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Abstract

Background: Parkinson's disease (PD) is known as the second most destructive central nervous system (CNS) disorder, which leads
to movement slowness, tremors, decreased balance, instability, and CNS disorders in affected patients. This study aimed to investigate
the effect of 12 weeks of Cawthorne-Cooksey exercises on the balance and the quality of life in patients with PD.

Methods: This was a quasi-experimental study, and the research population consisted of PD patients in Zahedan City who were present
at the Zahedan Elderly Center during May, June, and July 2022. Twenty-four individuals who were 53 to 69 years old volunteered to
participate in this study and were assigned to the experimental (N = 12) and control (N = 12) groups. In addition to the usual treatment,
the experimental group performed Cawthorne-Cooksey exercises (CCE) exercises for 12 weeks, while the control group only received
the usual treatment during this period. The CCE exercises were performed for 60-minute sessions, three days a week, for twelve weeks.
The Berg Balance Scale (BBS) was used to evaluate balance, and the Parkinson's Disease Quality of Life Questionnaire (PDQL 37) was
used to assess the QOL of PD. The data were analyzed using Wilcoxon and Mann-Whitney U tests.

Results: The Mann-Whitney U test results revealed that the experimental group exhibited significantly higher scores in all factors of
QOL and balance during the post-test when compared to the control group (P < 0.05). Moreover, the outcomes of the Wilcoxon test
demonstrated significant improvements in all components of QOL and balance for the experimental group from pre-test to post-test (P
< 0.05), whereas the control group experienced a notable decline in both balance and QOL during the same period (P < 0.05).

Conclusion: The study demonstrates that CCE exercises positively influence the balance and quality of life of Parkinson's disease
patients, suggesting their potential as complementary therapy in the treatment of PD.
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Introduction

Parkinson's disease (PD) is one of the most commonly
reported conditions among the elderly (1) and is the second
most prevalent neurodegenerative disease after Alzheimer's
disease (2). Central nervous system (CNS) damage in the
vestibular process is accompanied by visual and proprio-
ceptive impairments (which are responsible for maintaining
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balance), along with a decrease in the capacity for adaptive
reflexes. Symptoms such as dizziness and difficulty main-
taining balance are characteristic of these disorders. Dys-
functional features in this disease include dopaminergic im-
pairment resulting from the destruction of the substantia

1t What is “already known” in this topic:
The CCE, also known as vestibular rehabilitation exercises,
were initially developed to help patients with vestibular
disorders. However, these exercises have shown promising
results in improving balance and reducing postural instability in
patients with Parkinson's disease as well.

— What this article adds:

It provides further evidence that CCE can be beneficial for
patients with Parkinson's disease. It highlights the positive
impact of these exercises on both balance and quality of life.
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nigra, although the primary cause of this destruction re-
mains unknown. Due to decreased dopamine levels and the
resulting disturbance of acetylcholine balance, other cen-
ters that control irregular body movements do not function
properly, causing motor dysfunction in these patients (3).

Among the most important movement disorders in PD
patients are decreased balance, loss of postural control, and
progressive reduction in speed and range of movements (4).
Postural stability depends on the integration of the vestibu-
lar system(VS) (labyrinth, auditory nerve, central nucleus,
pathways, and CNS connections) and sensory receptors lo-
cated in tendons, muscles, joints, and vision (5). Elderly in-
dividuals complain more about dizziness than other symp-
toms, and changes in postural control are one of the main
reasons for increased fall risk in this population (6). In-
creased fall risk can result in fractures, joint dislocations,
serious soft tissue injuries, and even death (7). Since falling
can impact the function and independence of individuals
with Parkinson's disease, identifying and developing diag-
nostic and therapeutic methods can improve QOL and re-
duce healthcare costs (8). QOL is one of the most important
contemporary issues in healthcare, and for many older in-
dividuals, it is as important as lifespan itself.

Given the multifaceted nature of PD, adopting multidi-
mensional approaches in the treatment and control of this
disease is recommended (9). Nowadays, pharmacological
treatment is the standard therapy for PD, but a decrease in
its effectiveness over time has been observed, which may
be associated with the development of motor problems re-
lated to PD (10). Exercise therapy and rehabilitation meth-
ods provide numerous benefits for individuals with Parkin-
son's disease. They can improve motor symptoms, enhance
balance and posture, potentially slow disease progression,
offer a non-pharmacological approach, improve quality of
life, and enhance overall function and independence. Incor-
porating exercise therapy and rehabilitation methods into
the comprehensive management plan for individuals with
Parkinson's disease is essential for optimizing their physi-
cal, mental, and social well-being (11-13). So, research
findings have shown that in addition to pharmacological in-
terventions, the use of exercise and physical therapy as a
complementary treatment method has a positive impact on
controlling some of the disease-related symptoms and im-
proving daily functioning (14). Studies have demonstrated
that exercise therapy brings about greater benefits in im-
proving the performance of PD compared to medication
and surgical treatments (3). Therefore, there is a need for
implementing combination therapies such as physical exer-
cises that aid in the control of movement and the reduction
of PD progression (15). Studies indicate that the mortality
of PD is primarily due to motor impairment and physical
weakness rather than the nature of the PD itself (16). There-
fore, in such circumstances, PD patients require regular and
appropriate physical activities alongside medication to re-
duce their balance impairments, the risk of frequent falls,
and related complications, as well as to prevent disease pro-
gression, to improve their QOL, balance, and motor func-
tion.

Vestibular rehabilitation is an exercise program that uti-
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lizes eye, head, and body movements to stimulate the ves-
tibular system, aiding in the restoration of central compen-
sation. Research has demonstrated the efficacy of vestibu-
lar rehabilitation for patients with both central and periph-
eral vestibular disorders (17). The involvement of the ves-
tibular system in Parkinson's disease is multifaceted, incor-
porating factors such as degeneration of specific brain
structures impacts on postural control, the presence of non-
motor symptoms, as well as cognitive and spatial deficits.
Understanding the role of the vestibular system in Parkin-
son's disease is crucial as it can significantly enhance the
management and treatment of balance impairments, gait
disturbances, and other associated symptoms in individuals
with Parkinson's disease (18-20). Cawthorne-Cooksey ex-
ercises (CCEs) may serve as support for the reorganization
of new environmental sensory information and allow for
new patterns of vestibular stimulation to become automatic.
CCEs are the most common protocol for vestibular rehabil-
itation programs, which include activities that target bal-
ance centers such as visual, proprioceptive, and vestibular
activities. Furthermore, CCEs can be used to enhance the
formation of new environmental sensory information (16).
However, there are limited studies that have investigated
the effects of CCEs on the balance of PD patients (16), and
it is currently unclear whether CCEs can play a role in im-
proving balance and QOL in PD. Therefore, this study
aimed to investigate the effect of 12 weeks of CCEs on bal-
ance and QOL in PD patients.

Methods

This semi-experimental study was approved by the Eth-
ics Committee of the University of Zabol (reference num-
ber: IR.UOZ.REC.1400.0023). The research population
consisted of PD patients in Zahedan City from the Zahedan
Elderly Center during May, June, and July 2022. The sam-
ple size was calculated utilizing G*Power software. To
achieve a statistical power of 0.80, with an alpha level of
0.05 and an effect size (d = 1), a total sample size of 28
participants was determined (21). Twenty-four individuals
who were 53 to 69 years old volunteered to participate in
this study and were assigned to the experimental (N = 12)
and control (N = 12) groups. All the selected samples com-
pleted a written informed consent form. In addition to the
usual treatment, the experimental group performed CCEs
for 12 weeks, while the control group only received the
usual treatment during this period. The patients had idio-
pathic PD, and their disease severity was at stage 3 on the
Yahr & Houn (H&Y) scale (bilateral disease and some dif-
ficulty in standing but able to perform daily activities). All
participants in the study were under the supervision of a
neurologist and took the same medications, such as sele-
giline tablets, amantadine capsules, etc., with appropriate
doses during the exercise period. It should be noted that the
exercises were performed on the patients one hour after tak-
ing the medications. Inclusion criteria included: 1. Partici-
pants with a score of 21 or higher on the MMSE question-
naire; 2. Patients aged between 50 and 70 years; 3. Patients
with a Yahr & Houn (H&Y) scale between 2-3; 4. Patients
who have not undergone deep brain stimulation or any
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other surgical intervention for Parkinson's disease; 5. Pa-
tients who can walk independently; 6. Patients who can
communicate effectively with the therapist and follow in-
structions.

Exclusion criteria included:1. Patients with a history of
neurological disorders other than Parkinson's disease; 2.
Patients with a history of significant musculoskeletal disor-
ders affecting balance and mobility; 3. Patients with a his-
tory of significant cardiovascular or respiratory disorders
that may limit exercise tolerance; 4. Patients who have un-
dergone any form of physical therapy or rehabilitation
within the past six months; 5. Patients who are unable to
attend the scheduled exercise sessions.

The CCEs were performed for 60-minute sessions, three
days a week, for twelve weeks. The Berg Balance Scale
(BBS) was used to evaluate balance, and the Parkinson's
Disease Quality of Life Questionnaire (PDQL 37) was used
to assess the QOL of PD patients.

Cawthorne—Cooksey Exercises

A. Eye and Head Movements, in a seated position - Start
slowly and then increase the speed:

1- Look up and down.

2- Look left and right.

3- Bring fingers closer and move them away while look-
ing at them.

4- Rotate the head left and right (start slowly and then
faster) with your eyes open.

5- Move the head up and down (start slowly and then
faster) with your eyes open.

6- Perform movements 4 and 5 with eyes closed as well.

B. Head and Trunk Movements, in a seated position:

1- Place an object on the ground, pick it up, raise it above
the head, and place it back on the ground (keep looking at
the object throughout the exercise).

2- Perform rotational movements from the shoulder joint.

3- Bend forward and pick up an object placed in front and
between the knees.

C. Standing Exercises:

1- Repeat Exercises A and B.

2- Sit down and stand up repeatedly.

3- Rotate to the right while standing up.

4- Rotate to the left while standing up.

5- Throw a small ball from hand to hand (upwards, at eye
level).

6- Throw a small ball lower than the knees from one hand
to the other and repeat (16).

Berg Balance Scale (BBS)

The BBS is used to assess balance and consists of 14
items. The BBS was found to have high inter-rater (ICC =
0.98) and intra-rater (ICC = 0.99) reliability and high inter-
nal consistency (Cronbach's alpha = 0.96) (22). The move-
ment maneuvers of the BBS include the following:

1. Sitting unsupported

2. Maintaining a standing position with your feet apart

3. Maintaining a standing position with your feet together

4. Maintaining a standing position with your eyes closed

5. Standing with one foot in front of the other

6. Standing on one leg
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7. Sitting down from a standing position

8. Standing up from the sitting position

9. Transferring from lying down to a sitting position

10. Turning 90 degrees

11. Turning 360 degrees

12. Picking up an object from the floor

13. Reaching forward with arms and transferring weight
forward

14. Weight shifting on alternate legs (16).

The Parkinson's Disease Quality of Life Questionnaire
(PDQL 37)

PDQL 37 was used to assess the QOL in PD patients,
which was designed by De Boer and colleagues (23). This
questionnaire consists of four subscales: Parkinsonian
symptoms, systemic symptoms, social function, and emo-
tional function. Each question in this questionnaire has five
options, which are scored from one (1) to five (5) based on
the type of response options: always (1), most of the time
(2), sometimes (3), to some extent (4), and never (5), rep-
resenting the most natural state to the most abnormal state.
The questionnaires were completed by a physiotherapist
before the first session and after the last exercise session.

Statistical Analysis

Data were analyzed using SPSS Statistics for Windows
(Version 21.0; IBM Corp). Since the data are qualitative,
non-parametric tests were used for data analysis at a signif-
icance level of 0=0.05. The Mann—Whitney U test was used
to compare two independent groups (experimental and con-
trol groups), while the Wilcoxon test was used to compare
two dependent groups (pre- and post-test within groups).

Results

The mean and standard deviation of age were 61.6 &+ 4.7
years in the control group and 60.2 + 5.3 years in the exper-
imental group. The duration of illness was 4.12 + 1.8 years
in the control group and 4.35 = 1.2 years in the experi-
mental group. Additionally, the disease severity based on
the H&Y scale was stage 3 in both groups. Before the in-
tervention, the samples in both the experimental and control
groups were similar.

The results of the Wilcoxon test showed that there was a
significant difference between the pre-and post-test in the
experimental group in all QOL subscales (Parkinsonian
symptoms, systemic symptoms, social functioning, and
emotional functioning) and balance (P < 0.001) (Table 1).
In the control group, there was a significant difference in
the balance subscale, emotional functioning, and overall
QOL score from the pre-test to the post-test (P < 0.05), but
no significant difference was observed in other subscales
between the pre-and the post-test. However, it is worth
mentioning that the difference from the pre-test to the post-
test in the experimental group was positive, meaning that
individuals improved in all factors. In contrast, in the con-
trol group, this change was negative, indicating a decline in
balance and QOL from the pre-test to the post-test (Table

).
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Table 1. Comparison of pre-test and post-test quality of life and balance of experimental and control groups after 12 weeks of CCE training

Subscales of PDQL PDQL Balance
Parkinsonian systemic social func- emotional
symptoms symptoms tion function

Control Pre- test 12.75 12.85 13.30 13.65 13.50 7.75
Wilcoxon test Post- test 6.80 7.25 7.15 7.70 6.95 6.30
Z -1.91 -1.02 -0.24 -2.49 -2.49 -2.00

p value 0.056 0.301 0.803 *0.009 *0.012 *0.043
Intervention Pre- test 8.25 8.15 7.70 7.35 7.50 13.25
Wilcoxon test Post- test 14.20 13.75 13.85 13.30 14.05 14.70
z -2.80 -2.84 -2.80 -2.80 -2.80 -2.82

p value *0.005 *0.004 *0.005 *0.005 *0.005 *0.005

*Significant at the level of (P < 0.05).

Table 2. Comparison of pre-tests and post-tests of quality of life and balance of two control and experimental groups after 12 weeks of CCE training

Subscales of PDQL PDQL Balance
Parkinsonian systemic social func- emotional
symptoms symptoms tion function
Pre Control 12.75 12.85 13.30 13.65 13.50 7.75
Intervention 8.25 8.15 7.70 7.35 7.50 13.25
Mann-Whitney U 27.50 26.50 22.00 18.50 20.00 22.50
z -1.70 -1.79 -2.13 -2.39 -2.27 -2.09
p value 0.08 0.07 *0.033 *0.017 *0.023 *0.037
Post Control 6.80 7.25 7.15 7.70 6.95 6.30
Intervention 14.20 13.75 13.85 13.30 14.05 14.70
Mann-Whitney U 13.00 17.50 16.50 22.00 14.50 8.00
V4 -2.82 -2.47 -2.54 -2.13 -2.68 -3.19
p value *0.005 *0.013 *0.011 *0.033 *0.007 *0.001

*Significant at the 0.05 level (P <0.05).

The results of the Mann—Whitney U test showed that
there was a significant difference between the post-test of
the two groups in all subscales of QOL (Parkinsonian
symptoms, systemic symptoms, social functioning, and
emotional functioning) and balance (P < 0.05). The exper-
imental group consistently scored higher in all aspects (Ta-
ble 2). There was a significant difference between the post-
test of the two groups in balance (P = 0.001), meaning that
the experimental group had a better balance. The results
also indicate a significant difference between the pre-test of
the two groups in social functioning, emotional function-
ing, and QOL subscales. In all cases, the control group sig-
nificantly performed better (P < 0.05) (Table 2). Addition-
ally, there was a significant difference between the pre-test
of the two groups in balance, indicating that the experi-
mental group had significantly better balance (P <0 .05)
(Table 2).

Discussion

The present study revealed that CCE had a positive and
significant impact on Parkinsonian symptoms, systemic
symptoms, social function, and emotional function as com-
ponents of QOL. These exercises also improved balance,
which is one of the main symptoms of PD.

The study findings revealed significant improvements in
the balance of individuals with PD following CCE, which
aligns with the findings of Abarghuei et al. (2018). Their
research similarly demonstrated notable enhancements in
the balance of patients with PD following CCE (16). Fur-
thermore, our results are consistent with studies by Taher-
zadeh et al. (2011), Kargarfard et al. (2012), and Akbarpour
et al. (2012) that have demonstrated exercise therapy has a
positive impact on the balance of PD patients (22, 24-25).
The results of the study by Balochi et al. in 2014 showed
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that CCE can be considered a non-invasive therapeutic ap-
proach and an effective factor in improving the ability to
perform daily activities, reducing fatigue, and enhancing
balance in multiple sclerosis (MS) patients. It is recom-
mended to combine these exercises with medication for
multiple sclerosis patients (26). Zahedi and Shafiei (2017)
found significant differences in static and dynamic balance
in individuals with MS after a period of CCE program.
Therefore, the use of this type of exercise program is rec-
ommended for improving balance in individuals with MS
(27). Afrazsabifar et al. (2018) concluded that compared to
Franklin exercises and the control group, CCEs are more
effective in improving the balance of MS patients (28).
Ghiyami et al. (2016) conducted a study assessing the effect
of CCE on the balance of children with spastic cerebral
palsy and found that CCE exercises have a positive effect
on the balance of children with cerebral palsy. Therefore,
CCEs are recommended as a useful method for improving
balance in these children (29). The results of this study are
consistent with the mentioned studies, but the duration of
exercises varied in the different studies, which can affect
the intensity of the impact of CCE on balance.

The results of this study demonstrate that CCE had a pos-
itive and significant impact on Parkinson's symptoms, sys-
temic symptoms, social function, and emotional function as
measured by QOL subscales. The improved indicators of
Parkinson's symptoms and systemic symptoms in this study
are characterized by signs such as rigidity and stiffness of
movements, shuffling gait, difficulties in rising with stabil-
ity in a sitting position (as PD symptoms), and feelings of
fatigue, excessive tiredness, difficulties in walking, and
general discomfort (as systemic symptoms) (30). Previous
findings emphasizing the negative effects of these symp-
toms on the QOL of PD patients point to the improvement
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of these symptoms through motor intervention exercises
(31). Abarghouei et al. (2018) conducted a study evaluating
the effect of CCE on balance and QOL in older adults and
found that CCE improved the QOL and balance in individ-
uals aged 60 to 80. Khalaji et al. (2014) have investigated
the impact of therapeutic and physical exercises on the
QOL in PD. The results of this study have shown that ther-
apeutic and physical exercises, in conjunction with medica-
tion, have positive effects on the QOL of PD patients (32).
Therefore, the findings of this research are consistent with
the results of the studies conducted by Abrooqi et al. (2018)
and Khalaji et al. (2014), both of which indicated that exer-
cise therapy improves the QOL in PD and can be consid-
ered as a suitable intervention for PD patient (16, 32).

The positive impact of CCE on components of QOL and
balance can be explained by the fact that these exercises
target the vestibular system. CCEs are part of vestibular re-
habilitation exercises that involve the visual control center,
proprioception, and the vestibular system (16). This plays a
crucial role in maintaining balance and spatial orientation,
and dysfunction of this system is commonly observed in
individuals with PD. By stimulating the vestibular system
through exercises that involve head movements and
changes in body position, CCE may help to improve bal-
ance and reduce symptoms associated with PD. Addition-
ally, the improvement in QOL components may be due to
the overall improvement in physical functioning and reduc-
tion in symptoms.

The available medications for treating PD only temporar-
ily improve the symptoms of the disease, and the therapeu-
tic methods that can halt disease progression are still weak
(33). Furthermore, because the remaining dopaminergic
neurons compensate for the reduction in dopamine levels in
the early stages of the disease, the symptoms of the disease
often become apparent when approximately 60% of the
substantia nigra neurons are lost, and therapeutic methods
are employed after this stage. However, due to the severity
of the disease, the improvement in conditions is often slow
and challenging. Additionally, the emergence of drug re-
sistance leads to further disease progression and limits the
outcomes of treatment (34). On the other hand, physical ac-
tivity leads to increased endogenous antioxidant systems
and reduced levels of oxidative damage in the brain. The
effects of exercise on PD depend on various factors, includ-
ing the type, intensity, and duration of the exercise program
(35). Intense exercise can increase oxidative stress in the
brain, but low-intensity exercise may protect the brain
against oxidative damage (36). Therefore, striving to
achieve optimal exercise intensity is of particular im-
portance (37). Since this disease can be considered a multi-
dimensional disorder that affects various aspects of pa-
tients' lives, efforts to control its associated complications
rely on multidimensional approaches to treatment and man-
agement. These approaches encompass not only conven-
tional pharmacological and medical treatments but also
complementary methods based on rehabilitation, physio-
therapy, occupational therapy, speech therapy, and move-
ment therapy (38).

The experts have always emphasized the need for further
research on the effect of movement therapy on the control
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and improvement of PD by showing that movement therapy
can be considered as part of therapeutic approaches (39).
Therefore, it is recommended to conduct studies to investi-
gate the effect of CCE on the QOL and balance of PD pa-
tients and to generalize the results to the Parkinson's com-
munity with a larger and separate sample size in terms of
gender and different disease severity and to compare with
other types of exercises that affect the balance and QOL. In
general, considering the results of the present research,
CCE can be effective in improving the balance and QOL of
patients. Further research regarding the effectiveness and
implementation of CCE for PD includes: investigating the
long-term effects of CCE on balance and QOL; investigat-
ing the impact of CCE on the risk of falls; investigating the
potential benefits of combining CCE with other non-phar-
macological interventions; comparing the effectiveness of
CCE with other exercise interventions in different stages of
PD; explore the impact of CCE on other motor symptoms
of PD; examine the feasibility and safety of implementing
CCE in a group setting for PD; explore the potential bene-
fits of incorporating virtual reality technology into CCE for
PD.

Conclusion

This study provides compelling evidence that CCE has a
positive and significant impact on the symptoms of PD. The
findings demonstrate improvements in balance, which is a
major concern for PD patients, as well as various systemic
symptoms, social functioning, and emotional well-being as
measured by QOL scales. The specific intervention focus,
combined with the extended 12-week duration of the exer-
cise program, strengthens the study's ability to provide
meaningful insights into the benefits of CCE for individuals
with PD. The innovations and strengths of this article, in-
cluding its patient-centered approach and potential practi-
cal application, underscore the importance of incorporating
CCE as a valuable complementary therapy in the manage-
ment of PD. Given the positive outcomes observed, it is
highly recommended to integrate these exercises into the
daily routine of PD patients to support their rehabilitation
and maximize their QOL. Continued research and explora-
tion of exercise therapies, such as CCE, are essential for
enhancing our understanding of their effects and implica-
tions in the management of PD. By embracing the compre-
hensive approach presented in this study, healthcare profes-
sionals can offer tailored interventions that address not only
physical symptoms but also the holistic well-being of indi-
viduals with Parkinson's disease.

Acknowledgments

We would like to thank all patients who participated in
this research. This work was supported by the University of
Zabol, Iran (Grant No.: UOZ-GR-6408) without direct
funding.

Author Contributions
All authors contributed to the idea and initial design, data
collection, analysis and interpretation, and manuscript writ-

http://mjiri.iums.ac.ir
Med J Islam Repub Iran. 2023 (20 Nov); 37:125. 5



http://dx.doi.org/10.47176/mjiri.37.125
https://mjiri.iums.ac.ir/article-1-8866-en.html

[ Downloaded from mjiri.iums.ac.ir on 2026-06-13 ]

[ DOI: 10.47176/mjiri.37.125]

Cawthorne-Cooksey Exercises and Parkinson Patients

ing. All authors have approved the final version of the pre-
sent article and accept responsibility for the accuracy of the
content.

Conflict of Interests
The authors declare that they have no competing interests.

References

1.de Oliveira BAdS, dos Santos WR, da Silva IAF, dos Santos WR.
Exercise may improve balance on Parkinson patients. Rev Int Med
Cienc Ac. 2022;23(1):1-7.

2.Chen B-R, Patel S, Buckley T, Rednic R, McClure DJ, Shih L, et al. A
web-based system for home monitoring of patients with Parkinson's
disease using wearable sensors. IEEE Trans Biomed Eng.
2010;58(3):831-6.

3. Martinez-Martin P. What is quality of life and how do we measure it?
Relevance to Parkinson's disease and movement disorders. Mov Disord.
2017;32(3):382-92.

4.Magrinelli F, Picelli A, Tocco P, Federico A, Roncari L, Smania N, et
al. Pathophysiology of motor dysfunction in Parkinson’s disease as the
rationale for drug treatment and rehabilitation. Parkinsons Dis.
2016;2016:1-8.

S.Pasman EP, McKeown MJ, Garg S, Cleworth TW, Bloem BR, Inglis
JT, et al. Brain connectivity during simulated balance in older adults
with and without Parkinson's disease. Neuroimage Clin.
2021;30:102676.

6.Iwasaki S, Yamasoba T. Dizziness and imbalance in the elderly: age-
related decline in the vestibular system. Aging Dis. 2015;6(1):38.

7.Rudzinska M, Bukowczan S, Stozek J, Zajdel K, Mirek E, Chwata W,
et al. Causes and consequences of falls in Parkinson disease patients in
a prospective study. Neurol Neurochir Pol. 2013;47(5):423-30.

8.Monticone M, Ambrosini E, Laurini A, Rocca B, Foti C. In-patient
multidisciplinary rehabilitation for Parkinson's disease: a randomized
controlled trial. Mov Disord. 2015;30(8):1050-8.

9.Giladi N, Manor Y, Hilel A, Gurevich T. Interdisciplinary teamwork for
the treatment of people with Parkinson’s disease and their families. Curr
Neurol Neurosci Rep. 2014;14:1-7.

10. LeWitt PA. Levodopa therapy for Parkinson's disease:
pharmacokinetics and pharmacodynamics. Mov Disord. 2015;30(1):64-
72.

11. Bhalsing KS, Abbas MM, Tan LC. Role of physical activity in
Parkinson's disease. Ann Indian Acad Neurol. 2018;21(4):242.

12. de Paula Vasconcelos A. Parkinson’s disease rehabilitation:
effectiveness approaches and new perspectives. Physical Therapy
Effectiveness. IntechOpen. 2020;115.

13. Mak MK, Wong-Yu IS. Exercise for Parkinson's disease. Int Rev
Neurobiol. 2019;147:1-44.

14. Xiaojiao X, Zhenfa F, Weidong L. Exercise and Parkinson's disease.
Int Rev Neurobiol. 2019;147:45-74.

15. van der Kolk NM, King LA. Effects of exercise on mobility in people
with Parkinson's disease. Mov Disord. 2013;28(11):1587-96.

16. Abarghuei AF, Fadavi-Ghaffar M, Tousi S, Amini M, Salehi AR.
Effect of cawthorne and cooksey exercises on balance and quality of life
of 60 to 80 year-old individuals in Shiraz: A randomized clinical trial.
Med J Islam Repub Iran. 2018;32:74.

17. Sienko K, Whitney S, Carender W, Wall III C. The role of sensory
augmentation for people with vestibular deficits: Real-time balance aid
and/or rehabilitation device? J Vestib Res. 2017;27(1):63-76.

18. Coto J, Alvarez CL, Cejas I, Colbert BM, Levin BE, Huppert J, et al.
Peripheral vestibular system: Age-related vestibular loss and associated
deficits. J Otol. 2021;16(4):258-65.

19. Cronin T, Arshad Q, Seemungal BM. Vestibular deficits in
neurodegenerative  disorders: balance, dizziness, and spatial
disorientation. Front Neurol. 2017;8:538.

20. Smith PF. Vestibular functions and Parkinson's disease. Front Neurol.
2018;9:1085.

21. Faul F, Erdfelder E, Lang AG, Buchner AJBrm. G* Power 3: A
flexible statistical power analysis program for the social, behavioral, and
biomedical sciences. Behav Res Methods. 2007;39(2):175-91.

22. Taherzadeh J, Taheri H, Pejhan A, Seyedahmadi M, Keyvanloo F.
Comparing the effects of three selected exercise patterns on the
equilibrium of patients with parkinson. J Sabzevar Univ Med Sci.

6 http://mjiri.iums.ac.ir
Med J Islam Repub Iran. 2023 (20 Nov); 37:125.

2011;17(4):256-65.

23. De Boer A, Wijker W, Speelman J, De Haes J, Psychiatry. Quality of
life in patients with Parkinson's disease: development of a questionnaire.
J Neurol. 1996;61(1):70-4.

24. Kargarfard M, Chitsaz A, Azizi S. Effects of an 8-Week Aquatic
Exercise Training on Balance in Patients with Parkinson's Disease. J
Isfahan Med Sch. 2012;30(178).

25. Akbarpour BM, Noushabadi MA, Taherzadeh J, Sadeghian H. Effect
of Three Types Exercise on Equilibrium in Persons with Parkinson's
Disease. World Appl Sci J. 2012;18(9):1226-31.

26. Balouchy R, Ghiasi A, Naderi E, Sodoghi H. the survey of Cawthorne
and Cooksey exercise on the quality of life, balance and fatigue in
patients with multiple sclerosis. J Ilam Univ Med Sci. 2014;21(7):43-
53.

27. Zahedi H, Shafeai F, Medicine. The Effect of Cawthorne and Cooksey
Training program on Static and Dynamic Balance of Women with
Multiple Sclerosis. J Exerc Sci. 2017;9(1):69-81.

28. Afrasiabifar A, Karami F, Najafi Doulatabad S. Comparing the effect
of Cawthorne—Cooksey and Frenkel exercises on balance in patients
with multiple sclerosis: A randomized controlled trial. Clin Rehab.
2018;32(1):57-65.

29. Qiyami MM, Mohammadi J, Ibrahim, Pirani M, Gohari Rad S. The
effect of cauthorine and cocci exercises on balance in children with
spastic cerebral palsy. The first national conference on sports science
developments in the field of health, prevention and championship. 2015.

30. Rodrigues de Paula F, Teixeira-Salmela LF, Coelho de Morais Faria
CD, Rocha de Brito P, Cardoso F. Impact of an exercise program on
physical, emotional, and social aspects of quality of life of individuals
with Parkinson's disease. Mov Disord. 2006;21(8):1073-7.

31. Keus S, Bleom B, Hendriks E, BREDERO CA, Munneke M. Practice
Recommendations Development Group. Evidence-based analysis of
physical therapy in Parkinson's disease with recommendations for
practice and research. Mov Disord. 2007; 15;22(4):451-60.

32. Khalaji H, Bahramy A, Noroozian M, Mohammadzadeh Heravi S. The
effect of physical activity on functional fitness and quality of life in
people with Parkinson's disease. Med J Mashhad Univ Med Sci.
2014;57(3):542-54.

33. Carta AR, Pisanu A, Carboni E. Do PPAR-gamma agonists have a
future in Parkinson's disease therapy? Parkinsons Dis. 2011;2011:1-14.

34. Gerecke KM, Jiao Y, Pani A, Pagala V, Smeyne RJ. Exercise protects
against MPTP-induced neurotoxicity in mice. Brain Res. 2010;1341:72-
83.

35. Rezaee Z, Marandi SM, Alaei H, Esfarjani F, Feyzollahzadeh S.
Effects of preventive treadmill exercise on the recovery of metabolic
and mitochondrial factors in the 6-hydroxydopamine rat model of
Parkinson’s disease. Neurotox Res. 2019;35(4):908-17.

36. Rezaee Z, Marandi SM, Ghaedi K, Esfarjani F. Molecular mechanisms
of neurotrophins actions on diseases of nervous system. Genetics 3rd
Millennium. 2015;12:3778-93.

37. Aguiar CCT, Almeida AB, Aratijo PVP, Abreu RNDCd, Chaves
EMC, Vale OCd, et al. Oxidative stress and epilepsy: literature review.
Oxid Med Cell Longev. 2012;2012:1-12.

38. Bloem BR, Ypinga JH, Willis A, Canning CG, Barker RA, Munneke
M, et al. Using medical claims analyses to understand interventions for
Parkinson patients. Parkinsons Dis. 2018;8(1):45-58.

39. Mak MK, Wong-Yu IS, Shen X, Chung CL. Long-term effects of
exercise and physical therapy in people with Parkinson disease. Nat Rev
Neurol. 2017;13(11):689-703.


http://dx.doi.org/10.47176/mjiri.37.125
https://mjiri.iums.ac.ir/article-1-8866-en.html
http://www.tcpdf.org

