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Introduction

Elderly is a process that encompasses all living
organisms, including human. Aging is not a
disease but is a vital phenomenon that includes
everyone and is a natural process in which
mental and physiological changes occur in body
[1]. Many nations consider the rapid growth of
the elderly population as the phenomenon of
the 21st century. The world's elderly population
over 60 years is estimated to be more than
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Abstract

The impact of music and its psychological and physiological
changes during exercise is issue that has always been focused
on sport science experts. The aim of this study was to compare
the effects of musical exercise on aerobic capacity and quality
of life in elderly men. This study was conducted on 45 elderly
men. The participants were randomly allocated into three groups:
aerobic musical exercise, non-musical, and control groups. The
exercise group performed a program for 8 weeks, 3 times per
week. The quality of life was measured using quality of life scale
and the level of aerobic capacity was measured using Bruce
test. The results showed that eight weeks of musical and non-
musical aerobic exercise can result in significant improvement
in anaerobic capacity and quality of life of elderly men. The
result showed a significant difference among the three groups
considering anaerobic capacity and quality of life of elderly men.
Tukey post hoc test indicated no significant differences between
the aerobic exercise with and without-music; whereas, there was
a significant different among these groups and the control group.
It can be concluded that participating in exercise program can
enhance the aerobic capacity and quality of life elderly men and
such programs can be recommended for this aged population to
facilitate their aging process.
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605 million and it will increase to 2 billion
by 2050 that is far greater than the growth
of children population [2]. In developing
countries, including Iran the country's elderly
population growth rate is higher than the
developed countries; more than half (59
percent) of the world's elderly population
currently live in developing countries and it is
estimated that this rate reaches to 71 percent
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by 2030 [3].

The concept of the quality of life was introduced
about 40 years ago in the United States and the
social scientists were the pioneers who had
started studying it. Over time and especially
in the past two decades, researchers attempted
to assess the life quality of different people
through clinical trials in medical settings.
Quality of life refers to the person's perception
about the health status and life satisfaction
condition [3].

Different studies have shown that with aging
the dependency of the person on others in
daily activity increases due to the deteriorating
condition that occurs in different systems,
particularly due to limitation of movement's
ability this condition results in the feeling of
unwellness and creates many negative effects
on the quality of life [4]. Examining the quality
of life of aged population and identifying
effective interventions that may positively
improve it may change the life condition of
elderly and help them to deal effectively with
their problems and independently cope with
the various treatments.

Exercise may be one of the most effective
methods for the prevention of disorders among
the elderly. It may delay or facilitate aging by
improving health condition and lead to vitality
of the elderly [4].

King et al., investigated the effect of 6 months
of regular physical in-group activity on well-
being and quality of life of elderly and showed
that in-group regular physical activity result in
improvementofthe quality oflifeand well-being
of the participants [5]. In addition, Khazaee-
Pool et al examined the effect of continuous
physical activity on mental performance of
elderly group and demonstrated that the training
program can improve the mental functioning
of the participants [6]. Furthermore, Chodzko-
Zajko et al explored the effect of exercise on
health status of elderly and showed that regular
exercise program is able to improve the physical
and mental performance of the participants
[7]. It has been demonstrated that listening to
music or even playing musical instruments can
enhance depression and cognitive functions

[8]. Thoma et al showed that different types
of music have different effects on auditory
system and endocrine glands [9].

Evidences reveal that the melody and rhythm of
music affects human endocrine nervous system
by initiating nerve impulses of the limbic,
thalamus, and reticular activating system
(RAS) [10]. Recently, it has been shown that
exercise increase brain-derived neurotrophic
factor (BDNF) in middle-aged women [11]. In
addition, research shows that exercise increases
levels of BDNF in the middle-aged women
with major depression [12].

There is controversy over the effectiveness
of music on physical performance (13-16).
On the other hand, there is disagreement
about the effect of music on aerobic exercise
performance suggesting that the combination
of physical exercise and music may improve
aerobic exercise in healthy elderly people.
The aim of this study was to compare the
effect of aerobic exercise with and without
music on aerobic capacity and life quality of
elderly men.

Method

This quasi-experimental study was conducted
in Isfahan, the center of Iran, in 2016.
Forty five elderly men aged over 60 years
participated in this research. The senior citizen
men with full mental functioning capacity,
Alert, Voice, Pain, Unresponsive (AVPU)
criterion and the ability to answer questions
were included in the project. They were
physically active and were able to perform
normal daily activities independently, but
did not participate in any regular physical
activities. The exclusion criteria were as
follow: the absence of neurological disorders
(stroke, Parkinson's disease and paralysis),
cardiovascular diseases (acute myocardial
infarction), acute heart failure, uncontrolled
hypertension, unstable chronic diseases
(diabetes, malignancies), severe congenital
disorders or musculoskeletal disorders.
Following the selection of sample from the
accessible population, they were randomly
assigned into three groups of music-aerobic
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(n=15), non-music aerobic exercise (n=15),
and control groups (n=15). Before the study,
the procedures were fully explained to the
participants and they completed a human
consent form.

The participants referred to the testing area in
group of five to complete the exercise program.
The height and weight of the participants were
measured using a stadiometer seca 206 and
Balance Seca 760, both made in Germany. The
cardiorespiratory fitness level (VO2max) was
determined by standard Bruce test. The quality
of life of the participants was determined by
completing quality of life (QOL) questionnaire.
The questionnaire has 72 items distributed into
6 subscales, including welfare body (12 items),
personal growth (12 items), job satisfaction (12
items), social relations (12 items), innovative
and creative behavior (12 items), and altruistic
behavior (12 items). The Quality of Life Scale
(QOLS) had shown 85% reliability by testing a
sample of 140 people [17].

A regular exercise program of music aerobic
exercise (MAE) was performed for 50 minutes,
three times per week for two months. Eleven
items of exercise with music, including stretch,
flexibility, body circulation, manual dexterity,
stepping, brain active exercise, aerobic, slow
walking, relaxed turning, mild jumping jack,
meditation, and breathing exercise were
performed. Every 50-minute of MAE session

included a warm-up stage with two slow
music songs, an active exercise with six faster
rhythms, and a cool-down stage with two
relaxing music songs [18].

Five experts in sports science and five
experts in music exercise validated and
standardized the MAE protocol. Instructions
on how to avoid sports injuries were given
to the participants prior to the program. The
research assistant and instructors were trained
to lead MAE before the program started.
The exercise intensity of the MAE session
was determined calculating 64 percent
of maximum heart rate using HR=(220—
age)x100% [19]. Heart rate for the entire
time during the protocol was measured by
wireless pulse oximeters equipped with heart
rate monitors. Descriptive and parametric
inferential statistics was applied after the
Kolmogrov-Smirinov test showed that the
data were normally distributed. Student t-test,
analysis of variance (ANOVA), and Tukey
post hoc tests were used to test the hypothesis
using SPSS-16.

Results

The result of one-way ANOVA indicated
that no significant difference among the
age (year), weight (kg), and height (cm) of
the three groups (p>0.05). These results are
presented in Table 1.

Table 1 One-way ANOVA for the age (vear), weight (kg), and height (cm) of the music
aerobic, no-music aerobic and control groups (mean + SD)

Variable Aerobic music Aerobic Control p-value
Age (y) 63+6.78 60.4+2.69 59.33+£3.18 0.94
Height (cm) 164.8+7.86 169.47+4.68 167.33£6.1 0.78
Weight (kg) 82.8+7.77 79.07+6.02 79.44+6.32 0.70

The results of one-way ANOVA showed no
significant difference among the three groups
before the implementation of the protocol in
regard to the age, height and weight (p>0.05),
but there was a significant difference in
aerobic capacity among the three groups in
posttest (F=4.65, p=0.015). Tukey post hoc
test indicated a significant different between
the exercised and the control group (p<0.05),
but no significant differences between the
music aerobic exercise and no—music aerobic

groups (p=0.76). Paired t-test was employed
to test the within group changes. These
results are presented in Table 2. Both music
aerobic exercise and no—music aerobic
groups significantly improved in aerobic
capacity (p=0.003, p=0.012); whereas, no
significant change was found in the control
group (p=0.78).

The results of one-way ANOVA for the
quality of life scale indicated that there was a
significantly difference among the groups in
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posttest (F=54.08, p=0.008). Tukey pot hoc test
indicated that there was a significant different
between both exercises and the control group
(p<0.05); whereas, no significant difference
was found between the aerobic and non-

musical exercise groups (p=0.48).

Paired t-test results of within group
differences showed that both music and no—
music aerobic exercise groups significantly
improved in terms of quality of life (p=0.0001,
p=0.006); however, no significant change
was found in the control group (p=0.08).

Table 2 Paired-t-test result of comparing pre and posttest aerobic capacity (mean + SD) of musical, non- musical

exercise, and control groups of elderly men

Group State (Mean + SD) Change Change% t P
. . Pretest 43.73£6.69
Aerobic music group (n=15) 19.94 +45.59 -3.64 0.003
Posttest 63.67+£24.47
. Pretest 48.13+13.4
Aerobic group (n=15) 15.34 +31.87 -2.89 0.012
Posttest 63.47+7.74
Pretest 44.67+14.15
Control group (n=15) 0.84 +1.85 -0.276 0.78
Posttest 45.5+16.4

Table 3 Paired-t-test result of comparing pre and posttest elderly men quality of life (mean + SD) across

three groups

Group State (Mean + SD) Changes  Change% t p
) ) Pretest 234.33+24.9
Aerobic music group 54.77 +23.37 -5.95  0.0001
Posttest 289.1+£20.6
. Pretest 249.8+36.1
Aerobic group 30.7 +12.29 -3.24  0.006
Posttest 280.5+21.5
Pretest 251.6+26.1
Control group 53 +2.11 -1.61 0.08
Posttest 256.9+£25.3

Discussion

The results of this study showed that eight
weeks of musical and non-musical aerobic
exercise caused improvement in the aerobic
capacity of elderly men; however, no significant
differences in the percent of change was found
between these two groups. Ghaderi et al,
examined the effect of motivating and relaxing
music on aerobic performance, rate of perceived
exertion, and salivary cortisol in male athletes
and concluded that the music have a positive
effect on aerobic performance of athletes [20].

Fakhari and Mahdieeh found that eight weeks of

physical activity can improve the aerobic power
in female patients with type 2 diabetes [21].

In addition, Kashef et al reported a positive
effect of 8§ weeks of aerobic training on the
aerobic capacity and blood lactate of young
men [22]. These research results are consistent
with the findings of the present research. It
seems that aerobic exercise can result in deeper
inspiration and expiration that in turn results in
strengthening of respiratory muscles and total

body fitness. In such circumstances aerobic
power increases following these activities.

In addition, it seems that after eight weeks of
aerobic exercise with and without music raises
the participants' morale and this could be one
of the reasons for the increase in aerobic
power. Moreover, it is possible that 90 percent
of free fatty acids oxidative metabolism
occurs when moderate intensity exercise (50
percent of maximum oxygen consumption) is
performed in long term [23]. Due to increase
of mitochondrial density following the
aerobic exercise, oxidative capacity of muscle
enzymes, activity electron transport chain
enzymes, activity enzymes involved in the
oxidation of fat, especially the beta oxidation
cycle enzyme as well as lipoprotein lipase
activity and lipid oxidation are increased. On
the other hand, aerobic exercise performed
in water can results in an increase in beta
adrenergic receptor density in adipose tissue
cell level; therefore, their susceptibility to
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the process of lipolysis is increased [24]. It
seems that the main driver of this process is the
distribution of catecholamines and reduction of
insulin effect on aerobic exercise, and increase
of fat oxidation [23]

Aerobic training is likely to result in
strengthening and maintaining of muscles
strength, increasing oxygen supply to brain,
increasing range of motion, developing muscle
control, and decreasing muscle stiffness
and hardness, enhancing balance ability and
increasing the energy and feeling of wellness
[25]. In regard to the effect of musical aerobic
on aerobic power of the participants, it may
be assumed that listening to music would
cause the person to divert attention from
fatigue caused by exercise and as a result lack
sufficient resource to process other information
as purposed by parallel information processing
model [1]. Based on the theory of Astarbrvk's
tunnel perception, listening to songs and music
or any other stimulus causes the person not to
feel the fatigue, therefore, keep on performing
the task that eventually improves performance
and increases the aerobic capacity of the
performer [12] . Barzegar et al., showed that
listening to fast music during incremental
exercise significantly increase respiratory
exchange ratio and the amount of carbon
dioxide produced while no significant change
in oxygen consumption and time to reach the
threshold of anaerobic occurred [26].
Birnbaum et al found that listening to music
with a fast tempo during the exercise increased
oxygen consumption [27]. Tiev et al also
reported that listening to music during exercise
significantly increase oxygen consumption
[28]. From neuromuscular point of view, it may
seem that some external stimuli such as music
while performing physical activity can increase
the firing rate of primary motor neurons in the
primary centers that results in further increase
of muscle contractions [29]. In addition, there
are reports that show listening to music with a
fast tempo decreases muscle tension, increases
blood flow to the muscles, and .causes muscles
to switch to aerobic metabolism [30]. As noted
earlier, the significant effect of aerobic exercise

was similar regardless of music presence on
aerobic power in the elderly participants.

The results of the present research also showed
that eight weeks of aerobic training with
musical and without music caused significant
improvement in the quality of life of elderly;
however, such effect was not found between
the two types of exercises.

Ghasemtalebi et al., investigated the effect of
8 weeks of aerobic exercise performed three
times per week on the quality of life of 23
elderly women and reported a positive effect
of aerobic exercise on the participants 'quality
of life [31]. Satoh et al., also conducted a
research in which the effect of exercise training
with music was examined on the cognitive
function of 119 older adults (age 65-84 years)
by dividing them into three groups of exercise
with music, music only, and control condition
and concluded that physical exercise along
with music have a positive effect on cognitive
function in the participants [32]. In addition,
Geirsdottir et al studied the effects of 12 weeks
of resistance training on physical performance
and hope of improvement in the quality of life
in 238 participants aged 65 years in Icelandic.
The result of a for mentioned study showed
significant improvement in lean body mass,
muscle strength, physical performance,
change in 6-minute walking distance, and
health-related quality of life [33]. Svantesson
et al., examined the effect of physical activity
on the quality of life of elderly and found a
positive correlation between the physical
activity and decrease of chronic disease
incidence, fear of falling, health care costs
and improvement of cognitive function,
muscle function and overall quality of life of
the elderly [34].The results of these research
are consistent with the findings of the present
research. Exercise and physical activity play
significant role on improvement of life quality,
prevention of mental disorders, including
depression, anxiety, stress, anger and stress
[35]. Research result show that exercise
(aerobic and anaerobic) reduces depression in
depressed patients [36] that can be attributed
to release of endogenous hormones such as
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enkephalins and endorphins secreted from
the anterior pituitary gland which in turn
increases positive mood in people or it may
be due to release of serotonin (or 5-hydroxyl
tryptamine) secreted from the gastrointestinal
system and central nervous system. Serotonin
is a neurotransmitter that facilitates messages
transmission from one region of the brain to
the other regions. Approximately 40 million
brain cells are affected directly or indirectly
by serotonin. These cells are related with
mood, sexual desire, appetite, sleep, memory
and learning, regulating body temperature and
some social behaviors that enhance energy,
vitality and happiness in people [37]. Exercise
and physical activity also have positive effect
on the immune system that is responsible for
stress management. Physical activity increases
antibodies and type of lymphocytes T (carrying
antibodies) that identify antigens production
source within the body and intervene to
eliminate the antigens' danger before they have
a chance to harm the body. Physical activity
increases the level of GH (growth hormone) in
the elderly women more than the younger ones.
It may be due to metabolic efforts in the body
to store glycogen and reduce the breakdown of
protein molecules and results in releasing the
stored fat. [38]. In addition, physical activity
and exercise reduce blood sugar levels and
reduce cellular resistance to insulin absorption.
In other words, exercise has insulin-like effect
that facilitates glucose enters into the cells
particularly the muscle cells [39].

Research result show that physical activities,
including jogging, cycling, dancing, and
walking may improve memory in time to
respond quickly to environmental stimuli
(environmental dominance) since regular
exercise increases blood flow to the brain,
leads to better oxygen and nutrition supply to
the brain neurons, and prevents the narrowing
of the arteries. Furthermore, exercise causes
the release of a growth factor called B.D.N.F
that enhances neurons resistant to damage and
may prevent some memory disease including
Alzheimer's and Parkinson [40]. It is likely that
some of these changes occurred following the

participation of both participants in exercise
with and without music that was reflected in
improvement in their quality of life condition.

Conclusion

Comparing the result of quality of life and
aerobic capacity of both music and non-music
aerobic exercise revealed that both group
improved significantly but the effectiveness
of the two types training was similar.
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