Health Management for
Addiction Recovery

Team #7 - Landscape

Authors: Andrew Choi, Li-Shun Wang, Sangeetha Thelapurath,
Mujib Wahab, Matt Jones

This presentation was created in an open classroom environment as part of the ELPP in-class projects. There should be no
proprietary information contained in this paper. No information contained in this paper is intended to affect or influence public

relations with any firm affiliated with any of the authors. The views represented are those of the authors alone and do not reflect
those of the University of California Berkeley.




Society is Facing a Growing Problem

Substance abuse in the US affects 21.7
million people

That's 1in 8,

And is growing 6.7% each year




Drug Rehab. Market is Large... and Growing!
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e $28.7B Worldwide Market Size in 2021
e US/EU/APAC growth rate:
o 6.7%/7.1%/8.2%

inpatient + 40% outpatient)

https://www.reportsanddata.com /report-detail/drug-addiction-treatment-market




Incumbent Support Programs

Self Help 90 Day 30 Day
Apps & Support Outpatient Inpatient
Groups programs Programs

S0 to minimal cost $5-10k $6-20k

e —

COST

https://www.addictioncenter.com/rehab-questions/cost-of-drug-and-alcohol-treatment/



Relapsing

40-60% of individuals relapse within...
30 days of completing...
inpatient drug and alcohol treatment center.

85% relapse within the first year

Why?
Boredom & Emotions PR
Mental Health Withdrawal . Places,
Isolation & Stress Things

https://drugabuse.com/addiction/relapse/

https://www.familyaddictionspecialist.com/blog/10-most-common-reasons-for-addiction-relapse



Developing Solutions

Software
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Software for Rehabilitation

FDA Approving Software-as- Medlcal Device i in 201 7

https://www.fda.gov/news-events/press-announcements/fda-permits-marketing-mobile-medical-applicatiol

Pear Therapeutics Case Study

Manual Data Entry
Triggers
Cravings
Relapse

Patient App
z Clinician Ul

Lessons & Coaching

Prevented drug relapse by >20%

o 8 8 8 8 8

o 1 2 3 a4
https://www.tandfonline.com/doi/full/10.1080/21548331.2021.1974243



Hardware for Rehabilitation

Successful Clinical Case Studies:

Empatica E4: Wrist mount multi-sensor Autosense: Chest Mount Multi-sensor

https://www.ncbi.nim.nih.gov/pmc/articles/PMC7197459/

Electrodes

. ECG, Respiration, GSR,
3-axis accelerometer,
Ambient & skin temp.

'~ Alcohol, PPG sensor in
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Tracking is the New Norm

MindWave mobile EEG head set [92]

Chest strap sensors (e.g., AutoSense [84-86],
SleepSense [87-88],
Cardiosport TP3 [90],
Wahoo chest belt [91],
BioHarness 3 [92])

Datal0G [93]

Wristband-like sensors (e.g., Empatic E4 [80-83],
Q-sensor [70],
BN-PPGED [89],
Shimmer sensor [92])

Additional two electrodes on fingers for
BN-PPGED and Shimmer sensor

Market Market Size - 2020 Annual Growth Rate
in USD Bn
Wearable Fitness Technology Market 9.63 13.7%
Wearable Healthcare Devices Market 18.34 20.5%
Wearable Computing Market 34.61 20.7%
Electronic Sensor Market 21.23 12.26%
Wearable Atrtificial Intelligence(Al) Market 19.41 29.75%




Detecting Relapse

” . Boredom & Emotions People,
WHY? Mental Health Withdrawal Isolation 2 Stross Places, Things
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Healthcare: Big Data/ML

Improved patient outcome through intervention

/S h arp Healthcare Rapid Response Healthcare Intervention \

PoC System
/ \ Results:
Pre-Fatality Detection
Medical Data

Accuracy: 80%
Detection: <1hour
Hospital (Sharp Healthcare Cloudera, Intel
\ ProKarma /
/

Sepsis Detection Heart Failure Detection N

Predictive ML
analytics

Penn Medicine Accuracy: 50% — 80%

Penn Signals
(based on Trusted Analytics Platform)

o

Accuracy: 70-80% —— 100%

Detection: 2hrs — . 30hrs
J

https://www.intel.com/content/dam/www/public/us/en/documents/white-papers/gmc-analytics-healthcare-whitepaper.pdf



Privacy Concerns

Headwind: No comprehensive privacy law in US

e No singular law that covers the privacy of all types of data in US
o HIPAA - The Health Insurance Portability and Accountability Act

ECPA - Electronic Communications Privacy Act

FCRA - Fair Credit Reporting Act

FERPA - Family Educational Rights and Privacy Act

GINA - The Genetic Information Nondiscrimination Act

CMIA - Confidentiality of Medical Information Act

COPPA - Children’s Online Privacy Protection Rule

o O O O O O

e Only 3 states have comprehensive privacy laws
o CCPA - California Consumer Privacy Act

o VCDPA - Virginia Consumer Data Protection Act
o  ColoPA - Colorado Privacy Act

e EU’s comprehensive privacy law

o GDPR - General Data Protection Regulation




Summary

Healthcare & Insurance:
Product: In-patient & out-patient care
Goals: Outcomes 1, Costs |

App Makers are marketing

Telehealth & Analytics to
&% KAISER PERMANENTE. healthcare providers & insurance

FDA is authorizing

Apps as SaMD
Software: PP v

Product: Patient Logging & Behavior
Management .

What next?

Hardware: /

Product: Medical wearable sensors - Device Makers developing &

Growth: Overall wearable market & FDA approving marketing sensor data analytics
quality is rapidly improving

wearable sensors for services to healthcare providers
medical applications




SaMD + Wearable

— Big Data/ML —»
Sensors

Opportunities:

Healthcare providers (e.g. Kaiser) to acquire or
Bartner with companies analyzing data to provide

etter SaMD to detect pre and post-relapse to reduce
costs and reduce deaths

Big tech such as Apple/Microsoft/Google/Intel to
acquire wearable manufacturers/add EDA,
temperature technology to better predict causes of
substance abuse addiction

Addiction recovery
management,
Mainstream detection
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