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The electronic transmission of health information is not new… 

Across the wires the electric message came. 

‘He is no better, he is much the same’ 

 
 

 

 

 

 

 

Attributed to Alfred Austin (Port Laureate 1896-1931) on the illness of the 
Prince of Wales in 1871 
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First tele-cardiogram:  Willem Einthoven, 22 March 1905, Leiden 

Cardiology Journal, 2007, Vol. 14, No. 3, pp. 316.317 Copyright © 2007 Via Medica 
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Telematics is now digital & covers a broad spectrum of use cases   

Focus Doc-Doc               Focus Doc-Patient              Focus Care-Social 

COCIR Telemedicine Toolkit, 
http://www.cocir.org/content.php?level1=14&mode=24&id=58 

http://www.cocir.org/content.php?level1=14&mode=24&id=58
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Mercy Virtual: The world’s first facility dedicated to telehealth? 

$54M investment in Missouri, 330 specialised healthcare professionals 

providing ICU and home monitoring, nurse on call, and telestroke services  
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The difficulty of predicting the impact of technological progress 

“Computers in the future may weigh no 
more than 1.5 tons. ” 

Popular Mechanics, 1949 

“There is no reason anyone would 
want a computer in their home. ” 

Ken Olsen, founder of DEC, 1977 

“640K (of memory) ought to be 
enough for anybody. ” 

Bill Gates, 1981  

Thomas Watson, chairman of IBM, 1943 

“I think there is a world market 
for maybe five computers.” 
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The increasing pace of technological innovation 

Source: Joseph Jacobson, Organisational and Individual Innovation Diffusion 
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Converging technological innovations are driving the digital revolution 

Mobile Revolution 

 Immediacy 

 Location aware 

 App innovation 

Internet of Things 

 Sensors 

 Wearables 

 Implantables 

 

Cloud Computing 

 Low cost 

 Flexible 

 Democratising 

The Power of Analytics 

 Deep insight 

 Predictive 

 Actionable 

The ‘Digital 
Reinvention’ 
of Industries 
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Thanks to life expectancy gains, demand & complexity is rising 

Lancet: Barnett, Mercer, et al, 2012, Epidemiology of multi-morbidity and implications for health care 
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Healthcare spending accounts for between 5.1% & 16.4% GDP  
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Healthcare spending up in most OECD countries since 2009 
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Highest growth seen in long term care and outpatient services, 

with spending on prevention and drugs declining  
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However in the EU, spending growth has slowed to less than 1% 

in the OECD countries since the start of the economic recession  
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Can we use data and analytics to i) reduce demand and ii) do more 
with less? Yes – but health data must be liberated and put to work 
 

Capturing and 
using data enables 
new insights into 
individual care and 
entire populations 

Analytics  
innovations 

Advanced, predictive & 
prescriptive analytics 

New 
platforms 
Collaborative and 
mobile technology 
platforms 

New and  
numerous  

data sources 
Structured data, text, 

signals, images, video, 
searches 

Data will support medical research, personalised 

medicine and healthcare service improvement 

http://longerlives.phe.org.uk/
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Acute/Secondary Care 

Tertiary Care 

National eHealth Infrastructure (Unique ID, Summary Care Record, Disease Registries, Image Archives, Portals etc) 

•Patient Administration 

•Clinical Departments (Radiology, 

Pathology, Theatre etc) 

Community Care 

Primary Care 

•GP Systems 

•Order Entry 

•Prescriptions etc •Public Health 

•Case 

Management 

Home 

Office 

Mobile 

EPR 

EPR 

EPR 

eHealth 

Connected Health 

mHealth 

The sources of data in healthcare systems are becoming more diverse 
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Acute/Secondary Care 

Tertiary Care 

National eHealth Infrastructure (Unique ID, Summary Care Record, Disease Registries, Image Archives, Portals etc) 

•Patient Administration 

•Clinical Departments (Radiology, 

Pathology, Theatre etc) 

Community Care 

Primary Care 

•GP Systems 

•Order Entry 

•Prescriptions etc •Public Health 

•Case 

Management 

Home 

Office 

Mobile 

•Information 

•Communities 

•Health Monitoring 

•Disease Management 

•Connected Devices 

EPR 

EPR 

EPR PHR 

 Apps 

Connected Health 

eHealth 

Digital Health 

mHealth 

The sources of data in healthcare systems are becoming more diverse 
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Data has real value: World Economic Forum Report – January 2011 

Some of the most profound insights are 
coming from understanding how individuals 
themselves are creating, sharing and using 
personal data. On an average day, users 
globally send around 47 billion (non-spam) 
emails and submit 95 million “tweets” on 
Twitter. Each month, users share about 30 
billion pieces of content on Facebook. The 
impact of this “empowered individual” is 
just beginning to be felt. 
 
However, the potential of personal data 
goes well beyond these promising beginnings 
to vast untapped wealth creation 
opportunities. But unlocking this value 
depends on several contingencies. The 
underlying regulatory, business and technological 
issues are highly complex, interdependent 
and ever changing.* 

* Copyright World Economic Forum 2011 
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Personalised health and fitness data can motivate and engage 
us 

Motivated 
Healthy 

Chronically 
Monitored 

Information  
seekers 

 Focused on 
improving and 
maintaining 
fitness and 
measuring 
activity 

 

    Hungry for information, aware of 
the benefits of improved health 
literacy, with the desire to make 
better informed lifestyle choices 
to avoid health risks 

Living with 
long term 
conditions, 
using devices 
and services to 
stay safe 

IBM Institute for Business Value Analysis, 2013 
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Wearables + health & fitness apps to ‘instrument’ our bodies & minds 
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Prevention 
Educate and engage  to 
modify behaviours to 
reduce health risks 

• Run effective public 
health programmes 

• Increase health literacy 
and self-awareness 

• Encourage individuals 
to manage health risks 

Inform care approaches with evidence 

Healthy low risk At risk High risk Early clinical 
symptoms 

Active disease 

Care Management 
Deliver the right care services in a coordinated way 
to maintain quality of life and optimise resources 

• Prevent admissions and readmissions through 
alternative care pathways  
 

• Provide proactive support for rehabilitation 
 

• Ensure effective and compassionate end of life 
care for elderly with frailty and dementia 
 
 

Early intervention 
Promote routine screening and healthy lifestyles 
to defer disease onset and manage risk 

• Predict disease onset to intervene earlier 

• Support  for smoking cessation, alcohol 
dependency, increased activity, dietary advice  

Ex
am

p
le

s 

Using health data proactively: Population Health Management 
 



© 2016 IBM Corporation 21 

‘Big Data’ - Statistical analysis of health outcomes – 1950’s 

21 

• 1952 – Sir Austin Bradford Hill, Richard Doll 
  
 Randomised control clinical trials 
 Case-control studies 
 Retrospective & prospective cohort studies 
 
Smoking as a risk factor in lung cancer (1952-2000) 
 
Similar endeavours – Framingham Heart Study, 
Nurses Health Study, Cochrane Collaboration 
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Big Data: not just a matter of size…   

Characteristics of  Big Data 

Source:  IBM Institute for Business Value, 2012 
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Foundational 

 

Advanced, Predictive 

 

• Real-time (or nearly) 

• Dashboards 

• Clinical data repositories 

• Predictive models 

• Outcomes analytics 

 

• ‘Rear-mirror’ view 

• Basic reporting 

• Spreadsheets 
Transaction  

reporting 

• Personalised healthcare 

• Population health risk models 

• Optimising care systems 

• Natural language 

• Machine learning 

• Cognitive computing  

Prescriptive 

 

Analytics is moving us towards prediction 

and optimisation of outcomes 



Big Data & Analytics 

24 

The State University of New 

York (SUNY) Buffalo gains 

insights from Big Data to 

research risk of multiple 

sclerosis 

24 

Need 

• Researchers needed to quickly build models 

using a range of variable types and run them 

on a high-performing environment on huge 

data sets  spanning more than 2,000 genetic 

and environmental factors that may contribute 

to multiple sclerosis (MS) symptoms 

Benefits 

• Able to reduce the time required to conduct 

analysis from 27.2 hours to 11.7 minutes 

• Researchers are empowered to look for 

potential factors contributing to the risk of 

developing MS 



Big Data & Analytics University of  Ontario 

Institute of Technology 

(UOIT) uses Big Data to 

improve quality of care for 

neonatal babies 

Need 

• Performing real-time analytics using 

physiological data from neonatal babies 

• Continuously correlates data from medical 

monitors to detect subtle changes and alert 

hospital staff sooner 

• Early warning gives caregivers the ability to 

proactively deal with complications 

Benefits 

• Detecting life threatening conditions 24 

hours sooner than symptoms exhibited  

• Lower morbidity and improved patient care 

 

25 25 

../../1308/Digital%20Health%20Days/Materials/IBM%20Data%20Baby.flv


Big Data & Analytics 
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EuResist GEIE Network 

uses Big Data to predict 

response of HIV patients to 

treatment based on viral 

genomics 

26 

Need 

• Predicting best treatment strategy for HIV 

sufferers from a cocktail of drugs, comparing 

new cases with a database of over 61,000 

previous cases, over 150,000 therapy options 

and nearly 700,000 viral loads  

Benefits 

• Using decision support delivers 78% accuracy 

in treatment plans 

• EuResist prediction engine outperformed 9 out 

of 10 human experts in predicting outcome 
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What is Watson?  

../../1308/Digital%20Health%20Days/Materials/IBM%20Watson%20works%20to%20transform%20health%20care%20-%20YouTube.flv
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Understands natural language 

and physician / patient 

communication 

Adapts and learns from user 

selections and responses 

Generates and evaluates 

evidence-based hypothesis to 

improve quality of patient care 

1 

2 

3 

IBM Watson – cognitive computing to transform healthcare 
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The IBM Watson Ecosystem – An Innovation Community 
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In Conclusion 

 To be sustainable, our care systems must transform to meet future needs 

 

 Data, Analytics, eHealth & Digital Health will enable the transformation 

 

 However, it is not just about technology, it requires: 

 

– New models of care supported by digital services 

 

– Political will and managerial leadership to set direction and policy 

 

– The right incentives to encourage clinicians, managers, patients and 

citizens to embrace new ways of collaborating and engaging    
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