
Decision Support System EBMeDS

Timo Haikonen 



Disclosure: Timo Haikonen

I certify that, to the best of my knowledge, no aspect of my current 
personal or professional roles might reasonably be expected to affect my 
views on the subject we are presenting other than the following:

Director, international
DuodecinMedical Publications Ltd, Helsinki, Finland



Summary

ÅLargest medical 

publisher in the 

Nordics

ÅFinnish Medical Society 

DUODECIM owns 100 %

ÅProvides both medical 

content and clinical 

decision support 

systems

www.duodecim.fi/english/

www.ebmeds.org

http://www.duodecim.fi/english/
http://www.ebmeds.org/


By 2025 more data-driven,  

automated healthcare will displace

up to 80% of physiciansôdiagnostic

and prescription work.

- Vinod Khosla, cofounder of Sun 

Microsystems

Digital challenge



The problem

Å In 1950 it took 50

years to double 

medical knowledge

Å In 1980 , it took 7

years

Å In 2010 , it took 3.5

years

Å In 2020 the projection 

is that it will take 

73 days

The solution: 

Trans Am Clin Climatol Assoc. 2011

The solution: AI & CDS



Why CDS System?

Å Increased quality of care

ÅEnchanced health

outcomes

ÅError reduction

ÅLess adverse events

Å Improved efficiency

ÅReduced costs

Å Improved service

satisfaction

FDA, FASIA Health IT Report, Proposed

Strategy and Reciommendations for a 

Risk-Based Framework, 2014



Patient and System Data (XML)

Decision Support (XML/(X)HTML)

EBMeDS Basics

Database

Client

Component

EBMeDS

ServiceWeb Server

External Web Resources

ÅGuidelines

ÅSmart Forms

ÅBackground information

ÅFeedback

ÅGuideline Links

ÅClinical Advice, Alerts

ÅQuality Indicators

ÅòSmart Linksò

ÅDemographics

ÅProblems and Risks

ÅInvestigations

ÅInterventions

ÅHealth Services

ÅDocuments

ÅEHR and End-User Data

U
p

d
a

te

òColumnaò

Work

Station

C
o

n
ve

rs
io

n
s

òNetò

EBMeDS
ÅEngine

ÅContent

ÅTools

Data Filter

L
o

g
 F

ile
s



Patient and System Data (XML)

Decision Support (XML/(X)HTML)

EBMeDS Basics

Database

Client

Component

EBMeDS

ServiceWeb Server

External Web Resources

ÅGuidelines

ÅSmart Forms

ÅBackground information

ÅFeedback

ÅGuideline Links

ÅClinical Advice, Alerts

ÅQuality Indicators

ÅòSmart Linksò

ÅDemographics

ÅProblems and Risks

ÅInvestigations

ÅInterventions

ÅHealth Services

ÅDocuments

ÅEHR and End-User Data

U
p

d
a

te

òColumnaò

Work

Station

C
o

n
ve

rs
io

n
s

òNetò

EBMeDS
ÅEngine

ÅContent

ÅTools

Data Filter

L
o

g
 F

ile
s



EHR/HIS 1

EBMeDSEHR/HIS

EHR/HIS 2

EBMeDSEHR/HIS

EHR/HIS 3

EBMeDSEHR/HIS

EHR/HIS 4

EBMeDSEHR/HIS

Individual , per - organization
installations



EHR/
HIS

EHR/
HIS

National 
CDSS cloud 

service

EHR/
HIS

Cloud - based Clinical Decision Support 
service



External drivers in 2018

Å EMRAM stage 6 and 7 are

becoming standard EHR 

requirements , CDS must be

included !

Å In the US Meaningfull Use stage

criteria will require at leat 5 CDS 

interventions in EHR to qualify

for federal funding . Mandatory

in 2018 !



Evidence-based medicine methodology

NICE accreditation



Some of our partners





Table 1. Four domains of Big Data in 2025.

Stephens ZD, Lee SY, Faghri F, Campbell RH, Zhai C, et al. (2015) Big Data: Astronomical or Genomical?. PLoS Biol 13(7): 

e1002195. doi:10.1371/journal.pbio.1002195

http://journals.plos.org/plosbiology/article?id=info:doi/10.1371/journal.pbio.1002195

Researchers at the Cold Spring Harbor Laboratory in the U.S. discovered that 

the field of genomics is the fastest-growing data generator in the world today. 

Moreover, the quantity of genetic data being produced on a daily basis is 

doubling every seven months at the current rate

http://journals.plos.org/plosbiology/article?id=info:doi/10.1371/journal.pbio.1002195
http://journals.plos.org/plosbiology/article?id=10.1371/journal.pbio.1002195


Starren et al., JAMA 2013;309:1237



The Opportunity

òPopulation health 

management is going to 

have to be the answer to 

the question of how to 

curb the drivers of health 

care spendingó.

Neal L. Patterson

Chairman, CEO

Cerner

DUODECIM:
Health Benefit 
Analysis

Å Prediction
Å Prevention
Å Intervention



Health Benefit Analysis

1. Using EBMeDS identify

patients , who would

benefit from

intervention ( caregap ).

2. Estimate & quantify the

health benefit to each

patient .

3. List the interventions in 

priority order by largest

benefit .
HEALTH BENEFIT

Health benefit =

Benefits - Harms






