessments vary over time. This is a matched group
comparison test that is non-parametric. The non-
parametric ManWhitney U test was performed to compare
two groups at different intervals. Using an 80 percent
confidence leveland a 13 percent margin of error, a sample
size of 40 patients (20 interventions and 20 control group)
was chosen, with an estimated percentage of
improvement in the intervention group [23]. Value of p <
0.05was considered statistically significant.

RESULTS

Forty-nine Parkinson's disease patients were assessed for
eligibility, out of which 40 participants met the inclusion
criteria and were subsequently enrolled in the study. Nine
patients were excluded because (n=2) declined to
participate because they were from different cities and
unable to come consecutively. While (n=3) were
considering for surgery, (n=2) were on unstable
dopaminergic dose and (n=2) were unable to comprehend
the therapist instructions. Forty eligible participants were
randomly allocated into experimental group (n=20) and
control group (n=20). Table 1 shows baseline
characteristics of the participants in both groups. Eight
male and twelve female participants were in experimental
group with mean (SD) age of 68.25(7.43). While in the
control group there were nine males and eleven female
participants with mean(SD)age of 64.30(7.39).

Characteristics Exp (n=20) (T GEYD))

Age (years), Mean (SD) 68.25+7.43 64.30+7.39

Gender, n(%)
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Figure1: CONSORT flow diagram

Table 2 shows that mean+SD of pre values of FAT was
2.40+0.99 in experimental group (CIMT+RPT), and
2.50+0.83 in control group (RPT) and post values were
4.47+0.62 and 3.56+0.92. Mean difference of experimental
group was -2.06+0.66 and of control group was -0.94+0.64.
Results between both the groups were significant and the
p-value was 0.003.

. ... Difference
Difference within et

Groups Groups

Groups
Week 0 Week 4

Week 0 Week 4 Week 4

Exp Exp Exp [Con |ExpZ ConZ Z(p- | Z(p-
(n=20)[(n=20)[(n=17)|(n=18)|(p-value) | (p-value) | value) | value)
2.40 | 2.40 | 4.47 | 3.56 |-3.72 -3.49 -0.55 |-2.96
(0.99)| (0.99) | (0.62) | (0.92) [ (0.000)* | (0.000)* |(0.584)|(0.003)*

FAT

Male 8(40.00%) 9(45.00%)
Female 12(60.00%) 11(55.00%)
Tremors, n(%) 20(100%) 20(100%)
Unilateral Tremors 7(35%) 6(30%)
Bilateral Tremors 13(65%) 14(70%)

Exp: Experimental group, Con: Control group

Table 1: Baseline characteristics of participants

Figure 1 shows that in experimental group (n=1) patient
moved to another city therefore unable to follow up and
(n=2) discontinued intervention because of prevalent
COVID-19 situation. While in control group two patients
were drop out because 1patient became COVID-19 positive
and other patientundergo brainsurgery.

Exp: Experimental group, Con: Control group, FAT: Frenchay Arm
Test, (*): p-value <0.05: Significant

Table 2: Statistics of Frenchay Arm Test. Mean (SD) of groups,
Wilcoxon Signed Ranks test within groups, and Mann-Whitney U
Testbetweengroups.

DISCUSSION

Forty participants were divided into two equal groups.
Participants in experimental group received constraint
induced movement therapy by use of mitt on less affected
armto enhance the use of more affected arm. Participants
alsoundergoroutine physical therapy for upperlimbin both
groups. This study reports that the although the hand and
arm functions improves in both groups but the CIMT group
was superior to the routine physical therapy group, as the
statistical mean difference was present. These findings
are also supported by the literature. A past study shows
that the modified constraint induced movement therapy
improve fine and gross motor functions of upper extremity
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in PD patients [19]. Although that study used the modified
version of constraint induced movement therapy, which is
less intensive, but the literature has shown that type of
CIMT, intensity and duration does not alter the outcome
[24]. Another study suggested that the modified CIMT can
improve timing performance of upper limb in PD patients
[25]. The improvement in upper limb functions is may be
due to the increase number of glial cells derived
neurotrophic factors (GDNF) which can derive
neuroplasticity. As on study PD rat models suggested that
after CIMT the levels of GDNF increases which promote
dopamine level [26]. In contrast to our findings, a study
suggested that CIMT did not improve upper extremity
functions in PD patients, and therefore does not look to
beneficial [27]. But their findings were preliminary and
were based onavery small sample size of 6 PD patientsand
also, they provided treatment for 2 weeks only. Therefore,
theirresultsare in contrast to the findings of our study and
have less generalizability. In other neurological population,
CIMT has been strongly recommend for use in
rehabilitation settings, especially in the stroke [28] and
cerebral palsy [29], but the role of CIMT in Parkinson's
diseaseislessunderstood and no definite clinical guidance
was found. As CIMT has been found promising inimproving
upper limb functions in different neurological population,
this study also supports the use of CIMT for PD patients.
Neuroplasticity derive change can make changes for much
longer and can contribute towards prolonged betterment
instead of short-term benefit. Understanding of the
underlying mechanism is essential. As one rat model study
pointed out that increase in GNDP levels promote
dopamine level. Thus, CIMT training not only provide the
therapeutic effectsinreturns of intensive exercise training
but also the neurophysiological changes that can persist
for much longer. But yet, the PD is the progressive
neurological disorder, therefore, the continuous use of
exercise is important for retaining the effects of training.
Unlike many other neurological disorders, Parkinson's
disease tends to severe over time and may lead to
fluctuation in medicine dose and even surgery. Therefore,
adjustment in therapy according to patient need may yield
better results and follow ups are necessary to improve
quality of life. In a previous study it has been found that
after strength training of the upper extremity, the power
generation of the limb increases but failed to improve the
quality of life of PD patients[30]. But CIMT may seems to be
promising in improving quality of life in patients, as the
patient uses his/her affected hand for 6 hours a day in
different tasks may yield better learning and performance
thushelpingin ADL and improving quality of life.

CONCLUSION
Constraint induced movement therapy is effective in

DOI: https://doi.org/10.54393/pbmj.v5i7.390

managing Parkinson's disease patients.
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