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Introduction: The current study aimed to evaluate the effects of different musical intensities 
on performance and cardiovascular responses after incremental exercise in male athletes. 

Materials and Methods: In this quasi-experimental study with a cross-over design, 15 male 
athletes were voluntarily selected. The study subjects performed Bruce protocol, along with 
listening to progressive music, slow music, and without music until exhaustion. 

Results: This study indicated that systolic and diastolic blood pressure, maximum oxygen 
consumption, maximum heart rate, and time to exhaustion insignificantly decreased while 
listening to slow music, compared to the no music (P=0.134, P=0.993, P=0.999, P=0.160, 
P=0.819, respectively). Furthermore, while listening to progressive music, compared to no 
music, the systolic and diastolic blood pressure, as well as maximum heart rate insignificantly 
increased (P=0.735, P=0.999, P=0.496, respectively); the maximum oxygen consumption 
and the time of exhaustion significantly increased in the study subjects (P=0.043, P=0.008 
respectively). Moreover, while listening to progressive music, compared to slow music, the 
systolic blood pressure, maximum oxygen consumption, maximum heart rate, and the time 
of exhaustion significantly increased (P=0.004, P=0.009, P=0.002, P=0.001 respectively); 
however, diastolic blood pressure presented an insignificant decrease (P=0.253). 

Conclusion: The obtained findings revealed that listening to progressive music can affect 
physiological factors and performance during exercising. It increases the athlete’s motivation 
and postpones the time to exhaustion to continue exercising; however, listening to slow music 
creates a state of relaxation during exercise and reduces heart rate. As a result, individuals with 
hypertension can decline their blood pressure during endurance exercise by listening to soft music.
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Introduction

articipating in endurance exercises is 
recommended for athletes and individu-
als of all ages to improve their health 
and fitness. However, due to the long 
time and uniformity performance, fa-
tigue, and pressure during the exercise, 

their endurance performance decreased [1]. In the last 
two decades, researches in the field of music psychol-
ogy have expanded and included various social contexts 
[2]. A large body of literature suggests that music pres-
ents a wide range of psychological effects and acts as 
an energizing factor. Other researchers suggested that 
motor function can be facilitated through music in vari-
ous manners. For example, music can act as a calming 
or stimulating agent, i.e., effective before or during an 
activity [2]. Music stimulates the right side of the brain, 
thereby facilitating cognitive tasks, such as mental prac-
tice and visualization [2]. 

The number of studies exploring musical reactivity and 
exercise has increased dramatically. Costas Karageorghis 
and David-Lee Priest, two researchers at Brunel Univer-
sity in London, England, recently published an overview 
of 62 studies completed since 1997. Part I of this two-
part review paper explains the evolution of conceptual 
approaches and processes underlying music’s impact, 
accompanied by a critical review and synthesis of em-
pirical work (Part II) (spread over Parts I and II). Pre-Task 
music was demonstrated to increase arousal, facilitate 
task-relevant visualization, and improve performance in 
simple motor tasks. Self-selected, motivating, and stim-
ulative music has been manifested to boost impact, min-
imize the ratings of perceived exertion, improve energy 
performance, and contribute to improved work output 
during repetitive, endurance-type tasks. Evidence indi-
cates that carefully chosen music can provide ergogenic 
and psychological benefits during high-intensity exer-
cise; however, it appears to be unsuccessful in reducing 
perceived exertion above the anaerobic threshold. The 
effects of music appear to be at their most potent when 
it is used to accompany self-paced exercise or in exter-
nally valid conditions. The positive effect of music on 
psychological state and performance is amplified when 
chosen based on its motivating qualities [3]. If the music 
conditions are correct, it will influence the wide range of 
biopsychological changes. This effect is a fundamental 
question that has attracted the attention of exercise sci-
ence, medicine, and psychology experts [4]. 

Multiple researchers have examined the physiological 
effects and others have assessed the effects of different 

types of music on physiological variables. For example, 
it has been stated that fast music increases mental 
arousal and slow music causes relaxation [5]. Some of 
the effects of music have been supported to improve 
physiological conditions in the body such as changes 
in heart rate, blood pressure, respiration, endorphins 
levels, skin reactions, brain waves, the limbic nervous 
system, the control center of the autonomic nervous 
system, and the reduction of physical pain [6]. 

Barwood et al. found that participants traveled more 
distance when running on the treadmill while listening 
to provocative music, had a lower lactate accumulation 
rate, and conversely, had an insignificant change in the 
rate of perceived exertion [7]. Studies revealed that mu-
sic affects muscle tension, vasoconstriction, immune 
function, respiration rate, changes in heart rate, and 
blood pressure [8]. 

Other studies demonstrated that listening to a variety 
of music can alter stress hormone levels, including cor-
tisol, adrenaline, and noradrenaline [9]. According to 
research, music improves motor performance and skills 
through the mechanisms of reducing fatigue, increas-
ing the levels of arousal, creating harmony, and promot-
ing relaxation and feeling comfortable; all of which are 
directly related to perceptual processes [8]. However, 
some of these studies have reached contradictory re-
sults on physiological responses that can be due to dif-
ferences in the types of music, activities, or the condi-
tions of the participants [10]. 

Birnbaum et al. reported that listening to fast music 
during exercise significantly increased oxygen consump-
tion, cardiac output, stroke volume, respiratory rate, 
and minute ventilation; however, there was no signifi-
cant difference in tidal volume, heart rate, and maximal 
oxygen consumption [10, 11]. Koc. et al. examined the 
effects of music on athletes’ performance. He noted 
that music, in general, can provide positive physiological 
effects (heart rate, blood pressure, body temperature). 
Furthermore, music, with a fast or slow beat, presents a 
different effect on performance [12]. Accordingly these 
results highlight why choosing the right type of music 
is critical. Moreover, they highlight the significance of 
the effect of music rhythm on the response to physical 
activity. Tiev et al. also reported that music significantly 
reduced the rate of perceived exertion and significantly 
increased heart rate, ventilation, oxygen consumption, 
and minute ventilation [13]. 

Barzegar et al. argued that listening to music during 
incremental exercise significantly influenced the rate of 
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perceived exertion, in the tertiary stage, heart rate, and 
respiratory exchange in all test stages, A-VO2 Diff in first 
and second test stages, and the anaerobic threshold. 
Contrarily, there is no significant difference in blood pres-
sure and fat oxidation between none of the test stages 
[14]. However, based on the aforementioned research-
es, it seems complicated to make the right decision to 
choose the type of music and its impact during sports 
activities. Therefore, the present study investigated the 
effects of different intensities of music on the cardiovas-
cular responses after the progressive exercise activities.

Materials and Methods

This was a quasi-experimental and practical study. 
Moreover, the statistical population of this study con-
sisted of all young male athlete students of the Faculty of 
Physical Education, University of Tehran. Fifteen eligible 
individuals were selected based on the objectives of the 
study. Accordingly, this group of athletes participated in 
3 separate sessions to perform the test. The first session 
was without music, the second session with slow music, 
finally the third session with progressive music. In this 
test, we used a cross-over design (this method was used 
to eliminate learning and activity effects). 

The results related to the quality assessment are illus-
trated in Table 1. The study participants completed the 
Bruce test1 in three sessions. The first group began with 
slow music in the first session, continued with slow mu-
sic in the second session; as the intensity of the exercise 
grew, so did the intensity of the music (the music began 
with a beat of 60 bpm2 in the early stages of the Bruce 
test, when the activity intensity reached to the middle 
stages, the music intensity was increased to a range of 
80 bpm to 90 bpm, as well. Moreover, when the move-
1. Every 3 min the speed & incline of the TM are increased. There 
are 7 such stages and only very fir athletes can complete all 7 
stages.
2. Beats per minute

ment of activity was at its highest intensity -at the final 
stages of the Bruce test- the number of music’ beats ex-
ceeded 120 bpm. The appropriateness of the bpm was 
tested using the program (Music 1.5 Adobe Audition) 
until they worked without music in the third session. 
The research groups interchanged their places, where 
each group performed all three types of tests.

The research design consisted of 3 experimental con-
ditions (slow music, progressive music, no-music) in the 
Physiology Laboratory of the Faculty of Physical Educa-
tion at the University of Tehran. Besides, there existed 
at least 72 hours intervals between the two stages of 
the test. The laboratory ambient temperature was 25°C 
and the humidity was 35%. The maximum oxygen intake 
was measured using a respiratory gas analyzer system 
(Ganshorn model), i.e., calibrated before each test. The 
Bruce test was also used in this analysis. Systolic Blood 
Pressure (SBP) and Diastolic Blood Pressure (DBP) val-
ues were collected before performing the test. SBP was 
determined by the appearance of Korotkoff sounds, 
while the point of disappearance of these sounds was 
considered as DBP. Furthermore, we analyzed the new 
numerical value obtained by subtracting the sum of SBP 
and DBP after exercise from rest, separately. Then, the 
study participants started the activity while listening to 
music or no music according to their session. Eventually, 
the research participants continued the Bruce test until 
exhaustion. Additionally, according to the research back-
ground, the loud sound of the music was considered to 
be 100 decibels. When the examined participants an-
nounced their inability to continue, the treadmill was 
stopped. The maximum heart rate was recorded imme-
diately after the test. We calculated and registered their 
SBP and DBP as soon as they sat in the chair, then sub-
tracted the sum of SBP and DBP after exercise from the 
rest separately and analyzed the new numerical value.

Table 1. Characteristics of subject’s (N=15)

Variation RangeSD±MeanVariables/Statistics Index

20 -250.96±23.75Age

1.02 -1.836.60±179.7height

64.79 – 73.748.07±69.26weight

21.1- 24.61.39±21.49BMI

41.13- 45.153.63±43.14VO2 max
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Graph pad prism was used to analyze the obtained 
data. The Shapiro Wilk test was used to check the nor-
mal distribution of data. Accordingly, if the achieved 
data were normal (P>0.05) for more than two groups, a 
one-way Analysis of Variance (ANOVA) was performed, 
followed by multiple comparisons with the Tukey’s HSD 
post hoc test. If the data were not normally distributed, 
the analogous non-parametric Kruskal-Wallis test was 
used to look at intergroup differences (more than two 
groups). For all statistical tests, a significance level of 
P<0.05 was considered.

Ethical considerations

Individuals provided signed informed consent forms 
at the onset of the study after being informed of all the 
conditions, including risks and benefits. To get acquaint-
ed with the test conditions and activity on the treadmill, 
a briefing session was carried out. By asking about their 
medical records, it was also ensured that none of the study 
participants had hearing impairments. Furthermore, the 
subjects could cancel the test at any time if desired.

Results

ANOVA was used to assess the time to exhaustion. 
Moreover, the Kruskal-Wallis test was used to deter-
mine the data on maximum heart rate, maximal oxygen 
intake, SBP, and DBP. The inter-group results indicated 
that listening to slow music, compared to non-musical 
situations reduced the difference of SBP and DBP, maxi-
mum oxygen consumption, HR max, and time of exhaus-
tion; however, this statistic was not significant (P=0.134, 
P=0.993, P=0.999, P=0.160, P=0.819, respectively). Ad-
ditionally, listening to progressive music, compared to 
the non-musical state, insignificantly increased the dif-
ference between SBP and DBP and HR max (P=0.735, 
P=0.999, P=0.496, respectively). However, it caused a 
significant increase in maximum oxygen consumption 
and time of exhaustion (P=0.043, P=0.008 respectively). 
Listening to progressive music, compared to slow music 
caused a significant increase in the difference between 
SBP, maximum oxygen consumption, HR max, and time 
to exhaustion (P=0.004, P=0.009, P=0.002, P=0.001, re-

Table 2. Descriptive statistics results

Variables Factors Mean Std. Deviation Std. Error of Mean
95% CI

Lower Upper

No music

HR max 186.2 12.82 3.311 179.1 193.3

VO2 max 43.14 3.636 0.938 41.13 45.15

SBP 3.667 1.759 0.454 2.692 4.641

DBP 0.766 0.460 0.119 0.511 1.022

Time to exhaustion 12.79 2.058 0.531 11.65 13.93

Slow music

HR max 179.7 15.06 3.89 171.4 188.1

VO2 max 41.74 5.027 1.298 38.96 44.53

SBP 2.373 1.422 0.367 1.586 3.161

DBP 0.666 0.523 0.135 0.376 0.956

Time to exhaustion 12.44 1.006 0.259 11.88 12.99

Progressive 
music

HR max 191.8 5.158 1.332 188.9 194.7

VO2 max 48.19 5.334 1.377 45.23 51.14

SBP 4.38 1.655 0.427 3.46 5.29

DBP 1.067 0.703 0.181 0.677 1.456

Time to exhaustion 14.64 1.605 0.414 13.76 15.53
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spectively); however, this increase in the difference of 
DBP was not significant (P=0.253) (Table 2).

Discussion 

The present study results conveyed a mixed message. 
This study revealed that external intervention (music) af-
fected the difference in SBP. Each of these variables was 
examined in a separate hypothesis. The collected results 
signified that according to the significant values   report-
ed from the difference of SBP, music significantly  im-
pacted the state of progressive music, compared to slow 
music. However, this finding was not significant in the 
other two conditions, as follows: slow music, compared 
to non-music mode, and progressive music, compared 
to non-music mode. According to the P-values reported 
in the difference DBP, there was no significant differ-
ence between the external intervention in the following 
conditions: slow music, compared to non-music mode, 
progressive music, compared to non-music mode, and 
progressive music, compared to slow music. Studies on 
the effects of music on blood pressure during exercise 
reported conflicting results; however, these studies are 
limited. The present study data were inconsistent with 
those of Birnbaum et al. [11]. They reported that listen-
ing to music during exercise did not significantly change 
SBP and DBP in non-athletic men. Szmedra Bacharach 
also noted that listening to music reduced blood pres-
sure during exercise [15]. Again, these contradictory re-
sults may be attributed to differences in the type of mu-
sic, the conditions of the subjects, as well as the type, 
duration, and severity of the protocol used during the 
test. Given that the Sympathetic Nervous System (SNS) 
plays a key role in regulating blood pressure, and stimu-
lation through the auditory system, can affect the SNS 
and cause changes in blood pressure [16].

Another goal of the present study was to investigate 
the effects of external interf e rence (music) on maxi-
mum oxygen consumption. The o b tained results de-
clared that music provides a  significant effect on two 
conditions; progressive music, compared to slow music, 
and progressive music, compared to non-musical status. 
However, this difference was not significant in the state 
of slow music compared to n on-music mode. These 
findings were in line with the reports by Simpson et al., 
Birnbaum et al., Bacon C et al., as well as Karageorghis 
and associates. They all mentioned that stimulus music 
presented a significant effect on the maximum amount 
of consumed oxygen [11, 17-19]. Bacon’s study exam-
ined the effect of music on maximal oxygen consump-
tion; they concluded that fast music had a significant 
effect on VO2 max results compared to slow music and 

non-music status [17, 20]. Birnbaum et al. reported that 
listening to fast mus ic significantly increased oxygen 
consumption; however, slow music did not significantly 
change oxygen consumption during exercise [11]. VO2 
max is a point where the body is no longer able to con-
sume oxygen despite increased exercise intensity, and 
individuals who are better prepared have higher oxygen 
consumption and can exercise more intensely. There-
fore, these plateau in the volume of oxygen consump-
tion during a series of maximum training with constant 
working intensity or training with increasing work inten-
sity, indicate the  maximum oxygen consumption. The 
amount of VO2 max is determined by the activity of 3 
vital organs. The first is the respiratory system, which 
transports oxygen from the atmosphere to the lungs and 
then to the bloods tream. The cardiovascular system, 
which moves blood and distributes it to various parts of 
the body, is the second. The muscle system, which re-
quires oxygen to derive energy from carbohydrate and 
fat intake, is the third one. Furthermore, factors that af-
fect the determination of the maximum amount of oxy-
gen consumed included the following: cardiac output, 
i.e., the amount of blood pumped per the contraction of 
the ventricle, the body’s blood-oxygen carrying capac-
ity (the hemoglobin of red blood cells), exercise skeletal 
muscle volume, the ability of muscle fibers to consume 
oxygen, and the last factor is genetics (40%-90%). Ad-
ditionally, listening to progressive music during exercise 
significantly increases heart rate and according to Equa-
tion 1, the cardiac output also increased. 

1) Q=HR (bpm) SV (mL)

As a result, this increase may affect the amount of VO2 
max, and the in dividual will later reach the VO2 max 
plateau. As mentioned, these contradictory results may 
be due to differences in numerous characteristics, such 
as cultural diversity, racial diversity, linguistic diversity, 
musical theme, weather conditions, the gender of the 
subjects, the level of physical fitness of the subjects, 
lack of control over some of the effective physical condi-
tions, and even lack of control over the mental and the 
psychological conditions of the subjects. 

The achieved findings revealed that music plays a ma-
jor role in heart rate in the situation of progressive mu-
sic vs. slower music; however, this difference was not 
significant in these conditions: slow music, compared 
to non-music mode, and progressive music, compared 
to non-music mode. Barwood et al. also reported that 
stimulant intervention increased heart rate, compared 
to non-stim ulating and control interventions [7]. Tiev 
et al. also examined the effects of music on cardiovas-
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cular responses. They reported that music significantly 
increased heart rate. Both studies were consistent with 
the presen t study [13]. Brownley et al. reported that 
music presented no significant effect on subjects’ heart 
rate [21]. According to previous discussions, music can 
affect the  sympathetic and parasympathetic nervous 
systems t hrough the auditory system; consequently 
increasing and decreasing the heart rate. However, the 
style of music and activity both influence heart rate. 
Moreover,  different types of music can elicit different 
responses. Because of its sedative properties, slow mu-
sic decreases sympathetic nervous system activity and 
heart rate; however, fast music stimulates the sympa-
thetic nervous system, which raises the heart rate due 
to its stimulating and emotional qualities. 

The pres ent study findings revealed that music also 
significantly influences the time to exhaustion in two 
statuses; progressive music, compared to the non-mu-
sic situation, and progressive music, compared to slow 
music. However, this difference was not significant in 
the case of slow music, compared to non-music condi-
tions. The effects of music on maximal and sub-maximal 
exercise performance in non-athletic boys were investi-
gated in one study. Subsequently, the findings revealed 
that listening to various styles of music while perform-
ing ma ximum performance in the Bruce test had no 
major effect on the time to exhaustion [16]. Macone et 
al. documented that listening to music during exercise 
provided no significant effect on time exhaustion [22]. 
Crust in 2004, Copeland, and Franks reported that music 
is ineffective in the time to exhaustion; therefore, these 
studies’ data were inconsistent with those of the pres-
ent study [23, 24]. Jorn Lemmer investigated the effects 
of the external intervention on the time to exhaustion 
and return to its resting state after continuous training 
in male athletes. The relevant results indicated that the 
time to exhaustion in exercising significantly increased 
with music conditions with moderate rhythm [25]. 
Szabo e al., Elliott Dave et al., and Nakamura et al. also 
found  that music delays fatigue. Besides, researchers 
found that muscle tension changes with different types 
of music; thus, slow music may reduce muscle activity 
during exercise. Therefore, it increases the motivation 
of the individual to do the exercise and allows him to 
work longer [26-28].

Conclusion

Listening to progressive music during exercise can af-
fect physiological factors and performance, according 
to the findings of this research. Progressive music raises 
the athlete’s maximum oxygen intake and time to ex-

haustion, enhancing incentive to exercise and delaying 
fatigue; thus, this can be a significant factor in exercise 
training to improve the capacity to receive oxygen and 
activity time, during exercise. Slow music, on the other 
hand, induces a relaxed state during exercise, which de-
creases heart rate and blood pressure. As a result, indi-
viduals with hypertension who exercise while listening 
to soft music will decline their blood pressure.
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