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The effect of auditory and sensory stimuli — from
contemporary music subcultures —
on the functional state of young athletes
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Abstract
Objective of the study is to determine the impact of contemporary musical styles (rock, electronic music, rap) on the men-
tal and functional states of young athletes.
Methods and structure of the study. First-year students of the Faculty of Physi-cal Education and Sports at Ulyanovsk
Pedagogical University, aged 18-20, participated in the study (40 males and 30 females). Cardiorespiratory parameters
were determined: heart rate (HR), respiratory rate (RR), blood pressure (BP), physical fitness level (PCL) according to the
Pirogova method (1986), and state anxiety indicators according to the Spielberg-Khanin method (1976), before and after
listening to music of the specified genres.
Results and conclusions. Baseline HR values were 63.71 £ 3.42 bpm and 64.23 £ 1.31 bpm for males and females,
respectively. Listening to music of each of the specified genres causes an increase in heart rate and blood pressure in all
subjects. Rap increases heart rate by an average of 6% and blood pressure by 3%; electronic music — heart rate by 8% and
blood pressure by 5%, rock — heart rate by 14% and blood pressure by 9%. Changes in respiratory rate are similar. At rest,
it is 13.71£0.57 times/min in young men and 15.77+0.31 times/min in young women. Rap increases respiratory rate by
7%, electronic music by 14%, and rock by 28%. Before listening to music, the UFS is 0.714+0.03 conventional units and is
assessed as “above average”. The UFS of young women is 0.712+0.05 conventional units and is assessed as “high”. After
listening to music, the functional state of both boys and girls decreases and moves to a lower functional class: "average" for
boys, "above average” for girls. Listening to rock music causes the greatest decrease in the functional state level. In boys,
the functional state decreases by 16.53% (0.596 + 0.02 standard units), and in girls, by 22.75% (0.550 = 0.01 standard
units).
The average group level of state anxiety in boys before listening to music is 35.71 = 1.14 points, assessed as "'moderate.”
After listening to rap, it remains within the "moderate” range, but increases to 38.0 + 0.86 points (6.4% of the baseline).
After listening to electronic music, the average group anxiety score increased to 39.0+1.43 points (a2 9.2% increase from the
baseline), and after listening to rock music, it increased to 43.14+1.71 points (a 20.8% increase).
Girls had significantly higher baseline anxiety levels than boys, at 43.85+0.77 points, falling somewhere between "moder-
ate” and "high." After lis-tening to rap, the average group anxiety score increased to 45.77+0.69 points (a 4.4% increase),
placing the anxiety level at "high."” After listening to electronic music, the anxiety level increased to 47.85%0.85 points (a
9.1% increase), and after listening to rock music, it reached 52.92+0.77 points, an increase of 20.7%.

Keywords: musical subcultures, functional state of the body, cardiorespiratory system, heart rate, blood pressure, respira-
tory rate, level of physical fitness, psychophysiological state, situational anxiety.

Introduction. Nowadays, music is one of the most
accessible artforms and is extremely popular amongst
young people in education. Engaging with music re-
quires little effort, intense concentration or significant
financial outlay [2, 4, 9]. The specific nature of mu-
sic’s impact on human mental and physiological func-
tions has long been of interest to researchers in the
ancient world; these studies are particularly relevant
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today, when people’s lives are overwhelmed by infor-
mation, noise and stressors [1, 3, 7, 8, 10, 19, 21, 22,
25, 26, 28]. People’s musical preferences have also
changed, leading to the formation of various groups
and communities of fans of particular styles and gen-
res[1,5,6, 11-14].

Today, there are numerous youth music styles,
each of which has its own followers aged between
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14 and 25, a period when a person’s personality
is formed [9, 11, 16, 17]. The most interesting of
these (rock, electronic music, rap) are those around
which stable subcultures have already formed; it is
precisely such major trends that shape the spiritual
outlook and worldview of the younger generation [5,
6, 23, 24, 27].

Objective of the study is to determine the impact
of contemporary musical styles — subcultures — on the
physical and mental well-being of young athletes.

Methods and structure of the study. This study
was conducted at the Functional Diagnostics Labora-
tory of the Department of Human Biology and Foun-
dations of Medical Knowledge at Ulyanovsk State
University of Education named after I.N. Ulyanov at
the start of the first semester of the 2025-2026 aca-
demic year. The study involved 70 first-year students
from the Faculty of Physi-cal Education and Sport,
aged 18-20 (40 males and 30 females).

In accordance with the aim of this study, chang-
es in the parameters of the subjects’ functional and
mental states under the influence of rock, rap and
elec-tronic music were determined. Heart rate (HR),
respiratory rate (RR), blood pres-sure (BP) and lev-
el of physical fitness [15], and situational anxiety
scores using the Spielberger-Hanin method [20],
both before and after listening to the speci-fied gen-
res of music for 30 minutes. For each musical genre,
the study included 10 repetitions (conducted over 10
days), and the mean values of the studied indicators
were determined.

Results of the study and discussion. The results
of the study are presented in Table 1. As can be seen,
the blood pressure readings for both young men and
women prior to listening to music fall within the age-

related normal range and are as follows: systolic pres-
sure — 117.71 £ 2.42 mm Hg and 123.15 £ 1.92 mm
Hg respectively; diastolic pressure — 75.86 £ 1.72 mm
Hg and 80.15 = 1.23 mm Hg respectively.

Listening to music of each genre (rap, electronic
music, rock) causes an in-crease in blood pressure
in all subjects. In young men, rap caused an increase
in blood pressure on average from 118/80 mm Hg to
122/80 mm Hg; electronic music to 123/82 mm Hg;
and rock to 129/86 mm Hg. These musical genres
have a similar effect on the blood pressure of young
women, raising it from 123/80 mm Hg to 127/84 mm
Hg for rap, to 129/85 mm Hg for electronic music, and
to 134/89 mm Hg Thus, rap raises blood pressure by
approximately 3%, electronic music by 5%, and rock
by 9%.

In young men, heart rate after listening to rap rises
on average from 64 bpm to 68 bpm, after listening to
electronic music to 70 bpm, and after listening to rock
to 73 bpm. In young women, the heart rate increases
from 64 bpm to 67 bpm after listening to rap, to 68
bpm after electronic music, and to 73 bpm after rock.
Thus, rap increases the heart rate by an average of
6%, electronic music by 8%, and rock by 14%.

Listening to these genres of music also increases
the respiratory rate. Whilst at rest, the average respira-
tory rate for young men is 14 breaths per minute, and
for young women 16 breaths per minute, after listen-
ing to rap the figure rises to 15 and 17 breaths per
minute, after listening to electronic musicto 16 and 18
breaths per minute, and after listening to rock to 18
and 19 breaths per minute, respectively. In percent-
age terms, rap increases the respiratory rate by 7%,
electronic music by 14%, and rock by 14% after listen-
ing to music associated with contemporary youth sub-

Table 1. Cardiorespiratory parameters of the subjects before and after listen-ing to music

Musical RR, breaths
per minute
Young men
Rap 117,71+2,42 | 121,71+2,57 | 75,86+1,72 | 80,42+1,43|63,71+3,42 | 68,14+3,57 | 13,71+0,57 | 15,29+0,71
Electronic| 117,71£2,42 | 123,71+£2,14 | 75,86+1,72 |82,71+1,14|63,71+3,42 | 69,57+3,57 | 13,71+0,57 | 16,43%0,43
music
Rock 117,71£2,42 | 128,88+1,43 | 75,86+1,72 |85,86+0,86 | 63,71+3,42 | 73,00+2,86 | 13,71+0,57 | 17,57+0,43
Young women
Rap 123,15%+1,92 | 127,46+1,77 | 80,15+1,23 |84,31+1,15|64,23+1,31 | 66,84+1,38 | 15,77+0,31 | 17,31%£0,32
Electronic| 123,15+1,92 | 128,92+1,77 | 80,15+1,23 |85,46+1,31 | 64,23+1,31 | 67,84+1,31 | 15,77+0,31 | 17,77%0,15
music
Rock 123,15+1,92 | 133,69+1,15 | 80,15+1,23 |88,61+1,15| 64,23+1,31 | 72,46+1,07 | 15,77+0,31 | 18,54+0,07

1 — baseline values; 2 - values following exposure to music
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Table 2. Levels of physical condition and situational anxiety among partici-pants before and after listening to music from

various musical subcultures

PFL, standardised units

Level of situational anxiety, points

Young men
Rap 0,663+0,04 average 38,0+0,86 moderate
+ +
Electronic music U 7la 1008 0,653+0,02 average U 39,0%1,43 moderate
above average moderate
Rock 0,596+0,02 average 43,14+1,71 moderate
Young women
Rap 0,661+0,01 above average 45,77+0,69 high
+ +
Electronic music 0.71 2._0’005 0,600%0,01 above average 43,850,77 47,85%0,85 high
high moderate
Rock 0,550+0,01 above average 52,92+0,77 high

1 — baseline values; 2 — values following exposure to music

cultures. Before listening to music, the young men'’s
physical fitness level (PFL) is 0.714+0.03 standard
units and is assessed as ‘above average’. The PFL
for young women is 0.712+0.05 standard units and is
classified as ‘high’. After listening to music, the PFL
for both young men and young women decreases and
shifts to a lower functional class: ‘average’ for young
men and ‘above average’ for young women. After lis-
tening to rap, the PFL for young men is 0.663+0.04
standard units (a decrease of 7.14%), and for young
women it is 0.661+0.01 standard units (a decrease of
7.16%). After listening to electronic music, the PFL
for young men decreased by 8.54% to 0.653+0.02
conventional units, whilst for young women the de-
crease was 15.73% to 0.600+0.01 conventional units.
Listening to rock music causes the greatest decline
in functional status. In young men, PFL decreases by
16.53% (0.596 + 0.02 standard units), and in women
by 22.75% (0.550 = 0.01 standard units). Thus, lis-
tening to contemporary youth music genres leads to
a deterioration in the cardiorespiratory system and
physical condition of the subjects. Rock music has the
greatest negative impact compared to electronic mu-
sic and rap.

Emotional tension is a key component of human
adaptive behaviour. Anxiety is the most pronounced
emotional reaction that arises when the balance be-
tween the human organism and the environment is
disrupted. A state of anxiety (situational anxiety) man-
ifests itself through individual emotions such as ten-
sion, restlessness and agitation. This is an emotional
reaction to a change in familiar environmental condi-
tions, a mismatch between a person’s needs and the
means to satisfy them, or an inability to cope with the
demands of a specific situation. The level of situational
anxiety varies depending on whether a person per-
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ceives their surroundings as dangerous and threaten-
ing or assesses them as friendly and reliable.

The mean group score for situational anxiety (Ta-
ble 2) among the young men before listening to mu-
sic was 35.71 = 1.14 points, which is classified as a
‘moderate’ level of anxiety. After listening to rap, al-
though it remains within the ‘moderate’ range, it in-
creased to 38.0 = 0.86 points (a 6.4% increase from
base-line); after listening to electronic music, it rises
to 39.0 £ 1.43 points (an increase of 9.2% from the
baseline), and after listening to rock music, to 43.14 £
1.71 points (an increase of 20.8%).

Among young women, the baseline anxiety level
is much higher than among young men, standing at
43.85 = 0.77 points, situated on the borderline be-
tween ‘moderate’ and ‘high’ levels. After listening
to rap, the group average anxiety score increased to
45.77 = 0.69 points (by 4.4%), with the anxiety level
becoming ‘high’. After listening to electronic music,
the anxiety level rises to 47.85%0.85 points (by 9.1%);
after listening to rock music, it reaches 52.92+0.77
points, increasing by 20.7%.

Conclusions. The study thus demonstrated a
deterioration in functional status (cardiorespiratory
parameters) and an increase in situational anxiety
among athletes aged 18-20 under the influence of
contemporary youth music genres. Young people ap-
pear to be most vulnerable to the negative effects of
rock music compared to electronic music and rap. The
data obtained may be useful to teachers and staff at
educational institutions in the field of physical educa-
tion and sport when developing mental health recom-
mendations for young people in education, with the
aim of preventing anxiety in them; this, in turn, may
help to strengthen the psychophysiological health of
today’s youth.
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