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Summary

Music streaming services have enabled music choice to transition from a collective social listening
experience to a personalized one. Our research relates the two facets of music choice when in a
specific mental wellness state with the impact of the music chosen on mental wellness. Adolescents
(N = 80) were asked the kind of music they would choose when in specific mental wellness states.
They were also asked about the impact different types of music had on them. We find a recursive
relationship between music choice and mental wellness state. An example is that in a sad/hurt state,
we choose to listen to slow and soft music, which in turn makes us sadder. We suggest that this
recursive relationship reinforced by the trend towards music personalization may exacerbate mood
volatility with the possibility of pushing the listener to become excessively happy (leading to risky
decisions) or excessively sad (with potential mental health challenges). We propose that developing
a user-centered adaptive mobile health app that augments the listener’s playlist technologically based
on knowledge of their current mental state can become an important continuous mental health
intervention strategy.
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Introduction

The impact of social media apps on mental wellness is well-researched, but much less has been
researched on the effects of music streaming. Music streaming on mobile phones has enabled the full
spectrum of music styles to be readily available. According to IFPI, in 2022, we spent, on average,
20.1 hours per week listening to music, and the most popular method to access music was through
music streaming services (24%).! Listeners create playlists of their favored songs, from which they
choose the songs to play at a particular time based on their mental state and other variables, such as
the time of day and the activity they are performing. Much literature exists on the psychological
implications of listening to various kinds of music.21° This study investigates a possible link between
the two facets of music choice based on mental state and the impact of the music chosen on the
listener's mental state. We hypothesize that there is a recursive relationship between the mental state
of a listener, their preference of music given that mental state, and the impact the chosen music has
on their mental wellness.

McCraty demonstrated the link between different music categories and their effects on the mental
health of teenagers and adults by surveying their feelings before and after listening to four types of
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music.?2 Music has been known to improve cognitive abilities,3 and bring out helping behavior in
people.* Whether singing or listening to music, it impacts our mood.®> Music has also been shown to
impact us physiologically. There is evidence of decreased salivary cortisol and amylase levels,
signifying stress reduction with the consumption of music.® Music helps in verbal memory and boosts
cognitive functions.” Happy and sad music is also known to impact brain lateralization.® Musical
engagements positively correlate with emotional well-being and could be used as a self-regulatory tool
to manage emotions and thoughts.®

Music choice and appreciation, however, still needs more investigation, as they are intertwined with
music structure, music-evoked autobiographical memories, and music sources, and can be a result of
multiple objectives.’® 1 Musical memory is a significant factor in music choice; and its impact on
memory has been investigated.'? When listeners chose music to trigger memories, this was negatively
related to the goal of mood enhancement.*?

The personalization of music can be characterized in three aspects —

(a) The ability to choose a song from a large set that is readily available to the listener.

(b) The ability to easily sequence the playlist of songs to be played at will.

(c) The ability to play a selected sequence to oneself without others knowing what you are hearing.

Before the availability of recording devices, music was a collective experience, heard either while
participating in a group playing or singing activity or when listening to professional musicians. Indeed,
music has often been thought of as a carrier of culture.'* Vinyl records enabled a limited degree of
sequencing, but it was challenging to do this easily and be the sole listener. The Sony Walkman
enabled an extensive library of songs to be available to the listener, and its headphones enabled
listening to transition to an individual experience. However, at-will sequencing was still difficult, even
when the media moved to CDs, as it involved physical changes of a cassette or CD. While the trend
towards personalization of music had begun, true personalization only started with the invention of the
Apple iPod and the availability of music streaming services. For the first time, music selection could
be done from an extensive library, wholly sequenced at will, and listened to individually. This level of
personalization has transitioned music listening from a collective to an intensely personal experience.
Today’s adolescents are among the first generations to have experienced a completely personalized
music-listening architecture since childhood.

The substantial shift in music consumption trends leading to personalization deserves more significant
focus. While research on music choice and impact has been done independently, we did not find
literature relating the two aspects together. Our study investigates if there is a recursive loop between
the personalized music choice (based on prevalent mental state) and music impact (on the mental
state). Two important implications motivate this research. First, while social media feed content is
controlled by the technology platform, the music choice is made by the listener at will. Hence,
confirming the recursive relationship can help guide future listening habits. Second, we discuss if
technologically augmenting a listener’s music choice with an adaptive mobile app can serve as an
effective mental health intervention strategy in certain conditions.

Methods

Our research first investigates if there is a relationship between the mental state of a listener and the
type of music they choose to listen to. We then examine the impact of the music the listener chooses
on their mental wellness. While every mental state can be a complex set of dimensions, and every
song is a complex combination of many musical characteristics, we examine these relationships one
variable at a time for simplicity in our study. We then relate both these aspects of the relationship to
assess if a reinforcing recursive loop exists for specific mental state and music characteristic
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combinations. Our null hypothesis is that the music chosen by a listener reinforces the same mental
state they are in when they choose the music, i.e., the current mental wellness state of the listener
impacts their choice of music, which in turn reinforces the same mental wellness state based on the
characteristics of the music chosen, rather than moderating it. For example, if a listener is sad and
chooses music, the music will reinforce the sad mental wellness state rather than make them happier.
The alternate hypothesis would be that the music a listener selects moderates their current mental
state rather than reinforcing it. For example, if they are sad and choose to listen to music, the music
chosen makes them happier.

Variable Selection

Given the infinite variety in musical creativity, capturing every song’s features in a parsimonious set of
variables would be very difficult. To maintain simplicity, we select the music characteristic variables
for this study from the list of features proposed by Pyun: energy, instrumentalness, liveness, loudness,
mode, speechiness, tempo, and valence.'® We select tempo, loudness, content (which we believe
encompasses instrumentalness and speechiness), and tone (better understood as a general term and
similar in intention to mode). While it is debatable which of these variables is more appropriate for our
study, we select a smaller set applicable to listening to pre-recorded music rather than proposing a
specific hierarchy of music characteristics. With that in mind, we omit liveness, as our focus is to
evaluate the impact of pre-recorded music; we omit valence, as that is often a memory-related
judgment made by the listener based on lyrics, and we omit energy, as we believe it can be reproduced
as a combination of loudness and tempo. We use a qualitative description of the extremes of these
four dimensions as the music-characteristic variables for our study. Tempo spans the spectrum
between fast and slow music. Loudness spans the spectrum between loud and soft music. Content is
between only vocal/lyrical and instrumental. Tone spans the spectrum between music with
predominantly high notes/treble and music with mainly low notes/bass.

Like music characteristics, mental wellness can also be described in multiple ways. We select the
dimensions of mental wellness from the framework proposed by The Mental Health Association of
New York State, namely, physical, social, emotional, environmental, spiritual, intellectual,
occupational, and financial.'® For our study on adolescents, we select social, emotional, and
occupational mental wellness as the dimensions of mental wellness. We do not select financial as that
is generally the responsibility of parents or guardians rather than adolescents. We do not select
environmental or intellectual, as adolescents overlap significantly with occupational, given that
adolescents are students by occupation in an academic environment. We do not select spiritual, as
adolescents generally have not experienced enough life to contemplate its meaning. Finally, we do
not select physical, as most adolescents are less aware of their physical wellness. While proposing
these dimensions for our study, we are not proposing a hierarchy or that another selection could not
be equally justifiable. In our study, we use the descriptive extremes of these dimensions as variables
of mental states. Emotional wellness ranges from happy/excited to sad/hurt. Occupational wellness
ranges between calm/focused and stressed/irritated. Social wellness varies between socially
connected and lonely.

Music Listening Habits Survey

A music listening habits survey was administered to 80 adolescent high school students participating
in the 2023 Johns Hopkins Global Health Leaders Conference. Respondents were asked three
guestions:

a. Playlist structure - respondents were asked about the characteristics that could describe the songs
in their playlist. Respondents could choose as many of the eight music characteristic variables as
they thought appropriate. This was done to establish that all music characteristics being tested
were available in respondent playlists. This was also validated by asking if the respondents
believed they had a variety of genres in their playlists or only a limited number of genres.
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b. Music Choice - Respondents were asked what kind of music they listened to when in a particular
mental state. We sought separate responses for music choice for each of the states in our study.
Respondents could choose as many music characteristics as they thought applied to each mental
state. Here, the independent variable was the mental state, and the dependent variable was the
music characteristics the listener chose.

c. Music Impact - Respondents were then asked how they felt when they listened to music with a
specific characteristic. This response on the impact on mental state was requested for each of the
eight music characteristics one at a time. Respondents were allowed to choose as many mental
wellness states as they thought was appropriate to answer the impact of a specific music
characteristic. Here, music characteristic was the independent variable, and the dependent
variable was the mental state that resulted from listening to this type of music.

All questions were asked independently of each other and allowed multiple responses or a null
response. While the age demographics of the respondents were known to be adolescents, all data
was collected anonymously.

Results and Discussion

Results of the characteristics of respondents’ playlists are given in Table 1. The results demonstrate
that participant playlists had songs from all music characteristics, and 71% of respondents responded
that they had many genres in their playlists. In comparison, only 25% thought they had a limited variety
of genres. This confirms the availability of various music characteristics in playlists and that
respondents could choose any music. This result, therefore, confirms the ability of the respondents to
select multiple music characteristics at will.

Table 1: Music listening habits survey results: all music characteristics are available in
listener playlists, with various genres.

Fast Music Loud Music Vocal/ Lyrics High Notes/ Variety of

Music Treble Genres
86.10% 67.10% 83.50% 43.00% 70.90%
Inst; tal Low Notes/ Limited

Slow Music Soft Music strumen ? ow Notes e
Music Bass Genres
73.40% 67.10% 43.00% 25.30% 25.30%

The practical significance of this result, if generalized to all listeners, is that, unlike social media, music
streaming enhances music choice, which is made at will by the listener, and hence, any impact of
music we choose is self-imposed rather than imposed by the technology provider. We could choose
to listen to any music characteristic at any time.

Music Choice

Results of the music characteristics chosen when in each mental wellness state are given in Table 2.
As the survey had questions allowing multiple responses where the respondents were independent
(N=80, survey respondents) and the dependent variables were dichotomous (k=8, music
characteristics), we used the non-parametric Cochran’s Q test to ascertain the statistical significance
of the relationship between each mental state and various music characteristics. With a success value
of 1, as the p-value of each mental state relationship is less than 0.05, it confirms with statistical
significance that the distribution of music choice is not random. With this result, we can confirm that
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the mental state of the listener is a significant determinant of the characteristics of music we choose
to listen to, given that state. This is true for all mental states in our study.

Table 2: Music listening habits survey results: Music choice. Significant results, in bold,
confirm that music choice is not random.

e SO0 e LoD

Fast Music 91.10% 9.00% 22.80% 42.10% 12.20%

Slow Music 12.70% 89.70% 62.00% 42.10% 83.80%

Loud Music 79.70% 11.50% 12.70% 42.10% 16.20%

Softt Music 17.70% 83.30% 69.60% 47.40% 77.00%

Vocal/ Lyrics 83.50% 67.90% 36.70% 63.20% 67.60%
Instrumental Music 16.50% 52.60% 73.40% 34.20% 37.80%
High Notes/ Treble 49.40% 15.40% 19.00% 25.00% 18.90%
Low Notes/ Bass 24.10% 48.70% 29.10% 26.30% 31.10%
Cochran's Q 226.23 228.05 125.50 33.15 186.09
p-value 3.12 e-45 1.29 e-45 5.47 e-24 2.49 e-05 1.00 e-36

We follow Cochran’s Q test with a post hoc Dunn’s test with a post hoc Bonferroni adjustment to
determine the significant pairwise relationships. These results are shown in Table 3. For each mental
state, the table shows the statistically significant music characteristics (in bold), where the adjusted
significance after using the Bonferroni post hoc adjustment is less than 0.05.

With this result, we can establish music characteristics the listener would choose when in each mental
state. We find that in the happy/excited state, the statistically significant music characteristics selected
by the listener were fast music, loud music, and music with vocals/lyrics. In a sad/hurt state, the
statistically significant music characteristics chosen were slow music, soft music, and music with low
notes. In a calm/focused state, the significant music characteristics selected were slow, soft, and
instrumental. In a stressed/irritated state, the only significant characteristic was music with
vocals/lyrics. Finally, listeners preferred slow, soft and music with vocals/lyrics when lonely

Tempo, loudness, and content as music-characteristic dimensions were significant in four of the five
mental states in our study and hence appear to be important music-characteristic dimensions. Tone,
however, was only significant in one mental state and was not significant in four others. It thus appears
to be less distinctive as a music characteristic dimension.

Table 3: Results of post-hoc Dunn’s test with Bonferroni adjustment for selected pairwise
significance for music choice. Statistically significant pair results, in bold, show music
characteristics chosen in each mental state.

Happy / Excited Sad / Hurt Calm / Focused Stressed / Irritated Lonely
gl::dcrislit 1 E::;:clcnslic 2 « ez 51gicg:i:1:f:| o 2 $|g:|jt'|‘$r[:3 c ©2 Slg:ltll::::f ¢ e Slgjl‘lj'lltl::‘j 1 ez N1g:1Cll1|:I:1:T
Fast Slow 71 9 0.0000 7 70 0.0000 18 45 0.0003 32 31 24.3402 9 62 0.0000
Loud Soft 57 13 0.0000 & 65 0.0000 10 55 00000 30 32 20.7779 12 58 0.0000
Vocal Instrumental 66 13 0.0000 53 40 1.1427 29 57 0.0002 48 26 0.0082 50 28 0.0055
Low Notes/Treble High Notes/Bass 19 37 0.1388 38 10 0.0003 23 15 5.4305 19 18 24.3402 2 14 3.5784
Cochran's Q 226.2359 228.0539 125 4991 33.1451 186.0941
Standard Error 0.0801 0.0794 0.0770 0.0760 0.0739
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Table 3 continued: Results of post-hoc Dunn’s test with Bonferroni adjustment for selected
pairwise significance for music choice. Statistically significant pair results, in bold, show
music characteristics chosen in each mental state.
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Music Impact

Results of the impact of each music characteristic on mental wellness are given in Table 4. We find
again that the p-value of the results of each music characteristic is below 0.05 and, hence, statistically
significant. Here k=6, success=1, and N=80. We can, therefore, conclude that the impact of various
music characteristics on mental state as the dependent variables is not random.

We again follow the Cochran’s Q test with a post hoc Dunn’s test with a post hoc Bonferroni adjustment
to determine the statistically significant pairwise relationships. These results are shown in Table 5.

We find that listening to fast music makes the listener happy/excited and socially connected, with
statistical significance. On the other hand, listening to slow music makes the listener feel sad/hurt,
calm/focused, and lonely. Loud music makes the listener happy/excited, stressed/irritated, and socially
connected, while soft music makes the listener feel sad/hurt and calm/focused. Music with vocals and
lyrics makes the listener happy/excited, calm/focused, and socially connected, while instrumental
music makes the listener calm/focused. Music with high notes/treble makes the listener happy/excited,
while music with low notes makes the listener calm/focused. Our results indicate that all the music
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characteristics, except the tone extremes (high notes and low notes) and instrumental music, impacted
the listener along at least two mental wellness dimensions. We, therefore, establish the predominant
impact on the mental wellness of each music characteristic.

Table 4: Music listening habits survey results: Music impact. Significant results, in bold, show
that the impact of different music characteristics on mental state is not random.

Happy / Excited
Sad / Hurt

Calm / Focused
Stressed / Irritated
Lonely

Socially Connected

Cochran's Q

p-value

Happy / Excited
Sad / Hurt

Calm / Focused
Stressed / Irritated
Lonely

Socially Connected

Cochran's Q

p-value

Fast
Music
93.60%
2.60%
12.80%
17.90%
2.60%

47.40%

227.64

3.44 e-47

Vocal/
Lyrics Music
84.40%
42.90%
53.20%
23.40%
29.90%
58.40%

93.74

1.10 e-18

Slow Loud
Music Music
15.20% 88.30%
63.30% 2.60%
87.30% 9.10%
8.90% 35.10%
39.20% 3.90%
7.60% 45.50%
174.77 186.33
6.99 e-36 2.38 e-38

Instrumental  High Notes/
Music Treble
29.90% 68.00%
23.40% 9.30%
88.30% 21.30%
11.70% 40.00%
28.60% 8.00%
7.80% 18.70%

153 98 106.04

1.89 e-31 2.81 e-21

Soft
Music
23 .40%
16.60%
90.90%
7.80%
31.20%
16.90%

153.94

1.94 e-31

Low Notes/
Bass
32.40%
28.40%
62.20%
21.60%
18.90%

18.90%

50.58

1.06 e-09

Table 5: Results of post-hoc Dunn’s test with Bonferroni adjustment for selected pairwise
significance for music impact. Statistically significant results, in bold, show the impact of
various music characteristics on mental state.

Fast Music Slow Music
Mentzl State 1 Mental State 2 e g:‘glc“;:: a o g:;]c“;:i
Happy/Excited  Sad/Hurt s 2 0.0000 2 so 0.0000
CalmFocused  Stressed/Trritated 0 14 7.5450 6 7 0.0000
Lonely Socially Comected 2 38 0.0000 E 0.0016
Cochran's Q 227.6355 1747735
Standard Error 0.0747 0.0773
Loud Music Soft Music
Mental State | Mental State 2 c1 “ g:glc“::: a a gj;lc“;:i
Happy/Excited  Sad/Hurt 68 2 0.0000 15 36 0.0325
CalmFocused  Stessed/Trritated 7 27 0.0112 0 6 0.0000
Lonely Socially Comected 30 35 0.0000 u 13 0.9146
Cochran's Q 186.3258 153.9362
Standard Error 0.0742 0.0734

Music with Lyrics

Instrumental Music

Mental State 1 Mental State 2 e o g:gjc“:: a a gjgc“;:i
Happy/Excited  Sad/Hurt 65 12 0.0000 23 18 5.7396
CalmFocused  Swressed/Trritated a1 0.0011 68 9 0.0000
Lonely Socially Comected 2 45 0.0005 2 6 0.0782
Cochran's Q 93.7391 153.9837
Standard Error 0.0692 0.0716

High Notes/Treble

Low Notes/Bass

Mental State 1 Mental State 2 oo g:gi“;:: a a g:gc“;:
Happy/Excited Sad/Hurt 54 7 0.0000 24 21 8.7010
Calm/Focused Stressed/Trritated 16 30 0.1871 46 16 0.0000
Lonely Socially Comnected 6 14 23008 14 14 15.0000
Cochran's Q 106.0403 50.5782
Standard Error 0.0700 0.0678
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Table 5 continued: Results of post-hoc Dunn’s test with Bonferroni adjustment for selected
pairwise significance for music impact. Statistically significant results, in bold, show the

impact of various music characteristics on mental state.

Fast Music Slow Music
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25%
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*&“D\ ¥ <o a&\&‘e W o & 9 #dgd?’s Gﬁw‘g\ N o@@r}@
i+ A o s o A o o
Music with Lyrics Instrumental Music
100% oo 100% 35%
75% 75%
S50% S50%
28% 29% 28%
253 l 25% I I
0% . 0% ] [} -
25% oyl 25% 13% 1% 8%
50% 0% 50%
5% k] 75%
100% 100%
s o S e ] i e M o
@ o S o 7 W
o N o o A o oM
o Music with Hi Notes Music with Lo Notes
100%
75% | B6% 750
58%
50%
20% 0% 30%
25% . % 259 I 18%
0% - - [ 0% u
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Indicates statistically significant relationship
using the post-hoc Dunns test with a post-hoc
Bonferroni adjustment for pairwise comparison
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Limitations

The conference attendees where the survey was administered were 500 high school students from all
50 US States and multiple countries worldwide. While geographically diverse, the attendees were
selected from an applicant pool with admission criteria, leading to an acceptance rate of 9.5%. Both
the selection of conference attendees and those who chose to respond to the survey may have created
a bias in the sample population. The results of this study could be different if the surveyed population
were more diverse in various dimensions than the current adolescent sample.

The survey did not attempt to ascertain if the participants’ assessment of their own playlist or music
choice was accurate or rational or if it reflected the characteristics that they may have used to
determine their choice. It also did not validate their responses by asking them similar questions
multiple times to ascertain if their responses would be consistent hence lacking test-retest validation.
While the survey did not lead the respondent to any specific answer, as all possible options were
allowed for each question and multiple answers were accepted, the results could vary if the question
was asked differently. Finally, to manage the length of the survey to enable greater participation, the
variables for which responses were requested were limited, as described above. It is possible that if
different parameters of mental state or music characteristics were used in the survey, the results may
differ. Further, a methodology where three different surveys were conducted: one each for music
choice, music impact, and an experiment to establish causality, the triangulation of these three data
sets to confirm the hypothesis of a recursive relationship would be more robust.

Our study uses the simplified approach of characterizing music one variable at a time. It is accepted
that music can seldom be characterized with a single variable, and a multi-variate analysis could yield
more significant results if such a study could be conceived and undertaken. However, this would
require a much larger population and more complex test methodology, given the infinite variety of
music characteristic combinations. Further, we limit the description of music characteristics by
qualitatively labelling its extremes. In practice, all music could generally be more accurately specified
if a Likert scale was used for each music characteristic dimension.

Like the description of music characteristics, the mental state of an individual is also a complex
combination of various dimensions. In our study, we simplify describing the mental state using one
variable at a time and with a qualitative description of its extreme state. The choice of the adjective for
describing the extreme can also be debated.

Finally, we have not catered for other factors that may affect a listener's music choice, such as time
of day and the activity an individual is involved in. In this survey, while the survey responses were
received within three days, different participants may have filled out the responses at different times
during the day and were involved in various activities that impacted their responses.

This result implies that music choice may not be effective as a mood-regulation strategy in all
situations. This is consistent with previous research that adolescents who were already sad and
depressed showed a worsening of their moods after listening to music.1” 18 In contrast, in a state of
happiness, music elevated their mood.°

Recursive Relationships Between Music Choice and Mental Wellness

Our results confirm a recursive relationship between music choice based on mental state and the
subsequent impact on mental wellness for certain states and music characteristics. Figure 1 shows
the specific relationships where we confirmed statistical significance in both directions of music choice
and music impact. Listeners choose the music they want to listen to that matches their prevalent
mental state, which then, in turn, exacerbates the same mental state rather than reverse it.
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/ Fast Music

Happy/Excited — dfm——  Loud music

\

Sad/Hurt — e—— Qofi Music

Vocal/Lyrics

Lonely < » Slow Music

Calm/Focused / Instrumental

< >

Figure 1: Significant recursive relationships between music choice and mental wellness.

In a happy/excited state, we concluded a preference for fast, loud, and vocal music, and conversely,
listening to fast, loud, or vocal music resulted in feeling more happy/excited. Similarly, when feeling
sad/hurt, listeners preferred slow and soft music, and conversely, listening to slow or soft music
resulted in feeling sad/hurt.

Impact on Mood Variability over Time

The wellness state of individuals varies with time, with ups and downs in mood potentially at a
frequency greater than daily. 20 21 Provided the peaks and troughs of this mood cycle remain within
the individual's tolerance, they remain mentally stable. However, with life changes and environmental
impacts on the individual, there can be instances where external factors cause the mood cycle to
breach tolerance limits, which is then detrimental to mental wellness. This is illustrated in Figure 2.

AtRisk ; Circle of
Risk
Excessive Risky Decisions Zone

Upper Tolerance Limit

Lower Tolerance Limit

C i l'c| e Of Depression Risk Zone
. AtRisk
Depression

Figure 2: lllustration of the mood cycle with normal and ‘at risk’ states of mental wellness
when the mood cycle is within or breaches tolerance limits.

An implication of the recursive relationship between music choice and mental wellness is that it can
act as a factor that exacerbates the listener’'s mental state into the risk zone beyond the upper or lower
tolerance limits in certain circumstances.

For example, when the mood cycle is low, the fact that the listener chooses to listen to slow and soft
music since they are sad can, in turn, push them further toward the lower risk zone. Anecdotally, an
adolescent who is sad/hurt and stressed and chooses to listen to slow and soft music may find his
mental state exacerbated, making it more likely for him to fall into mental health challenges such as
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depression. These findings are consistent with previous research that young people who are already
struggling with their mental health exhibit excessive use of music, which harms their mental health
and fails to elevate their mood.?? We term this the Circle of Depression, as illustrated in Figure 3 (left).

Similarly, when the listener is happy/excited, choosing to listen to fast and loud music could push them
further toward the higher risk zone. Anecdotally, this can be seen. For example, if an adolescent in a
happy/excited state goes to a nightclub with friends, the loud and fast music at the club may
exacerbate their happy/excited state. This can potentially lead to a breach of the hypothetical upper
tolerance limit and leave them at greater risk of making poor behavioral decisions such as sexual
promiscuity or substance abuse. We term this the Circle of Risk, as illustrated in Figure 3 (right).

Feel Sad/Lonely j Feel Excited j

Listento Listento
soft/slow loud/ fast
music music

Exacerbates J Exacerbates risk J

sad feeling taking behavior

Figure 3: lllustration of the Circle of Depression (left) and the Circle of Risk (right)

Anecdotally, individuals often find comfort in listening to the music of their choice. Indeed, listeners
have more intense emotions when they listen to music they choose, compared to randomly selected
music, and when they listen along with a close friend or partner.23 One explanation could be that
listening to music allows us to “share” our feelings, joy, sadness, or loneliness with the imaginary
companion that music provides, much like when music was a collective experience.l° The increased
popularity of music streaming could perhaps be attributed to its ability to recreate a collective listening
experience for the listener, even when physically alone.

Opportunity for an Adaptive Mental Wellness Intervention Strategy

With the result that the recursive relationship between music choice and music impact can lead to a
worsening mental state in certain conditions, there is potential to explore if the natural music choice
by a listener can be augmented technologically to counteract the effect of potentially putting them at
risk. Apple iOS17 now allows users to self-record their mental state at any time and provides
physiological health data to confirm the state.?* With self-recorded mental wellness data availability,
the development of user-centered adaptive mobile mental health apps has become possible.
Adaptation based on daily activity is already available.?> Our research demonstrates that it could be
possible to augment the listener-selected playlist by intermittently introducing songs from the listener’s
library with contrasting characteristics to moderate the impact of the music in certain circumstances.
This has the potential to become an essential mental health intervention mechanism, mainly because
it would always be available to the individual and use existing apparatus to deliver the therapy.
Designed music can potentially promote care, relation, mental capacity, and vigor.2® An adaptive app
could moderate the impact of the listener’s chosen playlist under certain conditions by bringing the
mood cycle back towards the mean rather than extending away from it. If proven viable after further
testing, this proposal, as illustrated in Figure 4, could have meaningful consequences.
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MUSIC CHOICE
Playlist chosen

MENTAL WELLNESS
DATA (i0S17)

MUSIC AUGMENTATION
Chosen playlist + Library songs

Figure 4: Framework for an adaptive mental health app to serve as a continuous mood
regulation and mental health intervention strategy.

Extension for Future Studies

While acknowledging that neither the variety of music nor mental states can be conclusively
encapsulated in a framework of a limited number of distinct variables, we propose an extension of the
univariate framework used for this study to use three significant dimensions of music characteristics
and mental wellness states. Further, the scale for each variable could be enhanced from the current
binary ordinal responses to a Likert scale. While this would make the survey longer and more complex,
it could create greater robustness in future studies.

Based on the significant recursive relationship between music characteristics, we propose the three
variables for music characteristics: tempo, loudness, and content. Songs could be characterized on a
scale between the two extremes of each dimension, resulting in a qualitatively rated feature of any
song. While most songs would be a mix of all these characteristics rather than at the extremes, their
bias could help categorize any song into discrete categories, such as fast-loud-vocal music and slow-
soft-instrumental music.

Similarly, extending the mental wellness framework to three variables based on our results, we
propose emotional, social, and occupational wellness. A category of happy/excited - calm/focused —
connected would then depict a state of perfect mental wellness, or conversely, sad/hurt —
stressed/irritated — lonely would represent the worst mental state.

Conclusions

This study investigates the relationship between the choice of music made by a listener, based on
their prevalent mental state, and if the music chosen then impacts the listener to reinforce that mental
state. Our study confirms a recursive relationship between music choice and music impact, which is
evident for various music characteristics and mental wellness states on a univariate basis. We suggest
a multi-variate framework that could be used for future research to validate these findings.

While the mass personalization of music has significantly empowered the listener in their music choice,
our study demonstrates that it has also provided a readily available external stimulus that could push
the mood cycle of the listener into a risky zone, potentially leading to either depression or excessively
risky decisions.

With the availability of mental wellness state data of an individual, we believe there is an opportunity
for an adaptive mental health mobile app, which could augment the music choice of a listener with
songs from their library to moderate rather than exacerbate the impact on their mental state. Given
the increasing popularity of personalized music streaming, this could be a valuable mental health
intervention strategy that would be continuously available to listeners.

© Terra Science and Education 12 DOI: 10.36838/v6i3.2



ljhighschoolresearch.org

Acknowledgments

We thank the organizing committee of the 2023 Johns Hopkins Global Health Leaders Conference for
allowing us to conduct this survey. We also acknowledge the guidance and comments provided by
Andrew Savoy, The Margoliash Laboratory, University of Chicago, Jhah Cook, Yale School of
Medicine, Dr. Laurel Teo, National University of Singapore, and Dr. Arti Anand, Sir Gangaram Hospital.

References

(1)
(@)

3)

(4)

()

(6)

(7)

(8)

9)

(10)

(11)

(12)

(13)

(14)

International Federation of the Phonographic Industry. IFP Engaging with Music Report. 2022.

McCraty, R.; Barrios-Choplin, B.; Atkinson, M.; Tomasino, D. The Effects of Different Types of
Music on Mood, Tension, and Mental Clarity. PubMed 1998, 4 (1), 75-84.

Schellenberg, E. G. Music and Cognitive abilities. Current Directions in Psychological Science
2005, 14(6), 317-320.

North, A. C.; Tarrant, M.; Hargreaves, D. J. The Effects of Music on Helping Behavior: A Field
Study. Environment and Behavior 2004, 36(2), 266-275.

Unwin, M. M.; Kenny, D. T.; Davis, P. J. The Effects of Group Singing on Mood. Psychology of
Music 2002, 30(2), 175-185.

Linnemann, A.; Ditzen, B.; Strahler, J.; Doerr, J. M.; Nater, U. M. Music Listening as a Means
of Stress Reduction in Daily Life. Psychoneuroendocrinology 2015, 60, 82-90.
https://doi.org/10.1016/j.psyneuen.2015.06.008.

Ferreri, L.; Verga, L. Benefits of music on verbal learning and memory: How and when does it
work? Music Perception: An Interdisciplinary Journal 2016, 34(2), 167-182.

Hausmann, M.; Hodgetts, S.; & Eerola, T. Music-induced changes in functional cerebral
asymmetries. Brain and Cognition 2016, 104, 58-71.

Chin, T.-C.; Rickard, N. Emotion Regulation Strategy Mediates Both Positive and Negative
Relationships between Music Uses and Well-Being. Psychology of Music 2013, 42 (5), 692—
713. https://doi.org/10.1177/0305735613489916.

Thompson, W. F.; Bullot, N. J.; Margulis, E. H. The Psychological Basis of Music Appreciation:
Structure, Self, Source. Psychological Review 2022. https://doi.org/10.1037/rev0000364.

Belcher, J. D.; Haridakis, P. The Role of Background Characteristics, Music-Listening Motives,
and Music Selection on Music Discussion. Communication Quarterly 2013, 61 (4), 375-396.
https://doi.org/10.1080/01463373.2013.776986.

Lamont, A.; Loveday, C. A New Framework for Understanding Memories and Preference for
Music. Music & Science 2020, 3, 205920432094831.
https://doi.org/10.1177/2059204320948315.

Van den Tol, A. J. M.; Edwards, J. Listening to Sad Music in Adverse Situations: How Music
Selection Strategies Relate to Self-Regulatory Goals, Listening Effects, and Mood
Enhancement. Psychology of Music 2015, 43 (4), 473-494.
https://doi.org/10.1177/0305735613517410.

Adjapong, E.; Levy, I. Hip-Hop Can Heal: Addressing Mental Health through Hip-Hop in the
Urban Classroom. The New Educator 2021, 1-22.
https://doi.org/10.1080/1547688x.2020.1849884.

© Terra Science and Education 13 DOI: 10.36838/v6i3.2


https://doi.org/10.1016/j.psyneuen.2015.06.008
https://doi.org/10.1177/0305735613489916
https://doi.org/10.1037/rev0000364
https://doi.org/10.1080/01463373.2013.776986
https://doi.org/10.1177/2059204320948315
https://doi.org/10.1177/0305735613517410
https://doi.org/10.1080/1547688x.2020.1849884

ljhighschoolresearch.org

(15)

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

(26)

Pyun, M.; Kim, D.-H.; Lim, C.; Lee, E.; Kwon, J.; Lee, S. Y. Examining the Relationship between
Songs and Psychological Characteristics. In Lecture Notes in Computer Science; 2020.
https://doi.org/10.1007/978-3-030-60128-7_8.

Mental Health Association of New York State. Mental Health Community Partners Partner
Manual. 2022. https://www.mhcommunitypartners.org/

ter Bogt, T.; Canale, N.; Lenzi, M.; Vieno, A.; van den Eijnden, R. Sad Music Depresses Sad
Adolescents: A Listener’'s Profile. Psychology of Music 2019, 49 (2), 030573561984962.
https://doi.org/10.1177/0305735619849622.

Yoon, S.; Verona, E.; Schlauch, R.; Schneider, S.; Rottenberg, J. Why Do Depressed People
Prefer Sad Music? Emotion (Washington, D.C.) 2019, 20 (4), 10.1037/emo0000573.
https://doi.org/10.1037/emo0000573.

McFerran, K. S.; Garrido, S.; O’Grady, L.; Grocke, D.; Sawyer, S. M. Examining the Relationship
between Self-Reported Mood Management and Music Preferences of Australian Teenagers.
Nordic Journal of Music Therapy 2014, 24 (3), 187-203.

Hepburn, L.; Eysenck, M. W. Personality, Average Mood and Mood Variability. Personality and
Individual Differences 1989, 10 (9), 975-983. https://doi.org/10.1016/0191-8869(89)90062-7.

Fuller, J. A.; Stanton, J. M.; Fisher, G. G.; Spitzmdiller, C.; Russell, S. S.; Smith, P. C. A Lengthy
Look at the Daily Grind: Time Series Analysis of Events, Mood, Stress, and Satisfaction. Journal
of Applied Psychology 2003, 88 (6), 1019-1033. https://doi.org/10.1037/0021-9010.88.6.1019.

McFerran, K. S.; Saarikallio, S. Depending on Music to Feel Better: Being Conscious of
Responsibility When Appropriating the Power of Music. Arts in Psychotherapy 2014, 41 (1), 89—
97.

Liljestrdm, S.; Juslin, P. N.; Vastfjall, D. Experimental Evidence of the Roles of Music Choice,
Social Context, and Listener Personality in Emotional Reactions to Music. Psychology of Music
2012, 41 (5), 579-5909. https://doi.org/10.1177/0305735612440615.

Apple. Apple Provides Powerful Insights into New Areas of Health. Apple Newsroom. August
28, 2023. https:/lwww.apple.com/newsroom/2023/06/apple-provides-powerful-insights-into-
new-areas-of-health/.

Chan, G.; Alaa Alslaity; Wilson, R.; Orji, R. Exploring Variance in Users’ Moods across Times,
Seasons, and Activities: A Longitudinal Analysis. 2022.
https://doi.org/10.1145/3528575.3551444.

Vidas, D.; Nelson, N. L.; Dingle, G. A. Music Listening as a Coping Resource in Domestic and
International University Students. Psychology of Music 2022, 50 (6), 1816-1836.
https://doi.org/10.1177/03057356211066964.

Authors

Aanya Gupta is the Founder of The H.U.M.AN.S. Initiative (Healing mental health Using Music ANd
Song), www.humansinitiative.org officially recognized by the Mental Health Association of New York
State as a Community Partner. Along with the New York City Human Rights Commission, Aanya
Gupta and The H.U.M.AN.S. Initiative have launched the first ever Teenage Mental Health symbol.

© Terra Science and Education 14 DOI: 10.36838/v6i3.2


https://doi.org/10.1007/978-3-030-60128-7_8
https://www.mhcommunitypartners.org/
https://doi.org/10.1177/0305735619849622
https://doi.org/10.1037/emo0000573
https://doi.org/10.1016/0191-8869(89)90062-7
https://doi.org/10.1037/0021-9010.88.6.1019
https://doi.org/10.1177/0305735612440615
https://doi.org/10.1145/3528575.3551444
https://doi.org/10.1177/03057356211066964
http://www.humansinitiative.org/

