Aaron Labbé (he/him)
CTO, Co-Founder

LUCID

Music That Listens

How deep reinforcement learning can bring
anecdotal healing practices into precision medicine
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“Music can lift us out of depression or move us to tears —
it is a remedy, a tonic, orange juice for the ear.

But for many of my neurological patients, music is even
more — it can provide access, even when no medication
can, to movement, to speech, to life.

For them, music is not a luxury, but a necessity.”

Oliver Sacks, best-selling author and professor of
neurology at NYU School Of Medicine

LUCID




How do we trans
scalable medicine?
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Affective Music Recommendation System

(AMRS’)
Deliver Measure
Stream music optimized for the Establish current and target
users desired outcome mood state
Optimize

Learn and optimize using
machine learning techniques
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Traditional Music Recommendation Systems

COLLABORATIVE FILTERING CONTENT-BASED FILTERING
Listened to by both users Listened to by user
) &3 43
Similar users
@ =P Similar songs
J3 4
Listened to by her, Recommended
recommended to him to user

LUCID
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Reinforcement Learning (‘RL)

Policy
Evaluation
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Music Stream

Model of the Population
Curated "BioMIR”

Library A

|
I
|
Training Data

Confidential |_ U C | D



Model of the Population
“BioMIR”
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To date: 76,565
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to the Test
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Randomized Control Trials & Clinical Research

Decrease in Somatic Anxiety Decrease in Acute Stress
within Moderate Anxiety Adults within Moderate Anxiety Adults
(24-minute session; n=318; p = .03) (24-minute session; n=39; p = .04)
20% 25%
o 20%
15% ‘@)- ONE
@ PLOS | 150
15%
10%
10%
5%
5% 5%
0% 0%
B U‘Cj‘ D Pink Noise B U‘cs D Spotify "Calm Vibes"

(Active Control)

Somatic Anxiety measured by the STICSA (increased blood Acute Stress was measured by a simple self-assessment, participants
pressure, muscle tension, nausea, sleeplessness) contributes to are adults 18 — 60 and filtered for moderate to high anxiety
~50% of overall anxiety level
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LUCID’s AMRS vs. The Alternatives

Acute intervention effectiveness — pre vs. post % reduction

25%
022
20% 02
0.17
15% 0.13
10%
o0
5% 0.03
0% .
iIC8T Luco Breathing Excercises Mincafuiness Anti-Anxiety Music Therapy (Traditional|
(1 week) (24 mins) (20 mins) (15 mins) (Benzodiazepines; 8 weeks|

Digital Delivery

Anti-depressant & Placebo: https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.629.6292&rep=rep1&type=pdf

Traditional Music Therapy: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5072238/

iCBT - acute: https://www.sciencedirect.com/science/article/pii/S2214782920300075

iCBT — chronic: https://sci-hub.mksa.top/10.1016/j.janxdis.2015.10.006

Mindfulness: https://psycnet.apa.org/record/2016-08146-001

Breathing Exercises: https://www.frontiersin.org/articles/10.3389/fpsyt.2020.00467/full?fbclid=IwAR2allcj2VGdPACVLzaCZF-TaOas9YOpTH_jz6prODFbYothK7wwkWUjYcO

Confidential |_ U C | D

Physical Delivery

20




Real-world usage data indicates that anxiety reduction, mood
increase, and arousal decrease improve with repeated use

All metrics of success indicated better
outcomes with repeated use

Russell Circumplex Model
7 of Affective States

Y subs
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Anxiety Reduction
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Music is a familiar and delightful method of improving mental health,
and outstrips meditation and therapy as consumers’ g2o-to modality

Which of the following do you do or use to help you

feel less stressed or anxious? (n=915)
70%

60%
50%
40%
30%
20%

10%

Listen to Music Yoga/Meditation Talk to Therapist

AudienceNet, 2019 — Global Report “Managing Mental Health: The Power of Music” |_ U C | D

Passive experiences such as listening to
music are easier for persons coping with
mental health than active experiences
such as meditation

Music represents a compelling feature in

digital health to increase stickiness and
improve user satisfaction (NPS)
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Qualitative Impacts: Interviews with Users

Anxiety, Stress, Mindfulness

“When | started [VIBE] it asked me how | feel — |
hadn’t taken time to reflect on it but just
indicating how | felt made me feel a better right
away.” — 54F New York

“I'm trying to avoid the pharmaceutical route
as much as | can, so I’'m working out and
trying other things like music and
mindfulness.” — 23F Montreal

“If 'm |00king for new music I'll use Sp0t|fy but | “I| tried mediation, but | have a hard time

don’t use Spotify or their playlists [for quieting my thoughts, as soon as | start
anX|ety/S|e?p].. I would deflnltEIY use VIBE for [Headspace] my mind goes crazy — breathe
other music if it was based on my mood. better, clear my mind, fix my posture — it

— 24F Toronto doesn'’t really help me” — 26F London

Sleep

“I have been dealing with PTSD, and going to “During the day | use other things to control
therapy for it, | was having an anxiety attack i my emotions like exercise, but | find at night
when | found VIBE... | used VIBE for anxiety at and around bedtime | lose control of my
first, but lately it really helps me get to sleep.” thoughts.” — 19F Paris

— 24F California



https://www.instagram.com/p/Bjo8xA7Br3qV1doRQTAUBuVb3PwN4iE7NqD5hM0/




We're building a portfolio of accessible, effective, and personalized
music-based solutions in mental and neuropsychiatric health

Indication Discovery Design Research Launch O Laguna

Generalized . dQYZz

Anxiety Disorder
: < valerahealth
PTSD & Depression

Psychedelic Adjunctive ‘

Alzheimer's

Burnout

Tinnitus .

Acute, Chronic &
Episodic Pain

Parkinson’s Disease ‘
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Thank You

aaron@thelucidproject.ca
www.thelucidproject.ca
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