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Abstract

Quality of life encompasses physical, psychological and social aspects of health.
Apart from motor symptoms (physical aspects), Parkinson’s disease (PD) is
also closely related with various non-motor symptoms (psychological and so-
cial aspects) that can undermine quality of life greatly, even in early stages of
the disease. Most research studies in this field focus on analysis of motor
symptoms in PD sufferers. Although benefits of physical activity for the psy-
chosocial quality of life are well-known, they have been mostly neglected in
case of the people suffering from PD. Numerous studies clearly show that
training programs can ameliorate the quality of life as far as non-motor func-
tions in PD sufferers are concerned. The only psychological aspects of the
disease related to the effects of exercise that have been researched so far are
depression and cognitive functions. Depression is the most common deno-
minator of poor quality of life, while dementia often accompanies the Parkin-
son’s disease. Studies have shown positive effects of exercise on the social life
of those suffering from the disease, especially in case of group exercise. Stud-
ying psychological and social aspects of such chronic conditions as PD is of
utmost importance for monitoring the patient’s adjustment to the disease,
functioning with it, as well as the overall well-being and satisfaction with life.
Thus far, the results have been pointing towards improvement of the quality
of life. Exercise is a readily available method of treatment in case of PD, espe-
cially if applied in the early stages of the disease. In addition to reviewing the
existing studies on the relation between exercise and quality of life of the pa-
tients, this paper will also focus on the way the psychological and social as-
pects of PD are influenced by exercise.
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1. Introduction

Parkinson’s disease (PD) is a progressive illness of the central nervous system
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which is characterized by movement and motor activity disorder, accompanied
also by psychological and social disturbances [1]. Movement disorders are caused
by decreased secretion of dopamine in the brain area that controls voluntary
movement. There are two chemical substances (neurotransmitters) in the brain—
dopamine and acetylcholine in a functional balance, transmitting messages be-
tween nerve cells and muscles. These messages allow us to perform a wide range
of movements. In case of low dopamine levels, the messages sent by the brain
that tell the body when and how to move are delivered more slowly, which
makes the sufferers unable to begin or control movement in the usual manner.
The exact causes of the dopamine deficiency are still unknown. There are several
factors that may influence it, including genetic predisposition, environmental
factors and viruses.

Parkinson’s disease progresses slowly and years may go by before the first
symptoms start disrupting a person’s daily life. Being a non-terminal illness, it
still allows many people to live long and productive lives. What causes the dis-
ease is still unknown. Medication helps ease the symptoms but the disease itself
is incurable. Parkinson’s disease affects both men and women. Between 3 to 5
percent of people are diagnosed with PD before the age of 40, whereas the inci-
dence increases with age [2].

Motor symptoms of Parkinson’s disease include rigidity, tremor, slowness of
movement and postural instability (trouble with balance and walking). These
disturbances lead to deteriorating functional status which affects the sufferer’s
ability to walk, stand up, roll over in bed or put the shoes on [3]. Limitations in
normal functioning and performing daily activities often lead to poorer quality
of life and loss of independence.

Non-motor symptoms of PD are important factors of the quality of life and
impact its physical, psychological and social aspects. The most common non-
motor symptoms that disrupt the patient’s daily life include depression, anxiety,
cognitive disorders, sleep disorders, fatigue and aches [4] [5].

The progression of the disease leads to more serious physical implications
such as loss of muscle mass and physical shape, which in turn causes mental, so-
cial and economic repercussions for the patient. According to some authors [6]
[7], non-motor symptoms are the primary cause of worsened quality of life,
more so than motor symptoms. The psychosocial aspects of living with PD are
considered to have a more substantial impact on the quality of life than the
physical aspects. The progression of the disease often leads to various limitations
of the social, work-related, functional and psychological status. All aspects of the
patient’s life need to be addressed, with an assessment of the physical, psycho-
logical and social functioning.

Over the course of the last several years, assessment of the quality of life has
gained greater significance due to the fact that chronic diseases with their physi-
cal and psychosocial repercussions often have a negative impact on the patient’s
quality of life. Research in this field is of great importance, having in mind the

increasing incidence of chronic non-communicable diseases [8].
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Apart from presenting an overview of research studies on the relationship
between exercise and quality of life of PD sufferers, this paper focuses also on the
effects of exercise on the psychological and social aspects of the quality of life of
those suffering from PD.

2. Quality of Life

Academic literature in this area often associates the concept of quality of life
with the notion of health. For instance, the World Health Organization defines
health as a “state of complete physical, mental and social well-being and not
merely the absence of disease and infirmity” [9]. The definition implies that
health should be regarded in a much broader sense than merely an absence of
disease, whereas the quality of life relates to one’s perception of all aspects of life.
This concept encompasses physical, psychological and social aspects of health,
while each of the aspects consists of various segments.

The physical aspect of quality of life is associated with functional status and
the stage of disease. A four-year research study conducted by Karlsen et al em-
phasized the stage of disease as the most prominent factor contributing to re-
duced quality of life [10]. Walking abnormality and postural instability also con-
tribute to deterioration of the patient’s quality of life.

Deteriorating psychological aspect of quality of life and high-functioning de-
pression are usually caused by worsening of motor function, advanced stages of
disease and higher prevalence of falls. At the same time, depression is strongly
related with the patient’s ability to perceive the problem, which may result in a
pessimistic view of the future [11]. The overall mental state and memory of the
patients also play a key role in deteriorating quality of life [12].

As far as the social aspect is concerned, isolation has the most detrimental ef-
fect on quality of life and usually leads to troubled communication. The patients
view the loss of social contacts and troubled family relationships as perhaps the
most negative consequences of the disease [13].

The quality of life concept allows for a new approach to PD sufferers. The
disease itself causes deterioration of physical and mental state as well as social
functioning, which can result in worsened quality of life and shortened life span.
The multidimensional approach implies an assessment of quality of life by tak-
ing into account all aspects of life [8]. The patient is the only reliable source for
this assessment, which means that quality of life is regarded as a subjective cate-
gory that depends primarily on the patient’s subjective perception of the current
state. Instead of evaluating only the physical aspects of the condition, he patient
needs to be treated as a whole person [14]. Studying quality of life of those suf-
fering from PD is of utmost importance because it enables monitoring of the
functioning with the disease, adjusting to the disease and current state, while it
also provides an isight into the overall well-being and life satisfaction [15]. In
case of a chronic condition, the state of the patient changes constantly depend-
ing on the stage of disease. As a result, the patient’s perception of quality of life

may be influenced by improvement or deterioration over time.
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The quality of life with PD is measured with four different instruments. The
commonly used instruments include:

1) PDQ-39 (Parkinson’s Disease Questionnaire-39)—Encompassing physical,
mental and social aspcects of life.

2) PDQL (Parkinson’s Disease Quality of Life)—Inadequate for assessing self-
care, sleep, cognition and close relationships [16].

3) SCOPA-PS (Parkinson’s disease-psychosocial questionnaire)—Neglects
physical and mental aspects of life.

4) BDI (Beck Depression Inventory)—An instrument for early detection and
diagnosis of depression.

Academic literature agrees on the negative effects of Parkinson’s disease on
quality of life. The factors of reduced quality of life include: bradykinesia, tre-
mor, resting tremor, postural instability, difficulties with walking, aches, fatigue,
depression, cognitive difficulties, sleep disorder, social limitations and economic
factors. Muslimovi¢ et al. emphasizes limited mobility and postural instability as
those factors that lead to loss of personal independence, thus having a particu-
larly negative effect on the patients [17]. A variety of motor and non-motor
symptoms related with the disease can result in a limited ability of patients to
carry out everyday tasks and lead normal lives [18]. Numerous factors related
with this disease have been identified. In that regard, continuous physical, psy-
chological and social assessments are requisite.

The effects of physical activity on the psychosocial quality of life in general are
well-known but the effects on people suffering from PD are still not given due

attention.

3. Parkinson’s Disease, Exercise and Quality of Life

There are several treatment models for Parkinson’s disease: pharmacological,
surgical, educational and physical. While most of the treatments focus exclu-
sively on the pharmacological and surgical approach in order to improve motor
functions, quality of life can also be affected by non-motor functions which can
be treated with educational means as well as physical exercise [19]. Numerous
studies have shown that regular exercise decreases the risk of PD. Thacker, Chen
and Patel have come to a conclusion that the risk of developing the disease re-
duces with regular exercise for people between the age of 30 and 40 that practice
it longer than four years [20]. Moreover, the results of the meta-analysis con-
ducted by Xu et al show that reduced risk of developing PD is in correlation
with physical activity [21].

People suffering from PD are eager to participate in group exercise, especially
if the exercise programs are designed specifically for them [22]. Programs usual-
ly include stretching, strengthening, aerobic activities and balancing exercises.
There are many useful programs for building stamina, improving balance and
mobility [23] [24]. Some of them are based on traditional training concepts but
applied in an alternative way. These include Nordic walking, tango (dance), tai

chi, qi gong and boxing, all of which have been proven to improve balance, mo-
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bility, walking, as well as psychological and social aspects of life.

Most of the studies that have dealt with patients with PD who were involved
in exercise programs have shown improvement in mobility, range of movement,
strength and relaxation. The results have shown positive effects of physical exer-
cise on quality of life as well as certain daily activities such as standing up from a
chair, rolling over in bed or laying down and getting up from bed [25]. Addi-
tionally, Kuroda et al claims that exercise prevents physical deterioration that
occurs due to the lack of activity [26]. As a result, the overall quality of life im-
proves together with improved walking ability. Exercise also contributes to im-
proving self-efficacy, higher self-esteem, muscle growth, better memory and ac-
celerated movement. Goodwin ef al. draw a conclusion from numerous studies
on this matter that exercise is generally helpful in improving physical function
and quality of life but the actual content of the training program (dosage and
exercises) needs to be defined [27].

While most research studies point out positive effects of exercise on quality of
life of people suffering from PD, some fail to acknowledge them. This inconsis-
tency could be partly explained by the application of different training programs
in the research studies [28]. In essence, different training programs produce dif-
ferent effects. Eight weeks of PoleStriding training program increases functional
independence and quality of life notably [29], while a 36-hour aerobic and
strengthening program can improve quality of life significantly [30]. However,
Burini et al. failed to establish any positive effects of aerobic or Qi gong training
on the patients’ quality of life [31]. According to Keus et al, physical therapy
combined with pharmacological treatments improves quality of life, whereas the
physical therapy itself is not likely to have a significant impact on the disease
[32]. What it can do is to improve daily functioning by educating and training
the patient. All of the aforementioned studies acknowledge that developing a
training concept which optimizes positive effects of exercise on Parkinson’s dis-
ease rehabilitation proves to be a challenging task.

Unlike motor dysfunctions, non-motor symptoms are often underestimated
by clinical practice and neglected by medical profession [33]. It is important to
understand that exercise cannot eliminate the symptoms or slow down the pro-
gression of disease, but it will improve the patient’s physical and mental state

which is essential when it comes to high quality of life.

4. The Effects of Exercise on Psychological Aspects of the
Quality of Life of PD Sufferers

People suffering from PD are expected to adjust to the disease, while the process
of adjustment may take different forms. The process could be accompanied by
various psychological reactions such as depression, anxiety, apathy, panic, anger
or rage. Psychological disturbances often have serious repercussions on PD suf-
ferers. Depression is common and represents one of the most significant factors
when it comes to quality of life [34], with clinical symptoms occurring in 40% -

50% of patients. Apathy manifests as reduced ability of speech, motor activity

28

K2
o5
“2:0

Scientific Research Publishing



I. Musulin

and emotion. The prevalence of apathy in PD varies between 17 and 70% [35].
Although it is usually accompanied by cognitive dysfunction and depression,
apathy may occur without dementia and depression in some patients. Anxiety in
PD manifests as general anxiety, panic attacks and social phobia, often occurring
together with depression. Cognitive dysfunction is usually associated with this
disease. As for dementia, it affects up to 80% of patients in later stages of the
disease.

Consequences of the psychological impact of Parkinson’s disease include low
self-confidence, mental disorders, drug abuse, suicidal tendencies, as well as ina-
bility to control the disease and its effects on physical, social and professional
functions [36].

So far, only depression and cognitive functions have been studied when in re-

lation with effects of exercise on the psychological aspects of PD.

4.1. Depression

It is a well-known fact that depression directly affects quality of life as well as
psycho-social functioning of people suffering from PD. Depression is the most
common determinant of reduced quality of life [37]. It has a substantial impact
on quality of life of both the patients and their families. Menza, Dobkin and Ma-
rin point to the fact that depression is actually more harmful to the patient than
the motor dysfunction. Symptoms of depression, aches, psychiatric disturbances,
sleepiness during the day and motor symptoms affect the psychosocial quality of
life and daily activities [38]. The research study conducted by Margis et al con-
firms negative effects of depression on quality of life of PD sufferers and con-
cludes that mobility is strongly related with the symptoms of depression [39].
This conclusion is in accordance with a Brazilian study which claims that de-
pression is the most important determinant of quality of life [40].

The process of alleviating depression with exercise is still not fully understood.
According to one theory, exercise induces an increase in endorphin release
which results in strengthened immune system and improved pain perception,
and an increased secretion of the neurotransmitter norepinephrine that is di-
rectly involved in improving mood. Lee N., Lee D. and Song point out that exer-
cise can alleviate depression through beneficial effects of virtual dance [41]. The
virtual dance program uses repetitive melodies as well as simple rhythms and
moves. This type of exercise is amusing, simple and highly attractive to PD pa-
tients. Patients with chronic diseases who practice yoga show signs of alleviated
depression, anxiety, fatigue and aches [42]. Patients who engage in physical ac-
tivity take longer to get tired and are less affected by depression and apathy.
Substantial improvement in depressive symptoms has been noticed in case of a
group of patients that started with exercise earlier than another group [43]. The
importance of this discovery lies in the fact that mood can often have a more de-
cisive impact on quality of life with PD than the physical disorder itself.

Depression needs special attention in these cases. It is related with a more

rapid deterioration in motor function, cognitive and self-care ability, which in
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turn affects the overall quality of life [44]. Numerous research studies emphasize
depression and anxiety as key non-motor symptoms responsible for reduced

quality of life.

4.2. Cognition

Cognitive disorders are increasingly recognized as characteristic to Parkinson’s
disease in most of the cases. They occur even in the early stages with detrimental
effects on the daily life, often related with functional disorders accompanied by
executive dysfunction (planning, concept formation, solving problems), atten-
tion and memory disorder or visuospatial dysfunction [45]. Executive function
indications, particularly working memory, are among the risk factors for de-
mentia in patients with PD [46].

Multiple studies address the effects of exercise on cognitive functions in pa-
tients suffering from this disease [47] [48] [49]. There is a strong connection
between physical performance and non-motor symptoms which are often the
main source of stress. According to Larson et al, exercising three or more times
a week can improve cognitive functions and postpone dementia in people with
neurodegenerative diseases [50]. The results show that different types of exercise
have the potential to enhance cognitive functions and motor control in the mild
and moderate stages of disease. By learning and practicing new motions and
skills, patients with PD are believed to become more cognitively engaged, which
may serve as a potential explanation of the changes in executive functions.

The relation between the frequency of exercise and improved cognitive func-
tions can be explained by neurophysiological adaptation, strengthening of the
psychological ability of self-regulation, or both. According to a theory recently
presented by Audiffren and Andre, the ,self-control strength model “explains
the positive effects of frequent exercising on executive functions through
strengthening of the self-control capacity [51]. In that regard, not only does the
exercise provide physiological stimulation that brings changes in cardiovascular
and muscular system, but it also provides psychological stimulation which is ne-
cessary for improving executive function and strengthening self-control. Com-
bined strength training and aerobic exercise is more beneficial to executive func-
tion than the aerobic exercises alone [52]. Also, another study [53] points out
that 43 % of participants in a high frequency training program, including aero-
bic, strength and flexibility exercises, have shown more beneficial effects on ex-
ecutive functioning in comparison with low frequency training. The study also
showed beneficial effects of exercise on the participants’ working memory. Al-
though exercise is considered to be an important instrument in delaying disease
progression, the optimal frequency of exercise has yet to be defined.

Dementia is also commonly diagnosed when it comes to this particular popu-
lation. Cognitive disorders tend to deteriorate motor symptoms. In fact, the
presence of cognitive damage or dementia is related with the loss of indepen-
dence, reduced quality of life and shortened working life. According to available

data, exercise may have positive effects on the risk of falling and dementia
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among the people suffering from PD [54] [55].

5. The Effects of Exercise on the Social Aspects of Quality of
Life with PD

Little is known about managing social life as far as the patients with PD are con-
cerned. There is still much to learn about the consequences of their inability to
express emotions and the way it affects their social relationships and health in
general. The social aspect of life proves to be highly important for people living
with chronic diseases [56]. It encompasses social support, participation in social
life and interaction with other people such as family members, friends, neigh-
bors, etc.

Social support includes various forms of assistance available from other
people. In other words, social support is a sense of belonging, emotional sup-
port, leading, assisting and providing a spiritual perspective in times of stress
and life crisis [57]. According to Kljaji¢, social support as one of the social as-
pects is “a set of beneficial effects an individual might expect from interaction
with close people, which helps that individual cope with stress and life crisis”
[58].

The effects on the social aspect of life also include disturbances in informal
and intimate relationships with other people, reduced social participation,
avoidance of social interaction and stigmatization. Personal satisfaction coming
from indulging in daily habits is another important aspect. Satisfaction with so-
cial participation is closely tied to personal goals and priorities, and does not
necessarily depend on the stage of disease.

Difficulties in communication that aggravate relationships with close people
represent a serious challenge to PD sufferers. The issues stated in the aforemen-
tioned PDQ-39 questionnaire related with communication—“difficulties with
speech”, “inability to engage in proper conversation with other people” and “the
feeling of being ignored by others” are common in most cases. This suggests that
patients with PD find unhindered communication essential in maintaining rela-
tionships with family and relatives. They also regard acceptance by other people
very important since it provides them with a feeling of belonging and security
[59] [60]. As it turns out once again, the social aspect affects the overall quality
of life of people suffering from Parkinson’s disease.

The results of these research studies point out positive effects of exercise on
social functioning of the patients. In the PDQL questionnaire, social functioning
includes abilities to perform activities like hobbies, leisure activities, transport
and going on vacation. These activities are all related with motor abilities. The
improvement can be explained by the fact that exercise enhances motor func-
tions which in turn improves social functioning of the patients. Block et al
comes to the conclusion that exercise intended to improve self-efficacy leads to
positive change in people with neuromuscular impairment [61]. Moreover, par-
ticipation in exercise programs builds physical fitness which has a positive effect

on self-confidence [62].
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Social support is important in encouraging patients to engage in exercise,
while the belief that physical activity helps slow down the progression of PD is
actually the decisive factor. It is believed that exercise helps alleviate symptoms
of the disease, thus having a positive influence on the patients’ physical and
mental health [63]. According to studies dealing with physical activity and PD,
dance therapy can also be helpful since it encourages social interaction and psy-
chosocial support, while demanding dynamic balance practice and adjusting to
environment. One of the studies [64] had 75 patients divided in different groups:
Tango, Waltz/Foxtrot, Tai Chi or the control group (did not participate in
classes). Each program required social interaction with other participants in the
context of a physical activity intended to improve mobility and balance. Quality
of life in terms of mobility and social support of the participants in these dance
groups improved substantially.

Group exercise is very likely to improve quality of life and encourage sociali-
zation. Satisfaction from doing exercise as well as socialization are recognized as
key components of a successful program. The patients who participated in group
exercise reported better quality of life than the patients doing exercise alone at
their homes. Supervised group exercise has been proven more efficacious in im-
proving daily activities, motor functions, mental, emotional and overall health
condition compared to supervised individual exercise that takes place at the pa-
tient’s home [65].

Most studies on daily life of these individuals are focused on their physical
symptoms and deal with such treatments as exercise, taking medication or mod-
ifying activities in order to save energy and prevent falls. However, some of the
studies in this area have focused primarily on social disturbances that accompa-
ny this disease. Social engagement and social support positively influence health
and well-being of the patients. Studies typically do not examine the dynamics
and management of social life. They do however show that people suffering from
PD tend to become increasingly lonely, emotionally vulnerable and socially iso-
lated as the disease progresses. People who live alone have decreased emotional
well-being when compared to those who live with someone. Winter et al. claims
that patients who do not live in a community tend to have worse quality of life
than those who do [66]. Since the patients find relationships with close people
extremely important, an adequate social support is essential for maintaining the
well-being. Higher levels of depression, anxiety and stress are inextricably asso-

ciated with poor social support [67].

6. Conclusions

The goal of research studies dealing with quality of life with PD is to examine
certain health components, rather than to provide a global assessment. Quality
of life encompasses physical, psychological and social aspects of health. The
presence of any sort of physical disorder in an individual might seriously affect
his or her psychophysical and social integrity. Studying quality of life in chronic
diseases such as PD is of great importance as it allows us to monitor adjustment
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to the disease, functioning with the disease, as well as the overall well-being and
satisfaction with life.

Valid information concerning quality of life can be provided only by the pa-
tient, while the doctors are able to give an overall assessment of disease severity
or the extent of deterioration. People have different expectations from the course
of the disease and those expectations might change over time. Everything is sub-
ject to change, which is the very essence of the dynamic model of life quality. A
continuous monitoring of the quality of life with PD is necessary.

As it is the case with most studies, those related with exercise in patients with
PD are primarily focused on motor symptoms and usually neglect potential bene-
ficial effects of exercise on non-motor symptoms. Exercise is an easily accessible
treatment especially if applied in early stages of the disease development. Future
studies should examine non-motor symptoms and the effects exercise has on
them. The studies focused on potential benefits of exercise for patients with PD
can contribute to reaching the goal of a simultaneous treatment of motor and
non-motor symptoms, thus positively influencing the quality of life of people suf-
fering from this disease.

Currently available results provide an important evidence of beneficial effects
of exercise on quality of life. Negative developments can be identified, corrected
or prevented. Besides that, group exercise programs are inexpensive, simple and
efficacious, resulting in improved perception of quality of life, as well as lower
social and health care costs. Since this disease is still incurable, it is highly im-
portant to establish the most effective way to improve psychological and social
aspects of life in order to manage non-motor symptoms, thus enabling patients

with PD to live relatively normal lives.

References

[1] Lees, A., Hardy, J. and Revesz, T. (2009) Parkinson’s Disease. Lancet, 373, 2055-
2066. https://doi.org/10.1016/S0140-6736(09)60492-X

[2] Schrag, A. and Schott, ].M. (2006) Epidemiological, Clinical, and Genetic Characte-
ristics of Early-Onset Parkinsonism. Lancet Neurology, 5, 355-363.
https://doi.org/10.1016/51474-4422(06)70411-2

[3] Morris, M.E. (2000) Movement Disorders in People with Parkinson Disease: A
Model for Physical Therapy. Physical Therapy, 80, 578-597.

[4] Qin, Z., Zhang, L., Sun, F., Fang, X., Meng, C., Tanner, C. and Chan, P. (2009)
Health Related Quality of Life in Early Parkinson’s Disease: Impact of Motor and
Non-Motor Symptoms, Results from Chinese Levodopa Exposed Cohort. Parkin-
sonism & Related Disorders, 15, 767-771.
https://doi.org/10.1016/j.parkreldis.2009.05.011

[5] Gallagher, D.A., Lees, A.J. and Schrag, A. (2010) What Are the Most Important
Nonmotor Symptoms in Patients with Parkinson’s Disease and Are We Missing
Them? Movement Disorders, 25, 2493-2500. https://doi.org/10.1002/mds.23394

[6] Valkovic, P., Harsany, J., Hanakova, M., Martinkova, J. and Benetin, J. (2014)
Nonmotor Symptoms in Early- and Advanced-Stage Parkinson’s Disease Patients
on Dopaminergic Therapy: How Do They Correlate with Quality of Life? /SRN
Neurology, 2014, Article ID: 587302. https://doi.org/10.1155/2014/587302

K2
035: Scientific Research Publishing

33


https://doi.org/10.1016/S0140-6736(09)60492-X
https://doi.org/10.1016/S1474-4422(06)70411-2
https://doi.org/10.1016/j.parkreldis.2009.05.011
https://doi.org/10.1002/mds.23394
https://doi.org/10.1155/2014/587302

I. Musulin

(7]

(8]

(10]

(11]

(12]

(13]

(16]

(17]

[21]

Rodriguez-Violante, M., Cervantes-Arriaga, A., Corona, T., Martinez-Ramirez, D.,
Morales-Bricefio, H. and Martinez-Martin, P. (2013) Clinical Determinants of
Health-Related Quality of Life in Mexican Patients with Parkinson’s Disease. Arc-
hives of Medical Research, 44, 110-114.
https://doi.org/10.1016/j.arcmed.2013.01.005

Simi¢, S., Slankamenac, P., Kopitovié, A., Jovin, Z. and Bani¢-Horvat, S. (2008) Ispi-
tivanje kvaliteta Zivota obolelih od tenzionog tipa glavobolje. Medicinski Pregled,
61, 215-221.

WHO (2006) Constitution of the World Health Organization.
www.who.int/governance/eb/who_constitution_en.pdf

Karlsen, K.H., Tandberg, E., Arsland, D. and Larsen, J.P. (2000) Health Related
Quality of Life in Parkinson’s Disease: A Prospective Longitudinal Study. Journal of
Neurology, Neurosurgery and Psychiatry, 69, 584-589.
https://doi.org/10.1136/jnnp.69.5.584

Schrag, A., Jahanshahi, M. and Quinn, N.P. (2001) What Contributes to Depression
in Parkinson’s Disease? Psychological Medicine, 31, 65-73.
https://doi.org/10.1017/S0033291799003141

Cubo, E., Rojo, A., Ramos, S., Quintana, S., Gonzalez, M., Kompoliti, K. and Agui-
lar, M. (2002) The Importance of Educational and Psychological Factors in Parkin-
son’s Disease Quality of Life. European Journal of Neurology, 9, 589-593.
https://doi.org/10.1046/j.1468-1331.2002.00484.x

Van der Bruggen, H. and Widdershoven, G. (2004) Being a Parkinson’s Patient:
Immobile and Unpredictably Whimsical Literature and Existential Analysis. Medi-
cine, Healthcare and Philosophy;, 7, 289-301.
https://doi.org/10.1007/s11019-004-6470-8

1li¢, 1., Mili¢, 1. and Arandelovi¢, M. (2010) Procena kvaliteta Zivota-sadac¢nji pris-
tup. Acta Medica Medianae, 49, 52-60.

Mylne, A.Q., Griffi, C., Rooney, C. and Doyle, P. (2009) Trends in Parkinson’s Dis-
ease Related Mortality in England and Wales, 1993-2006. European Journal of
Neurology; 16, 1010-1016. https://doi.org/10.1111/j.1468-1331.2009.02715.x

Marinus, J., Ramaker, C., van Hilten, J.J. and Stiggelbout, A.M. (2002) Health Re-
lated Quality of Life in Parkinson’s Disease: A Systematic Review of Disease Specific
Instruments. Journal of Neurology, Neurosurgery & Psychiatry, 72, 241-248.
https://doi.org/10.1136/jnnp.72.2.241

Muslimovic, D., Post, B., Speelman, J.D., Schmand, B., de Haan, R.J. and Group,
C.S. (2008) Determinants of Disability and Quality of Life in Mild to Moderate Par-
kinson Disease. Neurology, 70, 2241-2247.
https://doi.org/10.1212/01.wnl.0000313835.33830.80

Gomez-Esteban, J.C., Zarranz, J.J., Lezcano, E., Tijero, B., Luna, A., Velasco, F.,
Rouco, I. and Garamendi, I. (2007) Influence of Motor Symptoms upon the Quality
of Life of Patients with Parkinson’s Disease. European Neurology, 57, 161-165.
https://doi.org/10.1159/000098468

Uitti, R.J. (2012) Parkinsonism and Related Disorders. Parkinsonism & Related
Disorders Journal, 18, S34-S36. https://doi.org/10.1016/S1353-8020(11)70013-X
Thacker, E.L., Chen, H. and Patel, A.V. (2008) Recreational Physical Activity and
Risk of Parkinson’s Disease. Movement Disorders, 23, 69-74.
https://doi.org/10.1002/mds.21772

Xu, Q., Park, Y., Huang, X., Hollenbeck, A., Blair, A., Schatzkin, A. and Chen, H.

(2010) Physical Activities and Future Risk of Parkinson Disease. Neurology, 75,
341-348. https://doi.org/10.1212/WNL.0b013e3181eal597

34

K2
o5
“2:0

Scientific Research Publishing


https://doi.org/10.1016/j.arcmed.2013.01.005
http://www.who.int/governance/eb/who_constitution_en.pdf
https://doi.org/10.1136/jnnp.69.5.584
https://doi.org/10.1017/S0033291799003141
https://doi.org/10.1046/j.1468-1331.2002.00484.x
https://doi.org/10.1007/s11019-004-6470-8
https://doi.org/10.1111/j.1468-1331.2009.02715.x
https://doi.org/10.1136/jnnp.72.2.241
https://doi.org/10.1212/01.wnl.0000313835.33830.80
https://doi.org/10.1159/000098468
https://doi.org/10.1016/S1353-8020(11)70013-X
https://doi.org/10.1002/mds.21772
https://doi.org/10.1212/WNL.0b013e3181ea1597

I. Musulin

[22]

(23]

[24]

[25]

(29]

(30]

(31]

(35]

O’Brien, M., Dodd, K.J. and Bilney, B. (2008) A Qualitative Analysis of a Progres-
sive Resistance Exercise Programme for People with Parkinson’s Disease. Disability
& Rehabilitation, 30, 1350-1357. https://doi.org/10.1080/09638280701614546

Dibble, L.E., Hale, T.F., Marcus, R.L., Droge, J., Gerber, J.P. and LaStayo, P.C.
(2006) High-Intensity Resistance Training Amplifies Muscle Hypertrophy and
Functional Gains in Persons with Parkinson’s Disease. Movement Disorders, 21,
1444-1452. https://doi.org/10.1002/mds.20997

Schenkman, M., Hall, D., Kumar, R. and Kohrt, W.M. (2008) Endurance Exercise
Training to Improve Economy of Movement of People with Parkinson Disease:
Three Case Reports. Physical Therapy, 88, 63-76.
https://doi.org/10.2522/ptj.20060351

Viliani, T., Pasquetti, P., Magnolfi, S., Lunardelli, M.L., Giorgi, C., Serra, P. and Tai-
ti, P.G. (1999) Effects of Physical Training on Straightening-Up Processes in Pa-
tients with Parkinson’s Disease. Disability and Rehabilitation, 21, 68-73.
https://doi.org/10.1080/096382899297990

Kuroda, K., Tatara, K., Takatorige, T. and Shinsho, F. (1992) Effect of Physical Ex-
ercise on Mortality in Patients with Parkinson’s Disease. Acta Neurologica Scandi-
navica, 86, 55-59. https://doi.org/10.1111/j.1600-0404.1992.tb08054.x

Goodwin, V.A,, Richards, S.H., Taylor, R.S., Taylor, A.H. and Campbell, J.L. (2008)
The Effectiveness of Exercise Interventions for People with Parkinson’s Disease: A
Systematic Review and Meta-Analysis. Movement Disorders, 23, 631-640.
https://doi.org/10.1002/mds.21922

Martin, H.R,, Annemette, L., Stig, S.H. and Bente, R.J. (2013) Improved Clinical
Status, Quality of Life, and Walking Capacity in Parkinson’s Disease after Body
Weight-Supported High Intensity Locomotor Training Archives of Physical. Medi-
cine and Rehabilitation, 94, 687-692. https://doi.org/10.1016/j.apmr.2012.11.025

Baatile, J., Langbein, W.E., Weaver, F., Maloney, C. and Jost, M.B. (2000) Effect of
Exercise on Perceived Quality of Life of Individuals with Parkinson’s Disease. Jour-
nal of Rehabilitation Research & Development, 37, 529-534.

de Paula, F., Teixeira-Salmela, L.F., Coelho de Morais Faria, C.D., Rocha de Brito, P.
and Cardoso, F. (2006) Impact of an Exercise Program on Physical, Emotional, and
Social Aspects of Quality of Life of Individuals with Parkinson’s Disease. Movement
Disorders, 21, 1073-1077. https://doi.org/10.1002/mds.20763

Burini, D., Farabollini, B., Iacucci, S., Rimatori, C., Riccardi, G., Capecci M., Pro-
vinciali, L. and Ceravolo, M.G. (2006) A Randomised Controlled Cross-Over Trial
of Aerobic Training versus Qigong in Advanced Parkinson’s Disease. Eura Medi-
cophys, 42, 231-238.

Keus, S.H., Bloem, B.R., Hendriks, E.J., Bredero-Cohen, A.B. and Munneke, M.
(2007) Evidence-Based Analysis of Physical Therapy in Parkinson’s Disease with

Recommendations for Practice And Research. Movement Disorders, 15, 451-460.
https://doi.org/10.1002/mds.21244

Chaudhuri, K.R. and Schapira, A.H. (2009) Non-Motor Symptoms of Parkinson’s
Disease: Dopaminergic Pathophysiology and Treatment. The Lancet Neurologyogy,
8, 464-474. https://doi.org/10.1016/S1474-4422(09)70068-7

Reijnders, ].S., Ehrt, U., Weber, W.E., Aarsland, D. and Leentjens, A.F. (2008) A
Systematic Review of Prevalence Studies of Depression in Parkinson’s Disease.
Movement Disorders, 23, 183-189. https://doi.org/10.1002/mds.21803

Starkstein, S.E., Merello, M., Jorge, R., Brockman, S., Bruce, D. and Power, B. (2009)
The Syndromal Validity and Nosological Position of Apathy in Parkinson’s Disease.
Movement Disorders, 24, 1211-1216. https://doi.org/10.1002/mds.22577

%%
035: Scientific Research Publishing

35


https://doi.org/10.1080/09638280701614546
https://doi.org/10.1002/mds.20997
https://doi.org/10.2522/ptj.20060351
https://doi.org/10.1080/096382899297990
https://doi.org/10.1111/j.1600-0404.1992.tb08054.x
https://doi.org/10.1002/mds.21922
https://doi.org/10.1016/j.apmr.2012.11.025
https://doi.org/10.1002/mds.20763
https://doi.org/10.1002/mds.21244
https://doi.org/10.1016/S1474-4422(09)70068-7
https://doi.org/10.1002/mds.21803
https://doi.org/10.1002/mds.22577

I. Musulin

(36]

(37]

[40]

[41]

[42]

[43]

[45]

[46]

(47]

(48]

[49]

Raznatovi¢, M., Bojani¢, J. and Jankovi¢, S. (2012) Kvalitet Zivota obolelih od psori-
jaze. Biomedicinska IstraZivanja, 3, 60-67.

Kadastik-Eerme, L., Rosenthal, M., Paju, T., Muldmaa, M. and Taba, P. (2015)
Health-Related Quality of Life in Parkinson’s Disease: A Cross-Sectional Study Fo-
cusing Onnon-Motor Symptoms. Health and Quality of Life Outcomes, 13, 83.
https://doi.org/10.1186/s12955-015-0281-x

Menza, M., Dobkin, R.D. and Marin, H. (2006) Treatment of Depression in Par-
kinson’s Disease. Current Psychiatry Reports, 8, 234-240.
https://doi.org/10.1007/s11920-006-0029-8

Margis, R., Donis, K.C., Schonwald, S.V. and Rieder, C.R. (2010) WHOQOL-OLD
Assessment of Quality of Life in Elderly Patients with Parkinson’s Disease: Influ-
ence of Sleep and Depressive Symptoms. Revista Brasileira de Psiquiatria, 32,
125-131. https://doi.org/10.1590/51516-44462010005000008

Carod-Artal, F.J., Ziomkowski, S., Mourao Mesquita, H. and Martinez-Martin, P.
(2008) Anxiety and Depression: Main Determinants of Health-Related Quality of
Life in Brazilian. Parkinsonism & Related Disorders, 14, 102-108.
https://doi.org/10.1016/j.parkreldis.2007.06.011

Lee, N.Y., Lee D.K. and Song, H.S. (2015) Effect of Virtual Reality Gance Exercise
on the Balance, Activities of Daily Living, and Depressive Disorder Status of Par-
kinson’s Disease Patients. Journal of Physical Therapy Science, 27, 145-147.
https://doi.org/10.1589/jpts.27.145

Sharma, N.K., Robbins, K., Wagner, K. and Colgrove, Y.M. (2015) A Randomized
Controlled Pilot Study oh Therapeutic Effects of Yoga in People with Parkinson’s

Disease. International Journal of Yoga, 8, 74-79.
https://doi.org/10.4103/0973-6131.146070

Park, A., Zid, D., Russell, J., Malone, A., Rendon, A., Wehr, A. and Li, X. (2013) Ef-
fects of Formal Exercise Program on Parkinson’s Disease: A Pilot Study Using a

Delayed Start Design. Parkinsonism and Related Disorders, 30, 1-6.

Ravina, B., Elm, J., Camicioli, R., Como, P.G., Marsh, L., Jankocic, J. and Wein-
traub, D. (2007) The Impact of Depressive Symptoms in Early Parkinson Disease.
Neurology, 69, 342-347. https://doi.org/10.1212/01.wnl.0000268695.63392.10

Svenningsson, P., Westman, E., Ballard, C. and Aarsland, D. (2012) Cognitive Im-
pairment in Patients with Parkinson’s Disease: Diagnosis, Biomarkers, and Treat-
ment. Lancet Neurology, 11, 697-707.
https://doi.org/10.1016/S1474-4422(12)70152-7

Woods, S.P. and Troster, A.I. (2003) Prodromal Frontal/Executive Dysfunction
Predicts Incident Dementia in Parkinson’s Disease. Journal of the International
Neuropsychological Society, 9, 17-24. https://doi.org/10.1017/S1355617703910022

Ahlskog, J. (2011) Does Vigorous Exercise Have a Neuroprotective Effect in Par-
kinson Disease? Neurology, 77, 288-294.
https://doi.org/10.1212/WNL.0b013e318225ab66

Murray, D.K,, Sacheli, M.A., Eng, J.]. and Stoessl, A.J. (2014) The Effects of Exercise
on Cognition in Parkinson’s Disease: A Systematic Review. Translational Neurode-
generation, 3, 5. https://doi.org/10.1186/2047-9158-3-5

Nocera, J.R., Altmann, L.J., Sapienza, C., Okun, M.S. and Hass, C.J. (2010) Can Ex-
ercise Improve Language and Cognition in Parkinson’s Disease? A Case Report.
Neurocase, 16, 301-306. https://doi.org/10.1080/13554790903559663

Larson, E.B., Wang, L., Bowen, ].D., McCormick, W.C., Teri, L., Crane, P. and Ku-
kull, W. (2006) Exercise Is Associated with Reduced Risk for Incident Dementia
among Persons 65 Years of Age and Older. Annals of Internal Medicine, 144, 73-81.

36

K2
o5
“2:0

Scientific Research Publishing


https://doi.org/10.1186/s12955-015-0281-x
https://doi.org/10.1007/s11920-006-0029-8
https://doi.org/10.1590/S1516-44462010005000008
https://doi.org/10.1016/j.parkreldis.2007.06.011
https://doi.org/10.1589/jpts.27.145
https://doi.org/10.4103/0973-6131.146070
https://doi.org/10.1212/01.wnl.0000268695.63392.10
https://doi.org/10.1016/S1474-4422(12)70152-7
https://doi.org/10.1017/S1355617703910022
https://doi.org/10.1212/WNL.0b013e318225ab66
https://doi.org/10.1186/2047-9158-3-5
https://doi.org/10.1080/13554790903559663

I. Musulin

[51]

[52]

(53]

[54]

[56]

(57]

[60]

[63]

[65]

https://doi.org/10.7326/0003-4819-144-2-200601170-00004

Audiffren, M. and Andre, N. (2015) The Strength Model of Self-Control Revisited:
Linking Acute and Chronic Effects of Exercise on Executive Functions. Journal of
Sport and Health Science, 4, 30-46. https://doi.org/10.1016/j.jshs.2014.09.002

Colcombe, S., Erickson, K.I,, Raz, N., Webb, A.G., Cohen, N.J., McAuley, E. and
Kramer, A.F. (2003) Aerobic Fitness Reduces Brain Tissue Loss in Aging Humans.
Journals of Gerontology;, 58, 176-180. https://doi.org/10.1093/gerona/58.2.M176

Tanaka, K., de Quadros, A.C., Santos, R.F., Stella, F., Gobbi, L.T.B. and Gobbi, S.
(2009) Benefits of Physical Exercise on Executive Functions on Older People with

Parkinsons Disease. Brain and Cognition, 69, 435-441.
https://doi.org/10.1016/j.bandc.2008.09.008

Abrantes, A.M., Fredman, J.H., Brown, R.A,, Strong, D.R., Desaulniers, J., Ing, E.
and Riebe, D. (2012) Physical Activity and Neuropsychiatric Symptoms of Parkin-
son Disease. Journal of Geriatric Psychiatry and Neurology, 25, 138-145.
https://doi.org/10.1177/0891988712455237

Protas, E.J., Mitchell, K., Williams, A., Quershy, H., Caroline, K. and Lai, E.C.
(2005) Gait and Step Training to Reduce Falls in Parkinson’s Disease. NeuroReha-
bilitation, 20, 183-190.

Tickle-Degnen, L., Saint-Hilaire, M., Thomas, C.A., Habermann, B., Martinez, L.S,,
Terrin, N., Noubary, F. and Naumova, E.N. (2014) Emergence and Evolution of So-
cial Self-Management of Parkinson’s Disease: Study Protocol for a 3-Year Prospec-
tive Cohort Study. BMC Neurology, 14, 95.
https://doi.org/10.1186/1471-2377-14-95

Knack, J.M., Waldrip, A.M. and Jensen-Campbell, L.A. (2007) Social Support. In:
Baumeister, R.F. and Vohs, K.D., Eds., Encyclopedia of Social Psychology, Sage,
Thousand Oaks. https://doi.org/10.4135/9781412956253.n544

Petz, B., Furlan, I, Kljaji¢, S., Kolesari¢, V., Krizmani¢, M., Szabo, S. and Sverko, B.
(2005) Psihologijski rje¢nik. Naklada Slap, Jastrebarsko.

Lyons, K.D. and Tickle-Degnen, L. (2003) Dramaturgical Challenges of Parkinson’s
Disease. OTJR: Occupation, Participation and Health, 23, 27-34.
https://doi.org/10.1177/153944920302300104

Miller, N., Noble, E., Jones, D., Allcock, L. and Burn, D.J. (2008) How Do I Sound
to Me? Perceived Changes in Communication in Parkinson’s Disease. Clinical Re-
habilitation, 22, 14-22. https://doi.org/10.1177/0269215507079096

Block, P., Vanner, E.A., Keys, C.B., Rimmer, ]J.H. and Skeels, S.E. (2010) Project
Shake-It-Up: Using Health Promotion, Capacity Building and a Disability Studies
Framework to Increase Self Efficacy. Disability and Rehabilitation, 32, 741-754.
https://doi.org/10.3109/09638280903295466

Spirduso, W.W. and Cronin, D.L. (2001) Exercise Dose-Response Effects on Quality
of Life and Independent Living in Older Adults. Medicine & Science in Sports &
Exercise, 33, S598-S608. https://doi.org/10.1097/00005768-200106001-00028

Eriksson, B.M., Arne, M. and Ahlgren, C. (2013) Keep Moving to Retain the Healthy
Self: The Meaning of Physical Exercise in Individuals with Parkinson’s Disease. Dis-
ability and Rehabilitation, 35, 2237-2244.
https://doi.org/10.3109/09638288.2013.775357

Hackney, M.E. and Earhart, G.M. (2009) Health-Related Quality of Life and Alter-
native Forms of Exercise in Parkinson Disease. Parkinsonism and Related Disord-
ers, 15, 644-648. https://doi.org/10.1016/j.parkreldis.2009.03.003

Dereli, E.E. and Yaliman, A. (2010) Comparison of the Effects of a Physiotherap-

%%
0:{5: Scientific Research Publishing

37


https://doi.org/10.7326/0003-4819-144-2-200601170-00004
https://doi.org/10.1016/j.jshs.2014.09.002
https://doi.org/10.1093/gerona/58.2.M176
https://doi.org/10.1016/j.bandc.2008.09.008
https://doi.org/10.1177/0891988712455237
https://doi.org/10.1186/1471-2377-14-95
https://doi.org/10.4135/9781412956253.n544
https://doi.org/10.1177/153944920302300104
https://doi.org/10.1177/0269215507079096
https://doi.org/10.3109/09638280903295466
https://doi.org/10.1097/00005768-200106001-00028
https://doi.org/10.3109/09638288.2013.775357
https://doi.org/10.1016/j.parkreldis.2009.03.003

I. Musulin

ist-Supervised Exercise Programme and a Self-Supervised Exercise Programme on
Quality of Life in Patients with Parkinson’s Disease. Clinical Rehabilitation, 24, 352-
362. https://doi.org/10.1177/0269215509358933

[66] Winter, Y., von Campenhausen, S., Popov, G., Reese, ].P., Balzer-Geldsetzer, M.,
Kukshina, A., Kukshina, A., Zhukova, T.V., Bertschi, N., Botzel, K., Gusev, E., Oer-
tel, W.H., Dodel, R. and Guekht, A. (2010) Social and Clinical Determinants of
Quality of Life in Parkinson’s Disease in a Russian Cohort Study. Parkinsonism &
Related Disorders, 16, 243-248. https://doi.org/10.1016/j.parkreldis.2009.11.012

[67] Simpson, J., Haines, K., Lekwuwa, G., Wardle, J. and Crawford, T. (2006) Social
Support and Psychological Outcome in People with Parkinson’s Disease: Evidence
for a Specific Pattern of Associations. British Journal of Clinical Psychology, 45,
585-590. https://doi.org/10.1348/014466506X96490

¥
03"
4%
O3

Scientific Research Publishing

Submit or recommend next manuscript to SCIRP and we will provide best
service for you:

Accepting pre-submission inquiries through Email, Facebook, LinkedIn, Twitter, etc.
A wide selection of journals (inclusive of 9 subjects, more than 200 journals)
Providing 24-hour high-quality service

User-friendly online submission system

Fair and swift peer-review system

Efficient typesetting and proofreading procedure

Display of the result of downloads and visits, as well as the number of cited articles
Maximum dissemination of your research work

Submit your manuscript at: http://papersubmission.scirp.org/
Or contact apd@scirp.org

38

K2
o5
“t:o

Scientific Research Publishing


https://doi.org/10.1177/0269215509358933
https://doi.org/10.1016/j.parkreldis.2009.11.012
https://doi.org/10.1348/014466506X96490
http://papersubmission.scirp.org/
mailto:apd@scirp.org

	The Effects of Exercise on People with Parkinson’s Disease—Review
	Abstract
	Keywords
	1. Introduction
	2. Quality of Life
	3. Parkinson’s Disease, Exercise and Quality of Life
	4. The Effects of Exercise on Psychological Aspects of the Quality of Life of PD Sufferers
	4.1. Depression
	4.2. Cognition

	5. The Effects of Exercise on the Social Aspects of Quality of Life with PD
	6. Conclusions
	References

