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Agenda

The session will be alternated between speakers 

and roundtable discussions on the following 

key topics:

● Information driven care at a glance

● Prerequisites and pitfalls applying advanced 

analytics on health data  

● Commitment and stakeholders – leadership in 

the information driven era
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Information driven care at a glance
●Markus Lingman MD, PhD

●Adj professor, Chief strategy officer, consulting cardiologist

●Halland hospital group, Halmstad University, Sahlgrenska Academy



Face the facts!

”Fewer patients are admitted to the hospital when bed occupancy is high”

”When bed occupancy is high patients are discharged earlier”

”Early discharge drives readmissions”

”The number of hospital beds is tightly connected to bed availability and occupancy”

”Healthcare demand is increasing in general”

”Acute care cannot be altered – hence you can only react”

”If we improve efficiency in scheduled care the pressure on in-hospital care will decrease”
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”Data driven…

…care”

…innovation”

…development”

…patient safety”

Fact based?!



Information driven Care
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Imprecision medicine --> precision medicine

Imprecision ”group” medicine --> precision healthcare

Data Information Insights
Altered  

behavior

Patient 
value

Work along the value chain of knowledge

Handle delusionsdumb

life

health

Markus Lingman proprietary material



From silos to system!
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Care process, care chain, care cycle…
En handbok för informationsdriven vård

https://drive.google.com/file/d/1e7ATvD2RaEmrHkKRv5GkdgUD7piCe0eG/view


SHAARP/Patient Encounter Costing (PEC)
Enables Patient Focused, Data Driven Care
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Production Clinical Patients Providers Capacity Cost 

SHAARP / PEC

Opportunity Identification

• Variability analysis, Benchmarking

• Systematic vs. issue based

Prioritize Initiatives

• ROI Analysis

• Value Matrices

Evidence Based Guidelines

• Monitor implementation at the 
whole population level 

• Optimize patient level 
compliance

Machine Learning-based AI 
Predictive Modeling

• Predict healthcare events of 
interest

• Prevention, care optimization

Personalized Precision Medicine for Patients Data Driven Management for Healthcare Systems

Information driven care

Strategic Healthcare analysis and research plattform



Centre for Information driven Care
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*Healthcare director, team lead, other key position

PEC-skillsLegal team

R&D Pharma team

Organization knowledge

HR

CMO

Clinicians

Lead

Administrator 

Data preparation

Data analyst

Data presenter 

Project coordinator

Priority group*

Core team

Management





• Early discharge

• Discharge planning on 

admission

• Home monitoring

• Video consults

• Personalized contacts (as 

opposed to programs)

Actionable data driven insights leading to efficient care chains
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Resource utilization is driven by activities

…across the care chain

Integrate resource
utilization!

Patient Encounter Costing



Data -> information
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Classic BI

Data science

Hadoop

No-SQL

Graph database



Advanced
analytics
to increase
precision 
in healthcare
provision.
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Precision medicine as part of

Predictive precision healthcare

in the era of Information driven care



Prerequisites and pitfalls applying 

advanced analytics on health data



Challenges with healthcare data

● Access

o European General Data Protection Regulation (GDPR) 

o Patientdatalagen

● Quality 

o biased 

o imbalanced

o missing values, sparse

o … and more

● Quantity 

● Multi-modality

● … and more



What are the opportunities?

Federated 

learning
Synthetic 

health data



Synthetic health data

● data-driven approaches 

● preserves the utility and fidelity of the original real data 

● maintaining privacy 

original data Synthetic data



Building a “virtual” federated data lake

Single healthcare 
system with 
SHAARPEC 
data model

Multiple 
healthcare 

systems with 
SHAARPEC
data model

Network technology for 
privacy preserving 

distributed analytics 
("virtual" data lake)



Collaboration across organisations

Health Data Center (HDC) gathers the necessary eco system for improved 

care delivery.

HDC includes:

HH = Halmstad University

RH = Region Halland

HV = Hallandia V

www.hh.se/hdc

http://www.hh.se/hdc


Quality of
AI solutions

design

performance

transparency

Challenges of AI/Analytics in healthcare



Commitment and stakeholders –

leadership in the information driven era



The questions will make the difference

● Traditional leadership has been based 

on opinions and personal experiences

● Modern leadership will be based on 

facts and collective experiences

● Leaders are responsible for the 

utilization of facts

o Which questions are being asked

o Do we dare to act on fact-based 

answers

● Consensus will be based on facts 

– not opinions
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Keys to fact-based leadership

● Act based on a systematic analysis of our common facts

● Apply leadership and guide the organisation asking 

questions and promoting dialogue

● Define and decide directions rather than goals

● Dare to lead through questions rather than decisions

● Avoid acting on unfounded opinions and emotions

● Facts will kill a lot of darlings – are you prepared to kill 

yours…
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