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For many of us, the knowledge that music can calm our nerves 
and improve our mood is intuitive: parents sing to babies to draw 
out smiles and help them settle into sleep, we look to soothing 
music to help us calm down and relax, and we turn to uplifting 
music to pick us up when we need energy and motivation. While 
at times it may feel like magic, the ability of music to improve our 
lives is increasingly well-researched and the amount of scientific 
energy focused on music continues to grow. 

We’ve partnered with Dr. Daniel Bowling, an instructor in the 
Department of Psychiatry and Behavioral Sciences, Stanford 
School of Medicine, to dive into the biology of music and the 
science of “Music as Medicine.”

In this white paper, you’ll learn about the scientific 
breakthroughs in the biological study of music (e.g., auditory 
neuroscience and “biomusicology”) that are increasingly 
documenting the brain-based reality of music’s many emotional 
and physiological benefits. These advances create a framework 
for the use of music-based interventions and treatments to 
radically improve our mental health and wellness in the face of 
expanding challenges, including dysfunctional levels of stress 
and anxiety, depressed mood, and poor sleep.  

We’ve always believed deeply in the power of music and have 
been researching and programming music for positive health 
benefits for years. This connection between body, mind, and 
music lies at the heart of Feed Media Group’s mission. We are 
driven to enable everyone to experience the proven benefits of 
music, and we’re incredibly excited to see the powerful new crop 
of apps and digital experiences focused on positive health and 
wellness outcomes.

Apps for relaxation and sleep, digital health, telehealth, and 
overall well-being offer novel opportunities to enhance users’ 
experiences and even improve their health through the use of 
carefully curated soundtracks. 

Lauren Pufpaf
President, COO & Co-Founder, Feed Media Group
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Rising Societal Stress and Anxiety
Mental health is among the leading health 
concerns in the U.S. and around the world, 
affecting people across demographic spectra. 
In a 2022 study of U.S. adults by the American 
Psychological Association, 76% of respondents 
reported negative health effects due to stress 
in the prior month, including headaches, 
fatigue, anxiety, and depression. Causes of 
stress include worries about civil liberties, 
inflation, the climate crisis, and gun violence.

 

Members of Gen Z bear an extraordinary stress 
burden, with 62% of women and 51% of men 
reporting being completely overwhelmed by 
stress on most days.2 Following closely on the 
heels of the health, educational, and social 
stresses of the COVID-19 pandemic, young 
people are suffering from financial stresses, 
as well as difficult social environments and 
inadequate mentoring in their workplaces.7

These figures can be compared with the 
background rate of mental illness in the U.S. as 
calculated by the National Institute of Mental 
Health. In 2021, there were an estimated 
57.8 million adults with any mental illness, 
representing 22.8% of all U.S. adults.21

Music as Medicine
At a time when stress, anxiety, and insomnia are surging in our society, wellness music 
holds unique promise. Music is fundamentally safe. It is free of the unwanted side effects 
associated with many drug-based treatments, and it doesn’t require any medical appointments, 
prescriptions, or oversight. It can be used by people of any age, and across a wide variety of 
medical conditions. And, thanks to technological progress music is available on demand, easily 
accessed from any location at any time at the click of a button. 

of U.S. adults surveyed 
reported negative health 
effects due to stress.76%
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As the societal burden of stress and mental 
health needs has grown, so has interest in 
the power of music as medicine, as well as 
research into the ways in which music can 
be directed to ease this burden and enhance 
people’s lives.

The new interest and research into the use 
of music as a therapeutic tool builds on the 
foundation of treatments developed in the 
field of music therapy. The modern discipline 
of music therapy began in the 1940s, with 
roots in the treatment of traumatized war 
veterans and children with special needs. 
While there has been steady progress 
over the ensuing decades, and the use of 
music therapy has massively expanded, 
clear demonstrations of efficacy have been 
complicated due to variation in practice, 
changes in how we think about mental health, 
and the challenges of performing music-
based studies in the context of randomized 
double-blind, placebo-controlled clinical trials 
(e.g., it’s hard to blind someone to the fact that 
they’re listening to music!). However, this has 
begun to change over the last several decades 
as new studies and large-scale reviews of 
existing research have validated many of the 
most significant benefits of music to our health.

Clinical Applications of Music

Interest in the scientific and clinical 
applications of music has been steadily 
growing: in the year 2000, there were 500 
scientific research articles on the topic of 
music; in 2020, there were 1,000; and in 
2022, almost 3,000. This increase in research 
has led to the creation of a new discipline 
at the intersection of music and human 
biology: “biomusicology”, which draws on and 
synthesizes work across auditory and social 
neuroscience, the psychological study of 
music, music cognition, acoustics, and 
signal processing.

Progress has been aided by technological 
innovation in brain imaging, particularly fMRI 
(functional Magnetic Resonance Imaging), 
which has allowed scientists to measure 
activity throughout the brain during 
musical stimulation.

2000
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Source: PubMed, 2023
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The Science Behind Wellness Music
Scientists, artists, and enthusiasts have long 
understood that music is an important and 
integral aspect of human nature. Scientific 
and technological advances have developed 
our understanding about how many of the 
features of music that we know and love—
its emotional effects, its capacity to deliver 
rewards, and its ability to bring people 
together—are rooted in specific mechanistic 
effects of music on the brain. 

Importantly, the discoveries underlying 
this progress have been made by focusing 
on “musicality” rather than music itself. A 
common (and reasonable) question when it 
comes to the biological effects of music is, 
“doesn’t everybody like something different?” 

After all, music is a cultural phenomenon 
of ever-expanding diversity; some people 
prefer folk music while others choose death 
metal. But music and its effects are highly 
structured. Biomusicology focuses on what’s 
held in common: human musicality, the 
genetically constrained and reliably developing 
set of capacities that allow us to produce and 
perceive music. 

There are at least four areas 
of human musicality that 
are of major importance in 
understanding applications of 
music for wellness: tonality, 
rhythm, reward, and social 
connection.5 
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Tone

Vocal similarity theory (VST) holds that we 
perceive tones in music in the same way that 
we perceive tones in the human voice.6,16,27 
Tones are sounds that have a clear pitch. The 
human voice has been the primary source of 
our experience with tones for as long as we’ve 
been a species. At an individual level, this 
experience begins in the womb, with the sound 
of our mother’s voice. These facts combine 
to make our brains extremely sensitive to the 
emotional nuances of the voice, and the tones 
that it contains broadly. When we hear tones 
in music, our brains process them in the same 
way, taking in melody and harmony and feeling 
what they communicate.

This helps us understand why and how 
music can evoke such powerful emotional 
responses—at times bringing us to tears, or 
alternately, filling us with joy. Importantly, it 
also provides us with guidance for how music 
can be used to systematically promote specific 
physiological and emotional responses. In 
short, tones must be organized in a way that 
distills and exaggerates the properties of a 
calming, soothing voice.

The guidance provided by VST generally 
corroborates the intuitions of musicians and 
music therapists in long-held traditions of 
using music to change how people feel. This 
is combined with clear evidence that music 
can have important clinical benefits. Taking 
anxiety as an example, multiple large-scale 
meta-analyses of randomized controlled 
trials indicate that music interventions drive 
clinically significant reductions in anxiety.17,19 
Similar clinical benefits on mood are observed 
in the context of depression.1,25

Tones must be 
organized in a 
way that distills 
and exaggerates 
the properties 
of a calming, 
soothing voice.

“
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Rhythm

Like tone, rhythm is a fundamental component 
of musicality with powerful effects on the 
brain that can be harnessed for wellness 
purposes. Interestingly, humans exhibit a 
tendency to move in response to rhythm, 
tapping or bobbing along, often spontaneously 
and without conscious intent. This tendency 
and the general entraining effects of music are 
captured by Neural Resonance Theory (NRT) 
which holds that rhythm perception relies 
on the entrainment of neural responses to 
sound.9,18,28

The sensitivity to rhythm is not exclusively 
related to music; in fact, its primary 
function may be in the processing of spoken 
language.22 In this way rhythm perception, like 
tone perception, is also deeply connected to 
how our brains contend with human voices 
and the information they convey.

NRT also describes how rhythm can couple 
together brain activity in parts of the brain 
that deal with sound and movement (even 
if you’re not moving), including central 

subcortical structures involved in motivation 
and reward. The close association between 
music and movement has been further studied 
in the context of groove, a term from the 
psychology of music that reflects how much 
music makes you want to move or dance. 
Certain musical features are consistently 
associated with music that rates as groovy, 
including strong low-frequency energy, or 
“bass,” and moderate levels of syncopation.

Being in a musical groove 
is widely associated with 
positive affect: feeling 
groovy = feeling good.

The powerful effects of rhythm to supply 
motivation and energy, and make you feel 
good have long been implemented in the 
traditional songs used by various cultures 
as an accompaniment to physical labor and 
work, as a means of lifting spirits, coordinating 
efforts, and providing positive distraction from 
the monotony of a task. Sailors’ sea shanties 
are a well-known example of this, and work 
songs were also commonly sung by cowboys, 
railroad workers, agricultural workers, and 
textile workers, among others.12

The same elements of rhythmic music that 
make it useful for physical work can be 
adapted and transferred to work that is less 
physical in nature but nonetheless demands 
sustained focus, particularly routine tasks 
that we manage on a daily basis, often on a 
computer (e.g., answering email messages or 
organizing data). Music for focus has to strike 
a balance between keeping the listener alert 
and engaged with motivation and groove, but 
not so much that they jump out of their chair 
and start dancing. 
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Reward

All that feel-good energy from music 
stimulates the brain’s reward circuitry, 
causing the release of dopamine,30 
a neurotransmitter linked to volition, 
motivation, and drive, and endogenous 
opioids,20 which mediate pleasure and 
reinforcement. These systems are similarly 
engaged by primary reinforcers like food and 
sex, as well as drugs like cocaine and heroin, 
lending neurobiological reality to the old 
adage “sex, drugs, and rock and roll.” 

Through stimulating the 
reward system, music can 
affect many aspects of our 
behavior and health and may 
have particular importance 
in normalizing brain reward 
function in a safe way to 
counteract depression, 
anhedonia, addiction, 
anxiety, and stress. 
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Social Connection

As mentioned earlier in the discussion of work 
songs, music has the power to bring people 
together, synchronizing movements and 
emotions to increase feelings of affiliation and 
social connection. Recorded music is only 150 
years old. Prior to this, musical engagement 
was predominantly a social experience, as 
people sang together, played instruments 
together, or joined through dance or listening. 
This social context remains relevant even 

though it is now routine to experience music 
through personal headphones.

As a result, music can inspire a feeling of 
connection even when we’re alone, especially 
if it moves you to dance or sing along, and 
especially if it’s well-matched to how you 
feel emotionally. This positions music against 
feelings of loneliness and isolation.
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Efficacy of Music as Medicine
The physiological and psychological effects 
of music are real and measurable. In addition 
to the meta-analyses described above, there 
is strong evidence that music has clinically 
relevant benefits in a number of other 
contexts, including rehabilitation after neural 
injury,23 exercise,24 sleep,8,10,14 dementia,26 
psychosis,15 and autism,11 among others.3,4,29 
In most of these cases, the benefits of music 
are apparent in direct comparisons of musical 
interventions to standard care (e.g., other 
behavioral or drug therapies), or when added 
to standard care. This is particularly relevant 
given that many standard behavioral and 
drug-based approaches require major time 
investments, are associated with unpleasant 
side effects, and/or have limited efficacy.13

As a society, we are only beginning to tap the 
potential of music to systematically improve 
health and wellness. We tend to think of music 
mainly as a form of art or entertainment, with 
consumption being driven by an industry 
that heavily favors commercial success and 
marketability. 

But what might be possible if 
we expand our appreciation 
of music to include all that 
it can do for our health and 
well-being?
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How Music Can Be Used to 
Enhance Wellness
As detailed above, our brains are highly 
sensitive to the tones and rhythms in music, 
and those sounds can initiate a cascade of 
physiological and psychological responses. 
Most people know what it’s like to get chills 
from music, to be inspired into movement, or 
to be moved to tears. Effective wellness music 
must systematically leverage these (and other) 
effects towards particular wellness goals.

It is also important to note that the effects of 
music are not exclusively positive. Depending 
on the type of music and other factors, music 
can relieve anxiety, improve mood, and help a 
person sleep, but it can also increase anxiety, 
worsen mood, or make it more difficult to sleep. 
Music for wellness must thus be carefully 
calibrated and curated for its intended use. 

In music therapy, the “iso principle” describes 
the practice of matching the emotional tone 
of the music to that of the client’s mood, and 
then progressively transitioning the music 
to help guide the client toward the desired 
state. For example, in the case of someone 
experiencing high stress and looking to 
music as a therapeutic tool for relaxation, it 
may be optimal to begin with music that has 
some rhythm and energy, to be followed with 
increasingly relaxing music.

The more personalized the selection process 
is—for the individual and their goal—the more 
likely it will be successful. And while it is true 
that taste in music differs from person to 
person, there are also general principles by 
which music has systematic effects.

Music for wellness 
must be carefully 
calibrated and 
curated for its 
intended use. 

“
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The power
of music

The belief in music’s mysterious power to comfort the 
human heart and transform the world is evident in the 
famous quotation from William Congreve’s 1697 play, 
The Mourning Bride:

Music hath charms to soothe the savage breast,

To soften rocks, or bend a knotted oak.

Scientific and technological advances have brought 
not only neural evidence of this power but the means to 
distribute its benefits equitably to those who are in need. 

Learn More

The right music can stimulate reward, reduce 
stress, and improve mood, positioning 
the brain to better achieve many wellness 
outcomes, such as quieting anxiety and 
getting to sleep. Music is hardwired into our 
biology and is a vital source of community 
among cultures around the globe. Integrating 
curated music experiences into our 
healthcare systems and wellness practices 
presents itself as a logical next step.
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