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ÅA Clinical Exemplar  (MofiD ®- Digital  Diabetes  Population management system)
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m-Health: The beginning

The first representation of  mobile 

health (m-health) was first coined 

and defined as :

ôMobile computing, medical sensor 

and communications technologies for 

healthcareõ ð(Istepanian etal , 2003 &2004).

Ref:  Istepanian etal. ,  m-health; Beyond seamless mobility 

IEEE Trans. InfomTechnology in Biomedicine,  8(4), 2004

In 2011, WHO defined it as
'Medical and public health practice supported 

by mobile devices, such as mobile phones, 

patient monitoring devices, personal digital 

assistants (PDAs), and other wireless devicesõ 
(WHO, 2011). 
Ref:  M-Healh : new horizons for health throughMobile technologies, WHO, 2011. 

In 2003: 



.
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m-Health evolution & technology timeline  

2017
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What is digital health?

REF: Istepanian & Woodward, m-Health Fundamentals, 2017

Digital Health   

AI

Genomics Big Data

2007
Smart Phones
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m-Health: Now

Ψaƻōile health is the biggest technology breakthrough 
ƻŦ ƻǳǊ ǘƛƳŜΩKathleen Sebelius
Former US Secretary of Health and Human Services,  m-health Summit 2011.

2018: 

Formerly mHealth summit  

2011 :



© 2018 Prof. Robert Istepanian

Why m-Health/ digital health

Clinical/Healthcare :Provision of  healthcare delivery especially for the most needed 

(e.g. in remote and underserved areas, timely medical interventions, early diagnosis,

reducing complications,  

Patient empowerment/ Patient centric care: , Self  education on their wellbeing and 

disease conditions , linking healthcare providers with  patients .

Reduce healthcare inequality and cost  ( e.g. provision of  specialist services using existing

digital technologies and utilising communications, computing , internet infrastructures.

Enabler for new clinical insights and evidence clinical research.

Improving medical education and training  opportunities 

( e.g. new generation of  digital healthcare providers, doctors  and  healthcare managers t

that embrace new digital technologies and innovations in hospitals, clinics care centres etc.

Market Economy :Creating new digital health economy for businesses (SMEs and PPP )

( jobs,  innovations, business opportunities etc.) 



.
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Mobile health (m-health) 

is expected to grow to 

more than $20 billion by 

2018.

REF:  Ale

REF: www..mhealthshare.com

&  Research2Guidance 

The global market of  m-Health/ Digital health  

REF: Research2Guidance

http://www.mhealthshare.com/


m-Health: As global business & Industry
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An SME global m-Health landscape

Source: CBInsight.com
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The global m-Health Trend ( Market v/s Science)

Publications:
2006-2016:  5465documents were published with an average of  ~ 499 paper/year

Sweilehetal., BMC Medical Informatics and Decision Making, 2017



WHO- WHA-71 May 2018  (m-Health/ Digital Health) 

http://apps.who.int/gb/e/e_wha71.html



Available at: 
http://www.who.int/reproductivehealth/publications/mhealth/classification-digital-

health-interventions/en/

WHO Digital Health Interventions Guidelines

REF: WHO/RHR/18.06 2018

http://www.who.int/reproductivehealth/publications/mhealth/classification-digital-health-interventions/en/
http://www.who.int/reproductivehealth/publications/mhealth/classification-digital-health-interventions/en/
http://www.who.int/reproductivehealth/publications/mhealth/classification-digital-health-interventions/en/
http://www.who.int/reproductivehealth/publications/mhealth/classification-digital-health-interventions/en/
http://www.who.int/reproductivehealth/publications/mhealth/classification-digital-health-interventions/en/
http://www.who.int/reproductivehealth/publications/mhealth/classification-digital-health-interventions/en/
http://www.who.int/reproductivehealth/publications/mhealth/classification-digital-health-interventions/en/
http://www.who.int/reproductivehealth/publications/mhealth/classification-digital-health-interventions/en/
http://www.who.int/reproductivehealth/publications/mhealth/classification-digital-health-interventions/en/


REF: WHO/RHR/18.06 2018



REF: REF: WHO/RHR/18.06 2018



REF: WHO/RHR/18.06 2018



REF: WHO, 2018
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M-Health from the Global health perspective 

MDG4: Reducing child mortality; 

MDG5: Improving maternal health;

MDG6: Combating infectious diseases ( e.g.HIV, Malaria )

REF: Istepanian & Woodward, m-Health Fundamentals, 2017



GlobalExamples of m-Health:

·Problem:Population-scale measurement of physical 
activity

·Solution: Miniature, low-cost devices that measure 
human motion using redesigned accelerometers in a 
user-friendly format

Source: W. Nileson, NIH, Stephen Intille, Northeastern University, USA 



Examples of m -Health in LMIC
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South Africa    Mobile Alliance for Maternal Action Ghana Nigeria

Challenge: Sustainability; scaling up 

beyond the pilot phases ??? 



Chronic Disease Management & Monitoring 

·Problem:Chronic diseases are difficult and expensive to 
manage within traditional healthcare settings

·Solution:  Many Disease self-management programs for 
asthma, alcohol dependence and lung cancer

·Information provided the user needs it

·Intervene remotely with greater frequency 
than traditional care

·Real-time management

·More efficient triage

·Reduces acute care  

Source: W. Nielson and David Gustafson, University of Wisconsin



.

© 2018 Prof. Robert Istepanian

m-Health areas/applications Clinical Examples

Health and wellness monitoring and disease 
management

Remote patient monitoring and mobile disease management, 
patient education, mobile EPR & EHR access.

Remote diagnostic and treatment services Point-of-care diagnostics, mobile ultrasound and remote 
diagnostics.

Patient education and behavioural change SMS for patient education, appointment and medication reminders.

Home and elderly care Ambient Assisted Living,  fall detection, m-rehabilitation

Public and global health applications Patient education and health promotion, maternity and child 
health, logistics management, healthcare workforce training

Medical training and learning and healthcare   
workflow processes and management

Remote medical education and training for healthcare 
workers and medical personnel.

Primary and emergency care A&E and trauma services, primary care clinics.

Potential areas of  m-Health in Armenia

REF:  Istepanian  & Woodward, m-Health: Fundamentals and  Applications, 2017
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m-Health: A Global Innovations Perspective

Source: CBInsight.com
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Health Statistics: Armenia, Israel & Singapore

REF: WHO Health Observatory
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Examples of  digital health economic:  Singapore 

Google maps; Images

Armenian Church of  Saint Gregory the Illuminator, Singapore, C. 1835

REF: Wikipedia

More than 80% of  the hospital beds in Singapore are in 

public hospitals

Singapore Health Insurance Structure

https://www.moh.gov.sg/content/moh_web/home/our_healthcare_system.html

https://www.moh.gov.sg/content/moh_web/home/our_healthcare_system.html
https://www.moh.gov.sg/content/moh_web/home/our_healthcare_system.html


Singapore Digital Health Economy 

The  MOH in Singapore has identified five therapeutic areas based on factors such as impact of  disease:

1- Cancers.

2- Cardiovascular diseases.

3- Diabetes mellitus and other metabolic or endocrine conditions.

4- Infectious diseases.

5- Neurological and sense disorders.
https://www.moh.gov.sg/content/moh_web/home/our_healthcare_system.html

Digital Health Market Map

in Singapore :

http://www.globaluniversityventuring.com/article.php/6288/digital-health-ecosystem-in-singapore

Singaporerecentlyannounced

it would pump in more than

US$13 billion to a five-year

plan for research and

development, someof which

will go towardsinnovationat

the intersection

of healthcareandIT.

REF: PWc& EDB-Singapore,2018

https://www.moh.gov.sg/content/moh_web/home/our_healthcare_system.html
http://www.channelnewsasia.com/news/business/singapore/govt-commits-s-19b-to-new/2409426.html
http://www.channelnewsasia.com/news/business/singapore/govt-commits-s-19b-to-new/2409426.html
http://www.channelnewsasia.com/news/business/singapore/govt-commits-s-19b-to-new/2409426.html
http://www.channelnewsasia.com/news/business/singapore/govt-commits-s-19b-to-new/2409426.html
http://www.channelnewsasia.com/news/business/singapore/govt-commits-s-19b-to-new/2409426.html
http://www.channelnewsasia.com/news/business/singapore/govt-commits-s-19b-to-new/2409426.html
http://www.channelnewsasia.com/news/business/singapore/govt-commits-s-19b-to-new/2409426.html
http://www.channelnewsasia.com/news/business/singapore/govt-commits-s-19b-to-new/2409426.html
http://www.channelnewsasia.com/news/business/singapore/govt-commits-s-19b-to-new/2409426.html
http://www.channelnewsasia.com/news/business/singapore/govt-commits-s-19b-to-new/2409426.html
http://www.channelnewsasia.com/news/business/singapore/govt-commits-s-19b-to-new/2409426.html
http://www.channelnewsasia.com/news/business/singapore/govt-commits-s-19b-to-new/2409426.html
http://www.channelnewsasia.com/news/business/singapore/govt-commits-s-19b-to-new/2409426.html
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Examples of  digital health economic:  Israel
Israel: ranked 4th globally for healthcare efficiency &

9th. Healthiest http://www.meddevsoft.com/israels-mobile-health-is-reaching-new-heights/

Photos: Google, The Times of  Israel, mhealthIsrael

REF: Wikipedia

http://nocamels.com/2018/01/israeli-tech-revolutionizing-healthcare/

2018: Investing $300 on disruptive

health technologies
nocamels.com/2018/01/israeli-tech-revolutionizing-healthcare/

http://www.meddevsoft.com/israels-mobile-health-is-reaching-new-heights/
http://www.meddevsoft.com/israels-mobile-health-is-reaching-new-heights/
http://www.meddevsoft.com/israels-mobile-health-is-reaching-new-heights/
http://www.meddevsoft.com/israels-mobile-health-is-reaching-new-heights/
http://www.meddevsoft.com/israels-mobile-health-is-reaching-new-heights/
http://www.meddevsoft.com/israels-mobile-health-is-reaching-new-heights/
http://www.meddevsoft.com/israels-mobile-health-is-reaching-new-heights/
http://www.meddevsoft.com/israels-mobile-health-is-reaching-new-heights/
http://www.meddevsoft.com/israels-mobile-health-is-reaching-new-heights/
http://www.meddevsoft.com/israels-mobile-health-is-reaching-new-heights/
http://www.meddevsoft.com/israels-mobile-health-is-reaching-new-heights/
http://www.meddevsoft.com/israels-mobile-health-is-reaching-new-heights/
http://www.meddevsoft.com/israels-mobile-health-is-reaching-new-heights/
http://www.meddevsoft.com/israels-mobile-health-is-reaching-new-heights/


© 2018 Prof. Robert Istepanian

Digital  Health - Academic and Innovations Perspectives from Europe

Source: Imperial College, London. www.imperial.ac.uk/news/185908/nhs-digital-academy-launches-first-cohort/ 

In April 2018,

theNHS Digital Academyformally 

enrolled the first cohort of  participants

onto their one year programme 

commissioned by the NHS in partnership 

with Imperialõs Institute of Global Health 

Innovation (IGHI ), theUniversity of  

EdinburghandHarvard Medical School.

The Institute is co-directed by

Professor  Lord AraDarzi

IGHI, Imperial College, London

Aim to train the next generation of

NHS digital health leaders in UK

https://www.england.nhs.uk/digitaltechnology/info-revolution/nhs-digital-academy/
https://www.imperial.ac.uk/global-health-innovation/
https://www.ed.ac.uk/
https://www.ed.ac.uk/
https://hms.harvard.edu/
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Innovation Initiatives - Perspectives from Europe

Spring House Co-working Club

Amsterdam - The Netherlands

Founded by Independent  Dutch Curator

as incubator  for societal innovations

Also supported by the Amsterdam  Economic 

Board that aim for transforming Amsterdam as

Europeõs top three regions for innovation

REF: https://springhouse.nl/ , amsterdameconomicboard.com

https://springhouse.nl/
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REF: Istepanian & Woodward, m-Health Fundamentals, 2017

ÅUsers and consumers

ÅMedical & healthcare 

Personnel

ÅHealthcare Providers

ÅBusiness and Finance 

Enterprises

ÅTechnology and 

Innovations

ÅPolicy and Regulatory

Plethora of  m-Health ecosystems and business models

m-Health stakeholders
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Digital health for Armenia- Evolution or Revolution

Core skills for high performance organisations

Strategy

People 

& 

Leadership

Strategy

Process 

& Design

Management

& Cultural 

Engagement 

High

Performance

M-Health

Is Armenian Ready for digital  health? 

If  so which approach  is the best tailored

For the country and its people?

REF: BCG

There arenumber of complex factorsthat inhibit the

soundand progressiveimplementation of digital/mobile

health in Armenia:

1- Lack of sounddigital healthcarepolicy in place

2- Cultural and population barriers

3- Lack of adequate voluntary healthcare system support ( e.g.

healthcareinsurancecontributions, governmenthealthcarefunds)

4- Lack of the digital health expert skills and clinical knowledgebase.

5- Lack of digital health leaders and home grown business and

societalentrepreneurs.
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Clinical Exemplar of  digital health innovations

Digital Diabetes

ü1200 Diabetes m-Health Apps 

in the ioS and Android markets

REF: Istepanian& Woodward, m-Health; fundamentals & Applications 2017
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worldôsfirst multilingual culturally

agnostic mobile diabetes monitoring,

self-management platform and unifying

population management system.

Mo-fiD®  

MyMofid.com
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Mo-fiD®  Smart diabetes population management system



Enabling digital diabetes population management

Wireless and Non-Wireless 

Diabetes monitoring devices

Smart wireless Aggregator and  M2M gateway

(Mo-fiD )

M2M 

Cellular
M2M 

WiFi

HCP/  

Diabetes Clinic

EHR/ Data

Analytics



All integrated in one unifying and integrated 
diabetes population managemet system

© 2017 iKhare Limited UK



The MofiD® smart wireless

aggregator uses the latest low

energy Bluetooth® technology to

allow the patient to seamlessly

transfer their blood glucose

readings from their own smart

phones.

© 2018 iKhare Limited UK

MofiD- Smart wireless digital diabetes aggregator

The worldõs first smart wireless blood glucose aggregator 

connecting market available  blood glcuosemeters to the 

patients own smart phone  using the MofiD unifying app.



The myMo-fiD® app include most of the key diabetes 
self management functionalites that allows the diabetic
patient to better manage their diabetic conditions using

their existing smart phone and blood glucose meters

Exercise 

levels   

Blood glucose

mointoring

Diet & 

Nutirition

Medication

Reminders

Alerts and 

feedback/ advice 

from healthcare 

providers
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myMo-fiD® app 
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Source: mymofid.com

Smart Digital Diabetes connectivity
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The  Development of  Digital /Mobile health For Armenia ðA Plan for Action

ÅIntroduction a sound national digital health board responsible for the 

long term digital health strategy and policies for Armenia.

ÅAllocation of  a national  digital health fund and plan  for implementation and services  

through ( PPP) financing.

Å5 year digital health targeting the solutions to tackle the most urgent 

Ådisease and healthcare problems in Armenia.

ÅA digital health education plan ( PG courses)  for training new generation of ôdigital work 

force of  doctors, nurses and health care managers.

ÅSustainable  plans for digital health economy with targeted priorities through 

government support  and intitatives (e.g. subsidised spaces and locations for SMEs, free 

digital health    innovation zones, digital health tourism services etc.)
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# mhealth2012 ; # Ristepanian

Robert.Istepanian@imperial.ac.uk

www. istepanian.co.uk

Robert S H Istepanian

https://scholar.google.co.uk/citations

http://www.imperial.ac.uk/people/robert.istepanian

St. Gregory The Illuminator Armenian Orthodox 

Church- Baghdad Iraq


