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What is Wellness?

Wellness refers to physical and psycho-social well-being of an individual

The Human
Bodyis a
Treasure Trove

of Health and
WWEHRIESS
Information

Sleep
Mental Health

Body Posture
Fall Deduction
Blood

Pressure (BP)

Insulin Level
Blood
Glucose

Body Pressure
Muscle Tension
Body Motion
Body Weight
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EEG
Cortical Stimulator
Eye tracking

Ear/Audio

ECG/EKG, Heart Rate (HR),
Heart Rate Variability (HRV)
Respiratory Rate

SpO2
Blood pH
Body Temperature

Reproductive and
Menstrual Health

Critical/ High Value

Women’s Health .
Nice to Have

Total Activity
Calorie Meter

General/ Wellness

Value to Health

Source: Frost & Sullivan Analysis
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Healthcare consumers have never been more inclined to using digital health to

manage their health

Top Reasons for Wearable Use

54% )
0
24% 18%
Be Lose Sleep Manage
physically weight better  stress
active

Current Largest Users

Telemedicine

[ i 88%

Searched for online health info g0 8%
Use of wearable 63%
Digital Health Goal Tracking 65%

®m Demographic (18-35, high income) Average
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of consumers saying they have

compared to 80% in 2015

adoption of digital health tools
for

visited a

doctor at least twice in the past year and
are managing at least one prescription

Source: Frost & Sullivan Analysis, Rock Health Consumer Survey 2018
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Better management of oneself only comes with a higher level of patient

engagement

Key Aspects of Robust Patient Engagement Programs for Patient Engagement and Empowerment

Encouragement of Innovative gaming,
patient ownership rewards, and
of data motivation

Research and
market products
designed for
specific types of
patients

Enable direct-to-
consumer analytics

and preferences

Source: Frost & Sullivan Analysis
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Digital health tools contributing to better health and wellness

Patient Health

Records Telehealth

Technologies Suppporting Health

mHealth (Application and Wellness

and wearables,
sensor based

Big Data and
Analytics

g

Source: Frost & Sullivan Analysis
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Digital health tools contributing to better health and wellness

Patient Health + Patients get access to their health records
Records » Data from disparate sources at one place

* NLP, Machine Learning and advanced other Al algorithms help
in chronic condition management

» Adoption of artificial intelligence technologies has reduced
healthcare costs by 50%, while improving patient outcome by

o over 50%.
mHealth (Application

and wearables, « Wearables and associated mobile apps are working towards

building a wellness support infrastructure — Inform, instruct,
store, guide and alert.

sensor based

Source: Frost & Sullivan Analysis
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Digital health tools contributing to better health and wellness

Telehealth/Tele
medicine

* Remote diagnosis and treatment from primary care
physicians for long term conditions

« Care at home — intervention when needed. This is
coupled with RPM

* Cloud services allow patients and care providers to access,
download, and transfer medical information, test results,
prescriptions, medication dosages, doctor appointments etc.

» Advanced analytic frameworks evaluate ‘unstructured Big Data and
data’, such as EHRs wearables and mobile Advanced Analytics

applications

Source: Frost & Sullivan Analysis
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Consumer-grade applications are acting as tools to let patients manage their own’i';"“

health — contributing to outcomes based medicine approach

Technology is supporting the measurement and analysis of wellness-related vital parameters

Sleep Evolving Digital Health
Mental Health Concepts
Blood Sleep Technol
Pressure (BP) €ep fechnology
Heart Rate

Fitness
Respiratory Rate Trackers/Smart

Watches

Body Posture

Reproductive and
Menstrual Health

Femtech

Women'’s Health

Total Activity Patient Engagement
Calorie Meter

B Ody Wei g ht Source: Frost & Sullivan Analysis
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The Smart home is where health and wellness begins

Common Healthcare Services in a Smart Home

Wearables/Contactless Vaccination and Medication
Vitals Monitoring Management

Activity, Exercise, Rest &
Sleep Monitoring

Virtual Home Assistants

Diet & Nutrition Monitoring Diagnostic Devices

Smart TO”?tS for Waste Telehealth Services
Monitoring
g Isi & ¢
-
Analytics/ Machine . - .
Informatics Storage Learning Cybersecurity Interoperability Decision Support

Source: Frost & Sullivan Analysis

Source: Vision 2025 — Healthcare in the Smart Homé. Er(o)stsérsﬁivasnu LLIVAN



These technologies are already enabling the shift from the clinic to the home

Information Flow for an Empowered Patient

= P
% [+
- Intelligence Layer Data Storage

Advanced Storage
(] oo Analytics
"o T O
=0
v d Data
/ v )) Artificial \T/ASO‘: 2“2""“0” m
9 inte gence Notification
[ ] and Machine q
° Learning and
Eg: Chatbots Interventions
ﬂ Notification and reminders
Supporting . . .
Infrastructure 5G Cybersecurity Wireless Technologies

Source: Frost & Sullivan Analysis

FROST ¢& SULLIVAN



Focus Points - Agenda

Digital Health’s Role in Managing Health and
Wellness ’,

Mega Trends (social and technological)
that Will Drive the Adoption of Digital Tools

How Stakeholders are Adapting to this

A Peek into the Digital Health Ecosystem in 2025

Key Takeaways /

FROST ¢& SULLIVAN



The global burden of disease is only going upward

CHRONIC ;g:$1160 Bn -'“,'_ $863 Bn AGEING 7 BN people living above 80

CVD POPULATION
DISEASES cancer S U. S Years of age in many parts of the
world.
.' $167 Bn $727 Bn m < Suffer from at least
. 55 Respiratory BraeEs 80% One Chronic
(COPD) Disease

HEALTHCARE SPENDING HAS OUTPACED ECONOMIC GROWTH

8% Average growth rate of health spending and GDP per capita, 1990-2012
(=]

7%
6%
5%
4%
3%
2%
1%
]

ITa I1SL DEU LUX FIN CHE CaAN DMK SWE ISR GRC HUM FRA ESP AUT MEX UsSa BEL AUS JPMN MZL MLD MOR GBR SWN CZE PRT EST IRL POL CHL TUR SVK KOR

B Average GDP growth per capita Average health spending growth per capita
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A transformation care delivery paradigms is already seen

Driving Factors From Today As-is-State Future To-be-State
Focus Process/Provider Centric b ,} Patient Centric and Participatory
Objective Symptomatic, Curative E::::::) Predictive and Preventive
Access/ Limited in-hospital Care —————— N , .
1 D
Location (Centralized) ~ Reme--- v/ Anytime, Anyplace Homecare (Decentralized)
Technology Isolated Systems E::::::) Integrated Systems (Digital Medicine)
Treatment o , e )3 . .
1 N
Methods Episodic Care (Invasive) —  L_____ v’ Holistic Care (Less Invasive)
0 0 .. g ———— h\ . .. ..
Medication Blockbuster Medicine I v’ Personalized/Precision Medicine

Source: Frost & Sullivan
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Wearables are enabling decentralization & preventive care

Benefits to Different Stakeholders

E
Hospital

~

L_é)

L ]

Physician

Crﬁw

Patient

yey

Payer

Reduces readmission,
patient process time, and
test duplication

Can access
comprehensive patient
data and history for
improved decision making
and diagnosis

Can stay more informed
about personal health and
wellness, and benefit from
reduced treatment time

Reduced treatment cost,
hospital length of stay,
and overall process
efficiency

Wearable-Enabled Decentralized Care Model

PatlentT
Population
eimbursement health
Physician benchmarking

Regular feedback

Self Monitoring

Insu fance Reinforcement
— % Appropriate level

Report of intervention

Analytics Wearables Care

Health Modules
Awareness Wellness Medication

E‘Siﬂaining P(ogram Adh‘ence
@

- @T o\

Home Service Wh|Ie PoC Labs and

onitoring Travelling Diagnosti

l”.
N

Sources: AJM; Frost & Sullivan
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Patient experience will become the cornerstone of digital health strategy for all

stakeholders

Competition drives strong growth opportunities for digital solutions that enable patient
satisfaction with all aspects of healthcare encounters.

« The rapid pace of change is placing increasing competitive pressure on healthcare
organizations. In particular, hospitals face new challenges and threats in the form of more
consumer-focused care settings, such as retail pharmacies and telehealth providers.

Improvement
in non Usage of Better
clinical digital tools Patient

aspects of for self care Experience
care

Source: Global Digital Health Outlook, 2018, Frost & Sullivan Source: Frost & Sullivan Analysis
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Internet of medical things enabling patient stratification and lifestyle tracking for

precision medicine practice

+ Patient History Omics Faciors * Dizease Biomarker
* Electronic Medical (Rx | Dx Factors) * Dizeasze Subtypes

Records (EHR) v Molecular Sub-populations
+ Qualitative Patient + Omics-based Risk Profiles
Feedback MDx and NG5 ‘ Melecular » Demographics
* Screening Reports Informaties Imaging Dx ' Socic-economic

* YWitals Sign Monitoring ; c ial * Clinical Features
* Medication Adherence P“;‘:;:i"cam E?.:nhr::;ﬁ:: + Lifestyle
+ mHealth Devices and a v Prefersnces

Apps CDx Biomarker and * Health History
Targeted Therapeutics

Predictive

_ E i tal
- HE\:-LII_I' i Lifzstyle r:;;:;:rmaerrd
Analytics Tracking Safety

Medication
Management
Solutions

Remaote
Patient

F‘Fr's-:unallaad Diigital Heakth
Wellnezz and
Fitness

Coachin

: + Envircnmental

* Perzonal preferences

» Lifestyle—diet, activity.
mental wellbeing

* Socio-economics

ifestyle and
Exogenous Factors

Clinical and Remote
Care Factors

Source: Frost & Sullivan Analysis
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Stakeholder

and Current Usage

Healthcare * Portals ed

Provider * mHealth apps y m
* RPM, Telemedicine

Payer/ * Portals o

Insurance  mHealth apps Low t @
 Data analytics

Pharma- * Portals

ceutical « mHealth apps y Med

Company » Wearables

 Data analytics
» Other medication adherence tools

FROST ¢& SULLIVAN

Commonly Used Digital Health Tools

Key healthcare stakeholders will need to keep pace with the on-demand economy'

Steps taken to embrace
digitization

» Set aside budget for innovation
» Support care from alternative
locations

* Plans designed based on
consumer preferences

» Reimbursement of select digital
services

 Provide mobile app free of cost
along with medication

* This serves as info tool as well
as a method to track adherence

* The collected info is vital for
design of new drugs

Source: Frost & Sullivan Analysis
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Digital health will encompass solutions across the care continuum

Connected

i Equi t
A connected ecosystem of sensors and devices on and around auipmen

the individual serve the function of;:

Open Surggeh®

Hand held Medical ASSist

RTLS

+ Capture & Measure

Diagnostic and

* Identify nursing Robots

+ Stratify Risks

o Inform Ambulatory OR
« Make Decision Therapies o

« Take Action N’

Supply Chain
Logistics

Emergency
Consultations/ E?:Hiogiie As/ '%aa %
Coachin Storage }
’ Informatics 9 I\/Iach|_ne
e Leaming
.)) & @
-

i Monitorin
Peripherals 9 Cyber- Inter- Decision
security  gperability Sypport

=10
@ Wearables

Source: Frost & Sullivan
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NABLING DIGITAL SOLUTIONS SUPPORTING INDIVIDUAL

CENTRIC HEALTH & WELLBEING THROUGH 2023

FINLAND MARKET OPPORTUNITIES
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Technology enablers will support the paradigm shift to care delivery models in the future

Virtual

i i Reality
Cybersecurity
Analytics Cloud
and Al infrastructure
and solutions

Decentralized Care Patient Experience Preventive and Cost Containment

Delivery and Customer Wellness Focused
Focus

Source: Frost & Sullivan Analysis
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5G technology to enable 10T and Continuous Monitoring in Healthcare

By 2025, faster and stable 5G internet will promote data exchange between
patients and providers, significantly accelerating telemedicine

Cropay

5G trials are underway using various spectrum bands

TRILLION

5G Enabled Output
in Healthcare

Potential 5G bands Potential 5G bands Potential 5G bands

us EU CJK
600 MHZ
2.6 GHZ (sprint) 5 EEF"?;“':LMHHU 3.3-4.2 GHZ
3.55-3.7 GHZ PPy e 4.4-49 GHZ
20, 37, 39 GHZ P 28-39 GHZ

57-7T1 GHZ (= =)
Source:  Global Mobile Suppliers Association; Qualcomm, Frost & Sullivan
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APPLICATION AREAS

Cognitive solutions that support personalized medical decision making, at scalewill:

be prioritized to improve ongoing struggles of patients, payers, providers and pharira

Market Drivers:

1. Demonstrated cost
savings

2. Efficiency through
automation

Providers
Will adopt clinical grade Al applications that
identify chronic comorbidities, responsible for
readmission and poor post operative outcomes

T i

Pharmaceutical Companies
Will use Al and analytics for applications
for drug discovery

Low Tl

Technology Drivers:

1. Critical decision support tool

2. Analyse large data volumes

3. Complementing care delivery
protocols for improved
outcomes

Healthcare Payers
Will deploy consumer facing Al applications

that encourage cross continuum member
engagement, medication adherence and

wellness
Low I!MH Current
Diagnostic Centers I 2025
Will use Al and analytics for general diagnosis,

diagnostic imaging, blood transfusion

Low =ITala

Source: Frost & Sullivan Analysis
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ROBOTICS AND AUTOMATION SUPPORTING
CARE ASSISTANGE
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Categorization of robots used in healthcare

Personal Service Robots

Assistive

Exoskeletons

Intelligent Robot Met_:iical Service
Companions Delivery Robots

Medical Robots

/ Rehabilitation Home Care
Soft Robots \ Servant
SERORES ) Exoskeleton Robots W

4 Training

/ Robots

; Diagnostic
Social Person
Robots :
‘Robots Carrier Robo

Surgical Robots
Minimally Invasive
. Procedures
Tool Patient
olders ositione
Open Surgery

™ — Assist /

Radiosurgery

Source: Care Assistance and Pharma Automation Robots,, Frost & Sullivan Source: Frost & Sullivan Analysis
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A Eyolution of robotics — from industrial to service robots to future robots

High
0 The industry will move towards more versatile human-centered applications in the Robotics in 2025
next decade (Al-based Intelligence Enhancements) |>
Service Robots _ = >
(Application Enhancements) * Intelligent and cognitive robots

Industrial Robots Drastic increase in intelligence power

(Productivity Enhancements) « Communicate with environment and autonomy of robots
E‘ « On the basis of planned tasks, * Massive control and action
o |l -+ Task specific commands automatic generation of programs capabilities for everyday tasks (for
g + Automatic execution of explicit + Capability of understanding example, hospital environments)
5 programs human actions « Modular robots that arrange
f . Automatic path planning « Mimic (to a certain extent) human themselves for pre-set specific tasks
o . |mp||c|t programs abilities and Shape
(] : o ‘ e . .
0 « Caged environment Autonomous performers |l Artificial intelligence and self-learning
(o)) « Multisensory information A capabilities, huge healthcare applications
8 processing I Unstructured and complex tasks |

4 involved with natural human interaction
\ Structured and simple tasks with
limited or no human interaction ‘ ‘
Last Decade Current Decade Next Decade
Low Degree of Complexity High

Source: Care Assistance and Pharma Automation Robots,, Frost & Sullivan
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The technology is at its nascent stage; is expected to pick-up pace by 2025 due to |ts

numerous applications in medical sciences

Reality technologies are on the cusp of disrupting the human-machine interface, giving rise to an entirely
new computing experience.
USERS AND USE CASES

Surgeons - Medical Students - Human Resources -

Education/ Emergency Responders/Disaster Preparedness -
Training Global/Remote Team Exercises — Product Sales &
Marketing - Patient Education /Patient Experience
. PTSD - Autism — Schizophrenia — ADHD -
Behawvioral

Medication/Treatment Compliance - Substance Abuse -
Fitness/Wellness/\Weight Management - Phobias —
Smoking Cessation — Sleep Disorders - Stress

Modification/ Mental
Health/\Wellness

Physical Assessments - Behavioral and
Psychological Assessments — Cognitive Function
Assessment

Climical
Assessment

G

Treatment for
Acute and

Pain Management - Vision Disorders - Physical
Therapy/Rehab - Speech Therapy — Telemedicine -

Chronic Conditions

Clinical
Documentation

",
(4

Brain Injury-Alzheimer's/Dementia

Remote Scribes - Interactive Medical Records -
Data Visualization & Display

FROST ¢& SULLIVAN
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In 2025, cloud platforms will have a high demand and critical functions will

depend on them for scale-ups

Current Drivers

P —
Business
Process

Innovatiog

Industry
ollaboratio

Applications in 2025

Imaging Informatics

Real World Data and
Analytics

Population Health
Management

Health Data Continuity

Telemedicine

Storage and archiving of very
sensitive, patient data

RWD is becoming very
important for pharma and med-
tech players

Collation and analysis of de-
identified patient data from
disparate sources

Collation and analysis of de-
identified patient data from
disparate sources

Providers will be keen on
investing in cloud based

telemedicine solutions

Source: Frost & Sullivan Analysis
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loT enables transition of care delivery

Healthcare Delivery

Present 2025

Disjointed Care LN Coordinated Care
i
=
|_
W

9 L ;
E L

=

Discrete Care Interactions % Continuous Care
E
a»
=

Location Dependent Location Agnostic

Care Coordination
Instead of the current
disjointed care model, the
entire care team can stay
updated on patient
treatment plans and
progress using loT.

Seeking Health
Advice
loT can enable continuous
monitoring, irrespective of
the presence of healthcare
professionals, and even
alert them when necessary.

Location Dependence
Diagnosis, monitoring, and
treatment can occur
regardless of patient
location, enabled by 1oT.

Source:  Why Now is The Time for Interoperable Healthcare Solutions?, Frost & Sullivan
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loT enables transition of care delivery

Healthcare Delivery

FPresent

[ ] -

E
Unidirectional/Limited Multi-
directional Information Flow

S | {1

Generalized Medicine

REACTIVE

Reactive Care Delivery

Internet of Medical Things

o _.. -
B <« T

Bidirectional/Multi-directional
Information Flow

- 2

Personalized Medicine

PROACTIVE

Proactive Care Delivery

Information Flow
loT can allow patients to
become ‘senders’ of
information to alert doctors
about their health status,
instead of only having
doctors informing them.

Treatment Approach
By using data obtained
from various connected

devices, 10T can help
doctors provide
personalized care to their
patients.

Care Delivery Model
Rising care costs are
pushing for a preventive,
proactive care model,
instead of treating patients
reactively.

Source:  Why Now is The Time for Interoperable Healthcare Solutions?, Frost & Sullivan

FROST ¢& SULLIVAN



—feam

FINLAND MARKET OPPORTUNITIES

Future
Watch




Cybersecurity will be an essential component for digital health services characterizézai‘

by integration and flexi-plans for users

Cybersecurity solutions will integrate with existing

Integration systems and work tasks in order to optimize workflows

and reduce costs

Technologies such as 10T, big data, Al and analytics
New Technology will transform health IT while increasing complications.
Adoption Cybersecurity platforms must integrate with these or be
S

ready to have a plan by 2025.

Elexible Prici Flexible pricing plans will become popular and have
L el e higher demand to accommodate healthcare cost
constraints by national governments.

L Simplification l Single sign on capabilities will be provided to simplify
) workflows and avoid physician burnout

Source: Frost & Sullivan Analysis
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Consumers take complete control of their health and wellbeing

Health systems are reeling under enormous pressures and are moving towards
outcomes based medicine

Technology is becoming increasingly pervasive in a consumers’ day to day life.
Significant growth of digital health tools such as mHealth, wearables, cloud and Al is
expected.

This is in turn driving the need for preventive care — health and wellbeing — empowering
patients to manage their own health

Evolving digital concepts such as sleep tech and Femtech are gaining steam and their
benefits are quantified via studies

Aggregating more data on markers of health and wellbeing, digital health will allow

individuals to improve their lifestyles and maintain good health for longer, and so need
fewer visits to their physician — save costs

FROST ¢& SULLIVAN



By 2025, benefits from Al and virtual assistants will gain more visibility, propelling

their adoption

1. Virtual Assistants will be utilized to interact with
patients directly to improve enterprise healthcare

H :I%::::lre Assistants 2. Al devices will improve communication with
patients and aid problem solving

4 3.  Cloud will be increasingly utilized to manage

large data sets
Progress

Virtual Care Intelligence

Layer 4. RPM and virtual visits will be utilized by some

health plans, employers and also healthcare
enterprises

Access

5. Digital solutions will be used to generate
revenues, patients will have a say in how their
2 health data is used

Source:  Global Digital Health Outlook, 2018, Frost & Sullivan
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Contact Detalls

Industry Analyst, Digital Health
Frost and Sullivan

+ 9197112 09290
Chandni.Mathur@frost.com
www.frost.com




