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'N/lusic gives your
body and brain

a chance to reset"

We are finally starting to understand why musrc
.has the power to heal us/ as neuroscientist

Daniel tevitin te I I s L i n d a Ro d ri g u ez - IVi c Ro b b i e

M OST ofus already know that
music can have a profound effect
on mind and body. Considerthe

feeling of empowerment when you slip
on some headphones and go for a run, the
rush of nostalgia you get from hearing your
favourite song from your childhood or the
joy of singalongs in the car- music moves us,
literally and figuratively. It can make us happy
when we are sad, sadwhenwe are happy, as

well as make us dance, laugh and relax.
But what if it could do more than that -

what if music had the power to actually heal
us? In his new b ook I Heard There Was a Secret

Chord: Music as medicine, neuroscientist
Daniel Levitin explains why he believes it can.

The idea that music is medicine isn't
new-there is evidence that shamans and
healers in cultures across the world have
used music, especially drumming, to
treat people for thousands ofyears.

Only in recent decades, however, has
science offered a rational basis for music
as a mechanism forhealing, demonstrating
that it has a direct and measurable impact
on our nervous system.

Advances in neuroimaging coupled with
more rigorous experimentation drawing
on music theory cognitive psychology and
physiology suggest that music can be useful
in aiding everything from Parkinson's
disease to Alzheimer's and depression.

Levitin spoke to New Scientist about these

health benefits, and how music might
be added to our medical toolkit.

Linda Rotlriguez-McRobbie: lt seems intuitive
that music can affect the body, but what has

improved our recent understanding of its
influence on our health?
Daniel Levitin: Historically, we have had lin:e
good evidence for music as medicine. We hac
alotof stories. Nowwehave alot more rigorous
studies Iooking atthe neurological processes
underlying our response to music, looking ar

the overlap between music and non-musical
actMty in the brain, and clinical models
testing the therapeutic effects of music.

We have also come to understand the
importance of movement to cognition -
we callthat "embodied cognition'1 It's the
idea that cognition is fundamentaliy shape ;
by the body's interaction with the phi'sica1
world, rather than being solely a producr
of abstract mental processes.

So listening to music is a more full-bodied
experience than iust what happens in your ears?

That's exactly right. I did an event r{'ith
Stewart Copeland from The Police, and he
articulated it as "music ls the only art forrn
that makes you wantto twitch and wiggle
yourbody". Fewpeople are standing in the
Louwe looking atthe Mona Lisa and rvanting to
dance to it. But music triggers activiry berween
our ears and our brain's motor system. )

{O I uew Sciendst I rrfanuaryrzoz5



"Music can help
recontextualise
experiences"

foniMitchell's music
isn't goingtoheal
everyone-butit
mighthelpsome

l}

Meaning we can'thelp but move to music?

One thing I've seen in my own neuroimaging
studies is that even when people in a scanner
who are listening to music are explicitly
instructed not to move, the parts of their
brains that would be planning and
coordinating movement are still active.
We have mapped direct connections between
the music perception areas of the brain and
the motor planning and movement parts of
the brain. It's not merely the rhythm of music
that drives this, because metronomes don't
havethe same powerful effect on movement;
it is something about the totality, the gestalt
of music that causes this.

What do we know about how different
kinds of music impact us?

At a really rudimentarylevel, musicwith a
deep rhythm like )ames Brown-as opposed
to, say, [r8th-century composer] Domenico
Scarlatti-is goingto makeyouwant to move.
Listening to different styles of music elicits
different strengths of activity in the auditory-
movement circuits. For instance, one study
showed that reggae evoked the highest
activity in this area compared with folk,
electronic and classical music.

But our tastes are very subjective. How
it affects you depends on what the music
means to you, whether or not you like it.
So, when we talk about medicinal effects of
music, it's not that |oseph Haydn is going to
cure the common cold, foni Mitchell is going
to cure depression and [swing-erabandleader]
Cab Calloway is going to cure Alzheimer's.
It's got to be what it is that you like, because
your emotional circuits seem to be involved
in music's health effects.

Can you tell me more about these effects
and the mechanism behind them?
There's not a single mechanism. If you have a
bacterial infection, you take an antibiotic, but
if you have arthritis, the antibiotic won't work.
The mechanisms of action of particulardrugs
need to be directed at particular ailments.
So, to expand the analogy, not all music
makes youwantto move and not all
movement is curative or "healing".

But when music gets you dancing, it's
aerobic and boosts the mood-stabilising
hormone serotonin. Playing an instrument
can help hand-eye coordination, which is
neuroprotective because it encourages
growth ofnew nerve pathways.

So could music help with conditions
that affect the brain, like Parkinson's?
When it comes to Parkinson's or other
movement disorders, such as motor
neuron disease, where there is progressive
degeneration of nerve cells in the brain and
spinal cord, music heips us synchronise our
movements. It can also help us mainriin r
steady gait, which people with Parkjrs--n s

can otherwise find difficult to do
We thinkthis is because mr.is-c',tith a

strong rhythm helps populat:c :s -.f neurons
fire in slmchrony. It's not ius: :h: rhf hm of the
music that is responsible f--r :is. \Ve speculate
that music is more effesr:','= :: sr-nchronising
neuronal activity than a =..::cnome because it
is engaging and emoiic:a- and also has a social
aspectto it. Numero!s s:-i::es have shown
how different fearLrie s,- : :::usic contribute
to this syrrchroni s:: i : :. : t : rain responses,
each is like a stran,j oi: pgrpe that works
together to pronr:e :..rchronisation.

l've heard that music can also help people

who have lost the ability to speak aftera stroke
Yes, you can use music Io cure aphasia,loss of

! speech - that s a ditlerenr mechanism entirely.

! Music circuits cen De presen/ed in the face

; of damagetorhe speech centres, andsoyou
i can leam to sing l'hat vou want to say, and,

I eventuall1,. the brain rer-ires ltself so that
i you can saf it rvithout singing.
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You mention in your book that music can

even help people with Alzheimerrs. How?

With Alzheimer's, lt's something completely
different again. Nlusic seems to help r,ou access

old memories that you have Iost touch with.
Everythingthat has happened to vou. every
experience, is encoded in memory someu'here.
Memories also encode the context
surrounding an event. Ifthere's a particular
song that you heard and it was associated
with a particular span of time - Iike that
summer you turned r3 years old -the music
becomes associated with all the other events
of that time: your friends, the movies you
saw the books you read and so on.

Alzheimer's destroys areas of the
hippocampus, which is where we believe
memories are indexed, if not stored. We

believe that music acts as a retrieval cue,

which helps you access memories that
are preserved but difficult to locate.

Does music also help with conditions
like depression?

Yes, it can have a significant effect on reducing
symptoms of depression. Music helps you
recontexlualise your experiences. As an
example, we knorv that when people "pull out"
a memory the mood they are in can alter the
original memory such that when it gets "put
back" into storage, it can take on a different
valence. In this way, calm music can help

Playing instruments
canhelppromote
newconnections
betweenbrain cells

to make atraumatic memory less powerful,
and uplifting muslc can make a memory
less fearful.

You have written that music also engages
the brain's default mode network, allowing
us to get into a trance-like state. How does
that benefit us?

It's easier to understand it when you contrast
that state with our regular mode of thinking,
rvhere we use "the executive attention
network". This is where you are trying to
focus on something and consciously guiding
your thoughts. The default mode network is

the opposite -you're not in control ofyour
thoughts, it's like a daydream state. These two
networks function like a seesaw ateeter-totter,
because one is active when the other isn't.

It takes an act ofwill, ofdeliberate
intervention, for us to focus on something.
That focusing comes with a biological,
metabolic cost in the form of spent glucose,

the brain's fuel. The default mode helps
to replenish that glucose, in a similar
waythat sleep does.

We also think that some kind of physical
healing happens while in the default mode.
The brain typically repairs damaged cells while
you are asleep. We think this is partly because

acetylcholine and other chemicals, some of
which are involved in the immune system,

set up a kind of programme for cellular

housekeeping. We don't knowfor sure, but it
seems as though this kind ofhousekeeping can
happenwhenyou're inthe default mode, too.

Music engagesyour default mode network
and therefore gives yourbody and brain a

chance to reset.

We knowthatpeople have emotional
connections to the music that is right for
them, but can, say, listening to calming
sounds like water make you feel better?
Sounds ofnature that aren't threatening -
like a riverflowing ratherthan a hurricane -
those tendto be calming. Musicwith a slow
tempo and stepwise motion also tends to be

calming. Most peoplewouldn't find distorted
electric guitar music calming, but there are
some people that will, there's always going
to be individual differences. Why some songs

are calming and others are not is an area of
active research that we are working on.

That said, none ofthe playlists that are on
the commercial services for relaxing music
are chosen by scientists. They're just a bunch
of people saying this relaxes me, so there's
no science behind them. I
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