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Decision support tools in clinical 
practice – topics of the presentation 
 
 
 

• What makes electronic health records CDS-

friendly 

• What clinicians want 

• How to make guidelines actionable via clinical 

decision support 

 



What clinicians want? 

• Summary of essential patient data 

• Reminders that really improve patient safety 

• Automation of routine work – saving time 

• Support to make better clinical decisions 



Definition of clinical decision support 

(CDS) 

• Providing health care professionals and 

citizens person-specific information and 

guidance based on data in electronic health 

records or personal health records 

• Example: 

  The patient has asthma and is using a non-
 selective beta-blocker – switch to selective 
 beta-blocker [which has fewer adverse effects] 





Choices offered by the CDS system 

Only 1 out of 9 
existing US systems 
was able to offer all 
the choices 



Essential patient data 

• Problem list (diagnoses) 

• Medication list 

• Test results and measurements 

• Risk factors (e.g. smoking) 

• Procedures 

• Treatment plan 

in standardized, coded format 



Essential patient data 

• Problem list (diagnoses) 

• Medication list 

• Test results and measurements 

• Risk factors (e.g. smoking) 

• Procedures 

• Treatment plan 

Only one version for one patient 



GenBank contents: 80 billion = 80 000 000 000 base pairs in 2008 

http://www.ncbi.nlm.nih.gov/Genbank/ 

2008 2003 2000 2006 

The doubling 

rate of 

genome data 

is 18 months 

Exponential growth 
of medical 
knowledge 

http://www.ncbi.nlm.nih.gov/Genbank/


Bolland MJ et al. N Z Med J 2007;120:U2804 

Increase (%) in the number of published RCTs 

and meta-analyses 

50% 

350% 

7566 new systematic reviews 

were published in 2009 

(CRD/York) 



Translation time 

• Translation of ˜500 reminders takes 

about 45 hours 

 

• …while the translation of full guidelines 

takes one year.  



Demo website of EBMeDS 

 

 

 

 

Example of a multilingual CDS tool 

that can be integrated with any 

electronic health record 

http://www.ebmeds.org/dss/dssclient.htm?lan=en_US&nat=us
http://www.ebmeds.org/dss/dssclient.htm?lan=en_US&nat=us
http://www.ebmeds.org/dss/dssclient.htm?lan=en_US&nat=us
http://www.ebmeds.org/dss/dssclient.htm?lan=en_US&nat=us
http://www.ebmeds.org/dss/dssclient.htm?lan=en_US&nat=us


Patient data 

analyzed 

Real-time 

reminders 

triggered 

Javascript is used as executable scripting language – works in all 

operating systems 



Interactive algorithms show 

what is the best treatment 

option for this patient with 

current data 



What is needed for building a 

generic CDS service? 

• Best available evidence 

• Shared ideas (free on the web) 

• Ability to use rules developed by others as 

templates for local rules 

• Translating output into different languages 

• Mapping between EHR coding systems 

• Functioning application 



 



 

Collaboration is needed in CDS 
 content development – also in 
Europe 



How to make reminders tolerable 

• Increase thresholds above those suggested 

by guidelines 

• Use  only data that has been reliably coded in 

the EHRs 

• Make reminders of strong recommendations 

that everyone would follow 

 

= improve specificity (at the cost of sensitivity) 

 

 



In a virtual health check all 

CDS rules are executed in a  

population of patients, and 

resulting reminders are listed. 

The Virtual Health Check 



Two purposes for the VHC 

• Clinical: find people who need interventions 

and contact them 

– Persons identified 

• Analytic: create statistics on quality of care 

and about the target group for clinical 

interventions 

– Anonymous 



Example of a virtual health check for a 

population of 16 000 

• Cardioselective beta-blockers for patients with asthma: 

 

 No reminder (selective beta-blocker             32 

    in use) 

 

 Reminder:  Asthma – switch to selective          4 

    beta-blocker?  

 

 Quideline compliance = 0.89 
(n = 36) 

 

 
89% of patients with asthma and 

 beta-blocker used the right type 

 of beta-blocker. 



Target group: nurses and other health 

care professionals 

• More contacts than physicians 

• More time per contact 

• Responsible for care for chronic conditions 

 

CDS must include guidance for all 

professionals, particularly nurses 
 

 



NIMAC 18.4.2010 

Target group: citizens 

Almost one million Finns (a fifth of the population) used the website 



Your optimal prediction: 
50 out of 100 will reach 85 years 

Your current prediction: 
6 out of 100 will reach 85 years 

The curve shows how many out of one hundred  
of your kind will reach the below indicated age  



KNOWLEDGE 

Guidelines 

Graded evidence 

Databases: drugs, 

  laboratory, genome 

Images and videos for 

  training of skills 

Cost-effectiveness 

Ethical summaries 

Patient information 

Patient data 

Genome map 

Database of  ”all” 

previous patients 

Probably 

beneficial 

therapy 

Simulation 

Individualized 

prediction of 

the effects 

of treatment 

Patient’s values 

and choices 

Selection of 

treatment 

Selection of medical interventions in 2020 

Decision 

support 

Doctor’s interpre- 

tation and 

experience 

Resource 

limits 



 

ilkka.kunnamo@duodecim.fi 


