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Abstract
Introduction. Music is useful to reduce the perception of effort and to increase physical performance.
Objectives. The objective was to highlight the interest in the relationship between physical exertion and music listening, 

by studying the number of publications appearing in PubMed, which cover this subject.
Methods. The obtained information was from the database of the PubMed site. In order to highlight the relationship be-

tween music and sport, key words were selected: “music listening AND sport” (ML-SP). The articles were collected from the 
first year of PubMed publication until the end of 2018. The following filters were analyzed: “Sex”, with sub-filters: “Male” 
(M), “Female” (F) and “Male+Female” (M+F); “Age”, with sub-filters: 0-18 years, 19-44 years, 45-64 years, >65 years and 
>80 years. An analysis of the chosen keywords, in relation to the: filters and the total number (N) of publications; sub-filters 
and the average number of publications per year (N/Y) was made.

Results. Differences were significant between N/Y - 45-64 (p=0.0008); N/Y - >65 (p=0.0005); N/Y - >80 (p=0.0001); 19-
44 - 0-18 (p=0.0351); 19-44 - 45-64 (p=0.0064); 19-44 - >65 (p=0.0028); 19-44 - >80 (p=0.0001).

Conclusions. 1) Studies regarding ML-SP were analyzed from the first publications posted by PubMed until the end of 
2018, for a period of 69 years. 2) ML-SP studies, although not very numerous (154), have increased numerically over time, 
the most being registered in 2017. 3) Most studies were performed on human subjects of both genders, between the ages 19-44 
years. 4) This study shows that there is a growing interest in studies related to the ML-SP relationship, but further research is 
required in order to extend this topic.
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Introduction
Music has positive effects on the emotional state and 

physical activity (Hutchinson et al., 2015). Listening to 
music self-selections or listening to classical music, after 
exposure to a stressor, significantly reduces negative 
emotional states, compared to listening to heavy metal 
music or remaining quiet (Labbé et al., 2007). Music is 
cheap, easy to administer, with no adverse effects (Matsota 
et al., 2013), and has mild anxiolytic effects (Fachner et al., 
2013). Different mechanisms explain the positive effects of 
music during physical exercise: via rhythmic training; via 
the release of well-being hormones; via the excitation of 
the autonomic nervous system; via mood and the evocation 
of positive memories; by diverting our attention from the 

unpleasant effects that physical exertion can cause, such as: 
fatigue, pain, boredom (Clark & Tamplin, 2016; Habibzadeh, 
2015). Listening to music can increase performance during 
resistance exercise (Ballmann et al., 2018).

Objectives
The objective was to highlight the interest in the 

relationship between physical exertion and music listening 
by studying the number of publications appearing in 
PubMed, which cover this subject.

Hypothesis
Studies show great interest in the relationship between 

listening to music and stress, and physical exertion in 
general. However, the relationship between listening 



171

The relationship between music listening and sports

to music and physical stress remains limited given the 
publications found in PubMed.

Material and methods
The information was obtained from the database of the 

PubMed site.
Keywords
We mention that “music listening” was used instead of 

“music”, because the word music also refers to musicians. 
In order to highlight the relationship between music and 
sport, key words were selected: “music listening AND 
sport” (ML-SP). The articles were collected from the first 
year of PubMed publication until the end of 2018. 

Periods of research
The publications were grouped by 10-year periods up 

to 2009, for which the average number of publications per 
year was calculated. From 2010 until the end of 2018, the 
number of publications per year was recorded. 

PubMed filters
The following filters and sub-filters were analyzed:
•	 “Sex” filter, with sub-filters: “Male” (M), “Female” 

(F) and “Male + Female” (M+F)
•	 “Age” filter, with sub-filters: “Birth-18 years” (0-18), 

“Adult 19-44 years” (19-44), “Middle Aged 45-64 years” 
(45-64), “Aged: 65+ years” (>65) and “80 and over 80+ 
years” (>80). 

Study design
An analysis of the chosen keywords was made in 

relation to the: 
•	 filters and the total number (N) of publications
•	 sub-filters and the average number of publications 

per year for each sub-filter (N/Y)
The number of publications presented in the results 

is that displayed by the PubMed site, according to the 
publication information. 

Statistical evaluation
- The results obtained were analyzed using SPSS 19.0. 

statistical package. 
- For continuous data examination, Student’s t test was 

used. 
- The differences were considered significant at a p< 

0.05. 

Results
The data were collected in January 2019. For all 

groups, data distribution was normal, according to the 

Kolmogorov-Smirnov test. The analysis was made for the 
chosen time periods.

a) Analysis of the total number (N) of publications 
(Table I, Fig. 1)

Table I 
Total number (N) of publications

Keywords 
chosen

Time period for which PubMed 
presented studies N

LM-SP 1949-2018 154

For the period analyzed (69 years), from the first 
PubMed publication on ML-SP until the end of 2018, N 
was 154. Overall, the most numerous publications were 
for H (131), and the fewest were for Year (2). Of sub-
filters, the most numerous publications were for: H (131), 
M F (118), 19-44 years (86).

Figure 1 – Total number (N) of publications for sub-filters.

b) Analysis of the keyword “Music listening and 
sport”, for the filter “Sex” (Fig. 2)

N/Y was higher in 2017 (=22) and 2014 (=19). N/Y 
for: a) M was higher in 2016 and 2017 (each =15); b) F 
was higher in 2016 (=15); c) M+F was higher in 2015, 
2016 and 2017 (each=15). The site published no studies 
for M, F and M+F between 1949-1979.

Differences (Table II) were not significant between: 
N/Y-M (p=0.1294), N/Y-F (p=0.0693), N/Y-M+F 
(p=1748); M+F-M (p=0.4108), M+F-F (p=0.2524).

Figure 2 - Number of publications for the keyword “Music listening and sport”, for the filter “Sex”.
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Table II 
Statistical analysis for the keyword “Music listening and sport”, 

for the filter “Sex”
Periods 1949-2018 N/Y M F M+F
Mean 8.9375 6.15 5.2375 6.5375
Standard deviation 8.0029 5.7178 5.0578 5.9346
P-value for comparison 
with N/Y - 0.1294 0.0693 0.1748

P-value for comparison 
with M+F  - 0.4108 0.2524 - 

c) Analysis of the keyword “Music listening and 
sport”, for the filter “Age”(Fig. 3)

N/Y was higher in 2017 (=22) and 2014 (=19). N/Y 
for: a) 0-18 was higher in 2015 (=7); b) 19-44 was higher 
in 2017 (=14); c) 45-64 was higher in 2017 (=7); d) > 65 
was higher in 2017 (=7); d) > 80 was higher in 2011 (=2). 
The site published no studies: a) between 1949-1979, for 
all ages; b) between 1990-1999, for 45-64, >65 and >80; c) 
in 2010 and between 2012-2018, for >80.

The differences (Table III) were significant between: 
N/Y - 0-18 (p=0.0026); N/Y - 45-64 (p=0.0008); N/Y 
- >65 (p=0.0005); N/Y - >80 (p=0.0001); 19-44 - 0-18 
(p=0.0351); 19-44 - 45-64 (p=0.0064); 19-44 - >65 
(p=0.0028); 19-44 - >80 (p=0.0001). The differences were 
not significant between N/Y - 19-44 (p=0.0564).

Discussions
The present work is a continuation of our studies 

regarding the relationship between music and sports 
(Jurcău & Jurcău, 2012). 

A. Analysis of filters
a) Analysis of the Sex filter. Most studies included 

human subjects of both genders. This proves that the 
interest of the publications was related to studying the 
reactions of both men and women regarding the connection 
between music listening and sports. The publications with 

M subjects were more numerous than those with F, which 
may indicate that the interest in studies on the chosen topic 
was higher with respect to M. N/Y shows that the interest 
in this research topic increased between 1980-2010. The 
highest interest in studies with M+F was present in 2015, 
2016, 2017, while in 2018 a lower N/Y was registered. The 
interest in H is also evidenced by the differences between 
M+F - M (p=0.4108) and M+F - F (p=0.2527), which, 
although statistically non-significant, were present.

b) Analysis of the Age filter. Most studies included 
young human subjects (19-44). This proves that the interest 
of the publications was related to the study of reactions in 
young subjects, regarding the connection between music 
listening and sports. N/Y for ages 44-64 and > 65 was 
comparable, these age groups proving to be of comparable 
interest for the literature. The smallest N/Y was for age > 
80, which proves that this age segment, although arousing 
lower research interest, was still analyzed. N/Y shows 
that interest in this research topic increased between 
1980-2011. The highest interest in studies with 19-44 was 
present in 2017, while in 2018, a lower N/Y was registered. 
The interest in 19-44 was also evidenced by the significant 
statistical difference compared with the other age ranges: 
0-18 (p=0.0351), 45-64 (p=0.0064), >65 (p=0.0028), >80 
(p=0.0001).

B. Music listening 
Studies have already shown that music has many 

profound social effects (Snyder & Chlan, 1999). In music 
therapy, for the health of a patient, the most useful is classical 
music (Trappe, 2010; Yoshie et al., 2009). To date, there 
has been progress in studying emotional responses during 
the performance of selected time-response tasks (Hajcak 
et al., 2003; Critchley et al., 2005). Studies over the last 
decade show that music induced physiological responses 
according to the different styles in most cases, in which 
the responses were related to “tempo” and were associated 
with intensification of breathing (Wilkins & Morre, 2004; 

Figure 3 - Number of publications for the keyword “Music listening and sport”, for the filter “Age”. 

Table III 
Statistical analysis for the keyword “Music listening and sport”, for the filter “Age”

Periods 1949-2018 N/Y 0-18 19-44 45-64 >65 >80
Mean 8.9375 2.6812 5.0875 1.6625 1.4 0.1312
Standard deviation 8.0029 2.4762 4.6815 2.0006 1.9160 0.4831
P-value for comparison with N/Y - 0.0026 0.0564 0.0008 0.0005 0.0001
P-value for comparison with 19-44 -  0.0351  - 0.0064 0.0028 0.0001
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Trappe, 2010). Music listening activates the brain structures 
involved in reward, pleasure and emotional compensation, 
such as the insula, the medial ventral prefrontal cortex, the 
amygdala, the hippocampus (Koelsch, 2009).

C. Music listening and sport
There are 4 different ways of using music during sports 

or physical exercise: a) distraction of athletes, making the 
environment more pleasant; b) regulation of movements; 
c) relaxing or regulating the mood of an athlete or a 
team; d) recovery music (Karageorghis & Priest, 2012; 
Karageorghis & Priest, 2008; Chiat & Ying, 2012). 

Listening to music reduces the perception of effort, 
improves physical performance, oxygen consumption 
and physiological efficiency (Hutchinson et al., 2015). 
Moreover, listening to self-selected music accelerates 
heart rate recovery following anaerobic testing (Ballmann 
et al., 2018). Music is useful for diminishing negative 
bodily sensations and the perceived effort (Karageorghis & 
Terry, 1997; Karageorghis et al., 2012), especially in low to 
moderate intensity physical efforts (Potteiger et al., 2000; 
Razon et al., 2009), as a dissociative strategy for distracting 
attention from bodily and internal sensations (exertion, 
fatigue) (Hutchinson & Tenenbaum, 2007). Thus, during 
exercise, different types of music can act effectively as a 
passive distractor, leading to a reduced perception of effort 
(Potteiger et al., 2000). Listening to one’s favorite music 
increases physical performance and reduces the perceived 
effort, more so than watching videos (Lin & Lu, 2013).

Conclusions
1. Studies regarding ML-SP were analyzed from the 

first publications posted by PubMed until the end of 2018, 
for a period of 69 years. 

2. ML-SP studies, although not very numerous (154), 
have increased numerically over time, the most being 
registered in 2017. 

3. Most studies were performed on human subjects, of 
both genders, between the ages 19-44 years. 

4. This study shows that there is a growing interest 
in studies related to the ML-SP relationship, but further 
studies are required to extend this topic.
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