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TOPICS AND AIM OF THIS PRESENTATION

o  Explain what is Medical Informatics and what is not

o  Introduce the concept of Translational Health Informatics 

as possible bridge between Health Services Research and 

Medical Informatics

o  Provide examples of current research and elaborate on 

opportunities and challenges within Translational Health 

Informatics

o  Identify and discuss connection points to your area of 

research
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A NARROW AND NOT SO NARROW 
DEFINITION OF MEDICAL INFORMATICS

o  «[...] scientific field that deals with the storage, retrieval, 
and optimal use of medical information, data, and 
knowledge for problem solving and decision making.» [1] 

à context = hospitals

[1] Shortliffe EH, Perrault LE, Wiederhold G, Fagan LM (1990) Medical Informatics: Computer Applications in Health 
Care and Biomedicine. Springer, New York

[2] European Federation for Medical Informatics. http://www.efmi.org/

o  EFMI Working Groups [2]
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TYPES OF MEDICAL INFORMATICS DATA

Based on: Altman RB, Balling R, Brinkley JF, et al. (2008) Commentaries on “Informatics and Medicine: From Molecules 
to Populations.” Methods of Information in Medicine, 47(4): 296-317
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o Private patient data 
(e.g. fitness tracker)

o Health business data 
(e.g. insurance data)

o Clinical patient data 
(e.g. EHR, radiographs)

o Biomedical data 
(e.g. clinical trial data)
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TYPES OF MEDICAL INFORMATICS SYSTEMS

[1] Raptis DA, Mettler T, Fischer M, et al. (2014) Managing Multicentre Clinical Trails with Open Source. Informatics 
for Health and Social Care, 39(2): 67-80
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[1] 
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TRANSLATIONAL HEALTH INFORMATICS AS 
BRIDGE TO HEALTH SERVICES RESEARCH 

Based on: Sarkar I (2010) Biomedical Informatics and Translational Medicine. Journal of Translational Medicine, 8(1): 
2-12
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TRANSLATIONAL HEALTH INFORMATICS AS 
BRIDGE TO HEALTH SERVICES RESEARCH 

Bench Bedside Community Policy
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medical best 
practices in the 

community  
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generated during 
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the development of 
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Improving 
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Health Services Research

Based on: Sarkar I (2010) Biomedical Informatics and Translational Medicine. Journal of Translational Medicine, 8(1): 
2-12
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TRANSLATIONAL HEALTH INFORMATICS AS 
BRIDGE TO HEALTH SERVICES RESEARCH 

Bench Bedside Community Policy

Enhancing the 
adoption of 

medical best 
practices in the 

community  
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Improving 
(cost-)effective-
ness of policies 

for health 
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disease 
prevention  

TRANSLATIONAL HEALTH INFORMATICS

Applying discoveries 
generated during 

research in the 
laboratory, and in 

preclinical studies, to 
the development of 
trials and studies in 

humans

Based on: Sarkar I (2010) Biomedical Informatics and Translational Medicine. Journal of Translational Medicine, 8(1): 
2-12
 



© 03-15, Tobias Mettler
Slide 9

o  Aim: improve efficacy of 

treatments and 

prevention

o  Issues: availability & 

interpretability of data

o  Design principle: 

securing evidence base

o  Enabler: big data, 

OMICS-based medicine

PERSONALIZING 
PREVENTION AND 

TREATMENT

HARNESSING NEW 
INFORMATION  
FOR BETTER 

RESEARCH AND 
PRACTICE

NON-CLINICAL WORLD CLINICAL WORLD

o  Aim: increase wellbeing, 

happiness, and personal 

health 

o  Issues: motivation, trust, 

effectiveness

o  Design principle:   

simple & understandable

o  Enabler: sensor-based 

systems, persuasive 

computing

CONFLICTS

OPPORTUNITIES AND CHALLENGES OF 
TRANSLATIONAL HEALTH INFORMATICS

Based on: Mettler T, Raptis T (2012) What Constitutes the Field of Health Information Systems? Fostering a Systematic 
Framework and Research Agenda. Health Informatics Journal 18(2): 147-156 

1
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OPPORTUNITY: SENSORS-BASED HEALTH 
SERVICES

[1] Telekom Innovation Laboratories
[2] iCare Project Website: http://www.dhbw-ravensburg.de/de/duale-partner/fakultaet-studiengang/technik/
wirtschaftsinformatik/forschungsprojekt-icare/

[1,2] 
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[1] Wall Street Journal: http://www.wsj.com/articles/SB10001424127887324034804578344303429080678
[2] EU-AAL Project Active@Work: http://www.activeatwork.eu

USING SENSORS FOR STRESS DETECTION AND 
INITIATION OF BEHAVIOR CHANGE ACTIVITIES

Data

Perhaps I 
should make a 

break too

I need to have 
a talk with 
Elisabeth

[2] 

[1] 

1. Health Monitoring

2. Behavioral Change 
    Support
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RESEARCH CHALLENGE: HOW CAN YOU 
INCREASE TRUST?
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RESEARCH CHALLENGE: HOW CAN YOU 
EFFECTIVELY PERSUADE PEOPLE TO CHANGE 
THEIR BEHAVIOR?

app for prevention 
of dehydration 

app for promotion 
of active lifestyle 

app for monitoring 
smoking cessation 
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o  Aim: improve efficacy of 

treatments and 

prevention

o  Issues: availability & 

interpretability of data

o  Design principle: 

securing evidence base

o  Enabler: big data, 

OMICS-based medicine
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TREATMENT
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PRACTICE

NON-CLINICAL WORLD CLINICAL WORLD

o  Aim: increase wellbeing, 

happiness, and personal 

health 
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effectiveness

o  Design principle:   

simple & understandable

o  Enabler: sensor-based 
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CONFLICTS

OPPORTUNITIES AND CHALLENGES OF 
TRANSLATIONAL HEALTH INFORMATICS

Based on: Mettler T, Raptis T (2012) What Constitutes the Field of Health Information Systems? Fostering a Systematic 
Framework and Research Agenda. Health Informatics Journal 18(2): 147-156 

1 2
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[1] 

[1] The Economist: http://www.economist.com/node/15557443 
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OPPORTUNITY: USING POSTINGS ON SOCIAL 
NETWORKS AS INFORMATION SOURCE
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OPPORTUNITY: USING SEARCH ENGINE 
QUERIES AS INFORMATION SOURCE
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OPPORTUNITY: USING SUPERCOMPUTERS FOR 
ANALYZING BIG DATA 

[1] IBM: http://www.ibm.com/smarterplanet/us/en/ibmwatson/

[1] 
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RESEARCH CHALLENGE: MANAGING AND 
MAKING SENSE OF BIG DATA

[1] Palfreyman J (2013) Big Data – Vexed by Veracity? http://insights-on-business.com/government/big-data- vexed-by-
veracity/

[2] http://www.ibmbigdatahub.com/blog/how-big-data-and-cognitive-computing-are-transforming-insurance-part-2 

[1] 

[2] 
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HEALTH SERVICES PLAY A PIVOTAL ROLE IN 
THE DESIGN OF HUMAN-IN-THE-LOOP DSS

Clinical / Biomedical Data Sources Private Patient / Health Business Data Sources

EMR PACS ... E-health
apps

...Insurance 
apps

Other 
data

sources

Data Warehouse

RAW DATA

EXTRACTION, 
TRANSFORMATION,

CLEANING 

STORING

DECISION SUPPORT 
SYSTEM

DECISION MODEL

PREPROCESSING,
DATA CUBES

preliminary  
decision

health services 
researcher

decision-maker 
(clinical, political,…)

final 
decision

THE “HUMAN LOOP”

Based on: Pinto R, Mettler T, Taisch M (2013) Managing Supplier Delivery Reliability Risk under Limited Information: 
Foundations for a Human-in-the-Loop DSS. Decision Support Systems, 54(2):1076-1084 and Mettler T, Vimarlund V (2009) 
Understanding business intelligence in the context of healthcare. Health Informatics Journal,15(3): 254-264
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RESEARCH CHALLENGE: THERE IS NOT 
ALWAYS RIGHT OR WRONG…HOW CAN YOU 
RESOLVE AMBIGUITY AND UNCERTAINTY?

«Citizens contribute 
knowledge and 
perspectives that 

scientists and experts 
might miss»

[1] Science, Technology and Science in Europe. http://volta.pacitaproject.eu/2-consensus-conferencing/

[1] 
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Based on: Mettler T, Raptis T (2012) What Constitutes the Field of Health Information Systems? Fostering a Systematic 
Framework and Research Agenda. Health Informatics Journal 18(2): 147-156 

1 2
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RESEARCH CHALLENGE: CONFLICTING VALUES 
AND END-USER NEEDS

Individual 

vs. organi-

zational vs. 

societal 

value

Informational vs. transactional vs. strategic value

Hedonic value vs. utilitarian value

Monetary vs. 

non-

monetary 

value

Based on: Mettler T, Wortmann F, Fluechter K (2014) How do hedonic design features influence an application's usage. 
Proceedings of the 22nd European Conference on Information Systems, pp. 1-15, Yassaee M, Mettler T (2015) The 
Current State of and Possible Future Avenues for IT Value Research: A Review of the Past 10 Years. Proceedings of the 
23nd European Conference on Information Systems, pp. 1-18 (forthcoming)
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MANY EXAMPLES EXIST SHOWING THAT 
UNBALANCED DESIGNS LEAD TO FAILURE…

simplicity, 
ease of use

reliability, 
completeness

VALUE/DESIGN CONFLICT
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CONCLUDING REMARKS

o  New, information-intensive health services require need 

to be designed carefully, having in mind the whole 

«cycle» of translational health informatics and possible 

value conflicts

o  These new services need to focus on value creation for all 

participating stakeholders

o  Interdisciplinary research is the key to improve the 

understanding of value conflicts of direct and indirect 

«users» of technologies and health services



© 03-15, Tobias Mettler
Slide 26

THANKS FOR YOUR ATTENTION!


