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Abstract
Purpose: During exercise, the effects of music on the performance have been previously evaluated. However, the 

superiority of the type of music and during recovery is not yet clear. Therefore the aim of this study was 
to determine the impact of music with a spicy and light beat on changes in lactate levels, blood pressure, 
heart rate, and appetite during the recovery period after the endurance swimming. 

Material: Thirteen healthy young girls participate in three control and experimental trials. The participants 
performed a swimming. Immediately after swimming, they listened to music. Also, evaluations before 
and after (several times) swimming were performed.

Results: Five minutes after swimming there was a significant difference between the non-sound group with the 
music groups (p<0.05). In blood lactate, there was a significant difference between the spicy and light 
music groups compared to the non-sound group, 2 and 5 minutes after swimming. In heart rate, systolic 
blood pressure and appetite components, there were significant difference between spicy and light 
music groups at time 10, 15 and 25 minutes. In the 25 minutes after the swim, reducing the heart rate in 
light music was more than spicy. Also, 10 minutes after swimming, the spicy music group could not cope 
with the increase in heart rate (p<0.05). There was a significant difference between the two music groups 
in minutes 5, 10 and 15 after swimming (p<0.05).

Conclusions: Listening to light music during recovery from endurance swimming was associated with decreased 
lactate levels and heart rate, but listening to spicy music increased heart rate and prospective.

Keywords: swimming, lactate, heart rate, appetite, music tempo.

Introduction1

Athletes use music to improve performance and 
increase motivation. The effects of listening to music on 
physiological, psychological and physical indices of sports 
enthusiasts have also been studied [1-4]. Some studies 
have shown a positive effect of music on improving the 
physiological status, such as changes in heart rate (HR), 
respiration, blood pressure (BP), endorphin levels, skin 
reactions, brain waves, and also the reduction of sensation 
and threshold of physical pain [3-5].

The effect of music before and during the sport and 
physical activities has been discussed before, and It has 
been shown that music before the exercise can act as a 
stimulant to the level of arousal and physiological state 
[6]. Also, the music during exercise has been considered 
as a motivation to continue long-term, repetitive activities 
[7].

Endurance exercise and fatigue are associated with 
changes in the cardio-respiratory system and increase 
psychological stress [8]. In recent research, submaximal 
and medium level exercise was improved by music. Also 
in these exercises music reduced the rating of perceived 
exertion (RPE) [9, 10].
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In intense exercises, music increases the potential 
to improving motivation, while this improvement in 
motivation is likely not to improve performance [11].

Although athletes report music favorable effects 
during training or competition, conflicting studies have 
also been observed. The contradictory results of the music 
effects are probably due to the type of music, the nature of 
exercise and the specification of participants (age, gender, 
etc.).

Swimming is a competitive recreational sport that 
causes significant physiological fatigue from intense 
activity in competitive swimmer [12]. However, the 
characteristic of swimming exercise is that the joints 
are not under bodyweight pressure and its beneficial 
role in achieving cardiovascular fitness is important. 
So this sport has been popular with people and athletes 
and the potential of music is likely effective in swimmer 
performance. In addition, swimming is a pleasure sport. 
So it is important to create a feeling of enjoying music 
in swimming. Yet due to the lack of effective devices 
for transmitting sound in this environment, the effect of 
music on swimmer performance is unclear [12].

Appetite is a mental feeling of hunger, fullness, 
satisfaction and prospective that can affect to calorie intake 
[13]. Physical activity reduces appetite by increasing 
energy consumption, and temporarily inhibiting hunger 
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and delaying the onset of food eating [14].
Many studies have examined the effects of exercise 

on appetite, but there is a contradiction in this. Several 
studies have reported an increase, decrease, and loss 
of appetite after exercise [13-15]. However, metabolic 
substances produced by metabolism after an exercise can 
affect appetite. Studies have shown that increasing lactate 
due to exercise may be acting a role in reducing appetite 
and is one of the possible mechanisms for inhibiting 
hunger [14].

Lactate is a metabolic product of physical activity and 
it was suggested at the beginning of the twentieth century 
that increased levels of lactate in muscle and so blood is 
the major cause of fatigue exertion when exercise is very 
intense [16].

However, fatigue results in impaired physiological 
functions. For example, it reduces appetite and 
accumulates metabolic products. In such a situation, a 
desirable recovery can lead to the reconstruction of energy 
resources and delay the fatigue process [7].

Nowadays, the effects of post-exercise music are 
considered as a contributing factor to recovery. The use 
of music to improve post-exercise recovery has different 
physiological dimensions. Using music in the recovery 
period is considered a new strategy and elite athletes use 
music before or after the competition to increase their 
recovery and physiological and psychological fitness [7].

In this regard Jeffreys argued that music was not just 
a motivator during hard work and could help to better 
recover. He showed those who listened to music during 
the recovery period had a faster drop in lactic acid than 
those who did not listen to music [17].

From a long time ago recovery is performed both 
active and passive. Active recovery is preferred because 
it reduces lactate levels in the blood [18, 19].

A possible mechanism for this is the increase in blood 
flow to tired muscles and the metabolites washout by this 
process. However, most athletes after exercise and the 
resulting fatigue tend not to perform active recovery with 
maintaining a certain speed [20]. In this case, using music 
to facilitate the recovery process seems more appropriate, 
because it causes a series of changes in emotional, 
hormonal, nervous and cardiac and cardiorespiratory 
systems and etc. [7, 20]. 

Most research in music has focused on the impact of its 
function on the science, and rarely has been investigated 
from the biological and psychological point of view 
[16]. Some limited studies have examined the effect of 
music on time spent on post-exercise recovery [7]. Also, 
some researchers have studied the effect of music on the 
performance of athletes. So, recent studies have mostly 
focused on the effectiveness of music in reducing stress 
and enhancing exercise performance [21, 22].

Choosing the right type of music is very important, 
as the specific type of music stimulates people, and it 
makes people calm [23, 24]. So, the main question for 
researchers is, which music (with what beat) is better.

Therefore, the present study was designed to 
investigate the effect of the type of music. In this study, 

we hypothesized that the type of music can have different 
effects. According to this assumption, we evaluated the 
effect of music with a spicy and light beat on changes in 
lactate, BP, HR and appetite during the recovery after an 
endurance swimming.

Materials and methods
Participants. Twenty-seven girl swimmers (with 5 

years of championship history) voluntarily notification 
their readiness to participate in the present study. Of 
these twenty-seven, only twelve (age: 31.25±3.15 yr, 
height: 165.1±4.7 cm, weight: 63.1±3.42 kg, body fat: 
26.41±2.24%, BMI: 22.12±3.24 kg.m2) were randomly 
selected to participate in the study. The characteristics of 
the participants are presented in Table 1.

Prior to the implementation of the research protocol, 
all stages of the study and possible risks were explained 
to the participants, and written consent was obtained from 
them.

The criteria for entering and exiting the participants 
were as follows:

•	 Participants were swimmers (with 5 years of 
championship history).

•	 Participants were healthy (self-report of their health 
and health visit by a physician).

•	 The participants were not smokers and did not drink 
alcohol. Caffeine or any stimulant was prohibited.

•	 Participants had no exercise or heavy physical 
activity 72 hours before taking part in the study.

Initial evaluation
One week before the start of the protocol, baseline 

evaluation was performed, which included weight, height, 
body fat, and waist to hip ratio (WHR). Also, the baseline 
study was performed to determine a pressure range equal 
to 75-85% of the maximum heart rate (MHR) in all 
participants. In addition the speed of movement along the 
pool was calculated. 

Measurement of appetite
The appetite visual analog scale (VAS) was presented 

before, immediately after, 15, 30 minutes and 1, 2 and 3 
hours after swimming. Participants were asked to fill out 
a questionnaire at a specified time and on VAS evaluate 
their amount of fullness and hunger. 

Participants on the chart (0-100 mm in size) indicated 
their amount of satisfaction, fullness, hunger, and desire 
to eat with a marking.

Measurement of heart rate and blood pressure
Baseline HR and systolic blood pressure (SBP) and 

diastolic blood pressure (DBP) was measured 75 min after 
breakfast and before the protocol began. Furthermore, HR 
and BP was measured immediately after the start of music 
play and in the 2, 5, 10, 15 and 25 minutes.

Measurement of blood lactate
Lactate was measured immediately, 5 and 15 minutes 

after exercise in recovery period using an Xpress 
lactometer (Germany, Morfelden-Walldorf).

Nutrition control
Participants ate breakfast similar to 185 calories (fruit 

juice, bread, and cheese).
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Swimming protocol
Each participant was present in the pool for 3 sessions. 

The protocol was repeated with a one-week recovery 
based on a crossover design for spicy or light music and 
control (non-sound) trials.

•	 Each swim session was as follows: 10-min warm-
up, which included 5 min of stretching and 5 min of 
soft swimming.

•	 Participants began swimming. Then they continued 
to until exhaustion with 75–80% of their MHR. 

•	 Swimming protocol included a high-intensity 
interval freestyle swimming in a pool with a length 
of 25 meters. Every 25 meters (pool length) lasted 
for 55 seconds, and participants every 25 meters 
had rest for 10 seconds. In the end, participants 
swam averaged 1240 meters in 24 minutes. 

The intensity of exercise was monitored by a HR 
telemetry device and measured with a Pro chest strap 
polar HR monitor (H10 polar, 2017, Polar Electro, Inc. 
Finland). 

A 6-20 RPE that introduce by Borg was used to 
determine the exhaustion of subjects together with HR 
measures. Borg scale was shown to subjects every 10 
seconds (Rest interval time).

Music selection
Music intervention was started immediately after 

leaving the water. Each music trial included 25 min 
light (80 bpm) or spicy (120 bpm) or non-sound (just 
using headphones without any sound). Each music trial 
included six unblemished music that played with Adobe 
Music 1.5 audition software to proportional to the number 
of rhythms. The music loudness was considered as 70 dB 
[7].

It is worth mentioning that the subjects were present in 
the pool from 8 am (start the research) to 12 pm (end the 

research) and the pool water temperature was 25-27 °C.
Statistical analysis
The Shapiro-Wilk test was used to determine the 

normality of data. The results of the study are reported as 
mean and standard deviation. To determine the variation 
of each of the variables in different stages was used 
one-way repeated-measures ANOVA. In addition, the 
Bonferroni test was used for the difference between test 
stages and between the groups. The significance level of 
P<0.05 was considered.

Results
Blood lactate
Lactate increased immediately after swimming and 

five minutes after swimming than before swimming in all 
three groups. Five minutes after swimming there was a 
significant difference between the no sound group with 
the spicy and light music group. Also, 5 minutes after 
swimming there was a significant difference between 
all three groups with immediately after swimming. 
In addition, 15 minutes after swimming there was a 
significant decrease compared to immediately after 
swimming (p<0.05) (Table 2).

Heart rate
In three modes of spicy, light and non-sound music, the 

HR increased significantly immediately after swimming, 
2, 5, 10, 15 minutes after swimming compared to pre-
swimming. Also, 25 minutes after swimming, the HR 
significantly decreased in the spicy and light music group 
than immediately after swimming (p<0.05) (Table 3).

There were no significant differences between the 5, 
10, and 15 minutes (Table 3). 

Two minutes after swimming, there was a significant 
difference between the spicy and light music groups 
compared to the non-sound group. This indicates a 

Table 1. Characteristics of participants (n=12)

Variable Mean ± SD
Age (yr) 31.25±3.15
Height (cm) 165.1±4.7
Weight (kg) 63.1±3.42
BMI (kg.m2) 22.12±3.24
Body fat (%) 26.41±2.24
WHR 0.79±0.09
Swimming distance (m) 1231.48±80.12
Swimming time (min) 24.02±3.71
Note: BMI= Body mass index; WHR= Waist to hip ratio;  SD= Standard deviation

Table 2. The changes of lactate

Condition Before Immediately after Min 5 Min 15

Lactate
(mmol/L)

Spicy music 2.19±0.08 *3.89±0.51 *©†4.12±0.9 3.87±0.57
Light music 2.17±0.04 *3.45±0.27 *©†4.01±1 3.65±0.15
Non-sound 2.21±0.06 *3.66±0.43 *†4.89±0.89 †4.03±0.67

*Significant change with ANOVA Rep. measurements and Bonferroni compared to baseline (p<0.05).
†Significant change compared with immediately after swimming (p<0.05).
©Significant difference with non-sound control group 5 min after swimming (p<0.05).
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decrease in HR with both kinds of music in a time of 
2 minutes after a swim. Also, there was a significant 
difference between spicy and light music groups at ten, 
fifteen and twenty-five minutes. This showed that in all 
three times, light music was effective in reducing HR 
(p<0.05) (Table 3).

However, in the twenty-five minutes after the swim, 
due to a significant reduction in the HR in the light music 
group compared to the non-sound group, the light music 
was more effective than spicy. Also, ten minutes after 
swimming, it was found that because of the significant 
difference between the spicy music group and the non-
sound group, the spicy music group could not cope with 
the increase in HR (p<0.05) (Table 3).

Blood pressure
SBP and DBP increased in both spicy and light music 

groups immediately after swimming and 2 minutes after 
swimming, in addition, SBP changes significantly in both 
spicy and non-sound groups 10 min after swimming and 
non-sound group 15 min after swimming with before 
swimming (p<0.05) (Table 3).

In values heart rate, significant differences were 
observed between the spicy and light music groups at 5, 
10 and 15 minutes after swimming (p<0.05) (Table 3).

The values of DBP in all three groups and on times 
5th, 10th, 15th and 25th minutes after swimming did not 
show any significant changes with times before swimming 
(Table 3).

Appetite
Fullness
Significant differences were observed between the 

spicy and light music groups with the pre-swim stage 
at one and 3 hours after swimming (p<0.05). Indeed, 
a significant differences were observed between the 
spicy and light music groups with an immediately after-
swimming stage at fifteen minutes after swimming. In 
addition, there was a significant difference between the 
spicy and non-sound music groups at the 15th minute 
after swimming (p<0.05). However, at other stages there 
was no significant difference (Figure 1 A).

Hunger
Significant differences were observed between the 

spicy and light music groups with the pre-swim stage at 
3 hours and 15 min after swimming (p<0.05). Significant 

differences were observed between the spicy and light 
music groups with an immediately after-swimming stage 
at thirty minutes and one, 2 and 3 hours after swimming 
(p<0.05). However, at other stages there was no significant 
difference (Figure 1 B).

Prospective
Significant differences were observed between the 

spicy and light music groups with an immediately after-
swimming stage at fifteen and thirty minutes and one, 
2 and 3 hours after swimming. In addition, there was a 
significant difference between the spicy and light music 
groups at the 15th minute (p<0.05). However, at other 
stages there was no significant difference (Figure 1 C).

Satisfaction
Significant differences were observed between the 

spicy music group with the pre-swim stage at 3 hours after 
swimming (p<0.05).

Significant differences were observed between the 
spicy music group with an immediately after-swimming 
stage at thirty minutes and 3 hours after swimming. In 
addition, there was a significant difference between the 
spicy and light music group with a non-sound group at the 
15th minute after swimming. Also, there was a significant 
difference between the light and spicy music groups 
with the non-sound group at 30 minutes and one hour 
after swimming respectively (p<0.05). However, at other 
stages there was no significant difference (Figure 1 D).

Discussion
Previous research has examined the effect of music 

during and after exercise [6, 25]. Listening to music 
during exercise is not possible for some sports including 
swimming, and swimmers listen to music just before 
the exercise or during recovery. However, choosing the 
type of music can also have different effects [23, 24]. 
According to our knowledge, the effect of music on the 
recovery period has not been studied.

Two recovery methods have been introduced: this 
is active and inactive recovery. Many coaches tend to 
have active recovery because of the superiority of active 
recovery in reducing lactate [18, 19]. However, during the 
recovery period, athletes do not tend to be active recovery 
and use new methods and techniques to aid in the recovery 
process [20]. One of these is listening to music.

Table 3. Changes in HR and BP before and after swimming protocol

Variable Music 
tempo

Before 
swimming

Immediately 
after

Recovery
min 2 min 5 min 10 min 15 min 25

HR (min)
Spicy 96.3±6.1 †177.6±6.8 †*128.6±15.3 †129.8±9.2 #†*121.5±10.8 †#112.3±8.6 #96.2±10.1
Light 95.4±7.3 †180.5±8.2 †*123.9±18.1 †124.7±11.9 †116.7±8.8 †106.5±10.4 *87.6±9.5
Non-sound 93.9±8.7 †181.5±8.2 †140.3±14.9 †121.5±8.2 †117.7±10.4 †110.8±12.4 95.6±8.5

SBP 
(mmHg)

Spicy 102.5±0.7 †141.4±1.09 †130.7±0.93 #†119.3±0.96 #†120.2±1.01 #109.1±0.79 106.43±1.05
Light 100.3±0.88 †139.9±1.19 †127.9±0.94 †114.01±1.01 111.6±0.79 102.2±0.83 104.31±0.7
Non-sound 101.3±0.5 †142.2±0.2 †131.5±1.0 †118.10.86 †122.1±0.88 †111.4±0.91 109.71±0.9

DBP 
(mmHg)

Spicy 7.75±0.46 †9.25±1 †8.81±1.28 7.93±0.62 7.87±0.58 7.81±0.75 7.75±0.65
Light 7.5±0.75 †9.12±1.06 †8.68±0.7 7.54±0.92 7.01±0.79 7.11±0.45 7.44±0.39
Non-sound 7.61±0.66 †9.56±1 †8.99±1.28 7.81±0.12 7.32±0.58 7.54±0.48 7.18±0.09

Note: HR: Heart rate; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; *significant difference with non-sound group; #significant 
difference with light music group. †Significant change compared with before swimming (p<0.05).
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Therefore, the purpose of this study was to evaluate 
the effect of two types of spicy and light music in the 
recovery period.

As observed in previous studies the effect of music 
on lactate [20, 25], we hypothesized that a particular type 
of music (spicy and light) would have different effects 
on lactate clearance. Interestingly, in the minute 5 of the 
recovery, the music affected. That is, under fatigue and at 
the beginning of recovery, music did not have a beneficial 
effect, and it did not, at the 15th minute. 

This finding was not similar to Eliakim et al [20]
research, as they observed the effect of the music at 
twelve and fifteen minutes, and stated that the positive 
effect of music was only evident in the recovery period 
as time elapsed. Because as time went by, fatigue and HR 
was reduced.

Probably the reason for the 15th minute inconsistency 
was due to the type of exercise. The exercise protocol 
of the present study was endurance, while their research 
exercise was intense, and endurance exercise than intense 
exercise does not affect too much lactate levels [26].

Because the exercise protocol of the present study is 
enduring in nature, it does not affect lactate levels more 

[26], and for the same reason, at the 15th minute lactate 
was significantly reduced in all groups, even in the control 
group.

Physical exertion is caused by the duration and 
intensity of the exercise. In endurance exercise, fatigue 
occurs because of the long duration of the exercise. This 
fatigue has strong effects on mental states. Therefore, in 
the interplay of the psychological effects of music on the 
mind and fatigue on the mind, fatigue will overcome. So 
it was probably because of this factor that music didn’t 
affect lactate after exercise [20].

Immediately after swimming, HR increased due to 
physical activity, and this increase is also noticeable in 
the minutes of 2, 5, 10 and 15 after swimming. However, 
in the second minute, there was a significant difference 
between the non-sound and the music groups. This 
indicated that the influence of music on the HR variations 
after a moderate time swimming. Probably in contrast 
between the mental effect of fatigue and the mental effect 
of music, the positive effects of music are temporarily 
dominant, the effect disappears in the fifth minute.

As time elapsed and fatigue decreased in the minutes 
of 10, 15 and 25 after swimming, the fatigue decreased 

Figure. (A) Fullness; *Significant change in spicy and light groups compared to before and **immediately after 
swimming; #Significant changes in spicy compared to non-sound group 15 min after swimming (P<0.05); (B) Hunger; 
*Significant change in spicy and light groups compared to before and **immediately after swimming (P<0.05); (C) 
Prospective; **Significant change in spicy and light groups compared to immediately after swimming; #Significant 
changes in spicy compared to light music 15 min after swimming (P<0.05); (D) Satisfaction; *Significant change in spicy 
group compared to before swimming and **immediately after swimming; #Significant difference in spicy compared to 
non-sound group 15 min and 1 h after swimming, and with light music group 15 and 30 min after swimming (P<0.05).
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and the effects of music reappeared.
At minutes of 10, 15 and 25, there was a significant 

increase in spicy music compared to light music, which 
was probably due to the motivational state of spicy music 
that increased the HR [7].

Interestingly, over time, the effect of understanding 
music increased. And at twenty-five minutes after 
swimming the music significantly decreased the HR 
compared to the control group. Consistent with this 
finding, Savitha et al. concluded that light music after 
swimming is suitable for rest and helps to recover physical 
parameters and HR decrease [25].

In addition, there is a hypothesis that light music can 
also affect the HR by affecting the respiratory system 
[25]. So it is also likely that more effect of light music 
in the twenty-fifth minute (due to distance from exercise 
time) was likely to be due to breathing.

The results of this study showed that listening to 
music during the recovery period after swimming did 
not have a significant effect on BP. The SBP and DBP 
immediately after swimming, 2 and 5 (only DBP) minutes 
after swimming in three types of music was significantly 
higher than before swimming.

Savitha et al reported that listening to both spicy and 
light music during the recovery period after exercise, will 
significantly reduce the BP [23]. 

In our research, the lack of a significant effect of music 
on BP can be due to lactate and metabolites accumulation. 
On the other hand, there is also the possibility that music 
does not impressive affect BP due to the body’s need to 
lower its temperature and increase the blood flow of the 
skin and active muscles.

So, in order to balance the hemostasis, it is necessary 
to maintain BP at a higher level than before swimming.

However, there was a significant difference in SBP 
between the two groups of spicy and light music. In the 
spicy music, BP was high because of the stress state of 
spicy music.

In the present study, appetite decreased after swimming 
in all three groups. But there was an increase from 
minutes 15. That means independent of the music effect, 
exercise has an effect of appetite suppress. However, 
this suppression of appetite was temporary, and at other 
times of recovery and with increasing time interval from 
swimming, appetite increased. This finding is consistent 
with the findings of most previous studies [27-29]. In 
this respect, it is hypothesized that exercise is a negative 
energy balance. Exercise with this mechanism stimulates 
food intake behavior to rebuild depleted resources and 
restore energy balance [30, 31]. In addition, the difference 
of fullness and satisfaction were meaningful in spicy 
music and an increase was observed in prospective 
statement compared with quiet music.

According to our results, the rhythm of music is 
important in appetite. Along with the results of the 
present study, we can point to Mc Elrea and Standing [32] 
research that increased the consumption of drinks with 
spicy music. This finding was also confirmed by other 
researchers [33-36].

Conclusion
In summary, listening to light music during recovery 

from endurance swimming was associated with decreased 
lactate levels and HR, but listening to spicy music 
increased HR and prospective. Also, music no impact on 
BP.

Whether these changes can useful the next training 
session or competition is still unclear and needs further 
investigation. And we suggest that, given the limitations 
of the present study, this study should be conducted over 
a longer period of time and following other exercises and 
by evaluating other relevant variables.
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