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Clinical decision support systems: too many expectations, 
too little evidence?

Problems and emerging solutions, through an EBHC lens
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Imagine John, just hospitalized in Oslo with high risk TIA
59 yrs stressed engineer,  acute dizzy with weak left arm and leg 8 hours
How make sure John gets the right treatment, at the right time in 2019?  
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Clinical decision support system (CDS), one definition: 
” Tools that incorporate established clinical knowledge and updated 

patient information to enhance patient care; they encompass an array of 
strategies supporting a variety of topics” (NIH)
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CDS - A GPS on the learning healthcare system highway

Patient/population
level

Prevention, diagnosis, 
treatment, follow up

Provider/patient
directed

Automatic/on
demand

Advice, alerts, 
reminders, order 

sets, infobuttons…
One/multi-
dimensional
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Problems with CDS in Electronic Health Records (EHRs)
EHRs designed for what purpose? To care for our patients? For EBHC?
CDS: 40+ years of huge investments, great promise + too many expectations?
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“We just got an EHR in my hospital. I 

love it! For the first time I can understand 

the patient-notes from my colleagues”

Gordon Guyatt (anecdotal evidence;-)
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CDS over 40 years – No evidence of progress
No clear learning curve, despite modern CMS (Roshanov BMJ 2013) 

OR= 1.4 (95% CI 1.3 - 1.6)

Effect of CDS on

adherence

no CDS with CDS

8 more

20
per 100

28
per 100

Certainty

HIGH
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CDS interventions that work: Variable and uncertain effects
66 trials: Mostly low certainty evidence across 14 factors
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How can CDS go wrong? Killer features

The 4000 clicks a day problem Hill, Am J Emerg Med 2013

Physicians spend more time on computer than with patients

Attention theft  Alsos, Stud Health Technol Inform 2008

Inappropriately shifting focus of consultation

Automation bias Goddard, J Am Med Inform Assoc. 2012

Negatively influenced treatment plan through inaccurate CDS

Too much – too late situation Hayward, J Am Med Inform Assoc 2013
Fatigue alerts and CDS available too late in the workflow

Too many expectations? YES! Too little evidence?
Best current evidence: disappointing effects and unintended consequences 

Time to give it up? 
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Any emerging solutions?
Let us breathe and (literally) step back for a few minutes
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Key problems with evidence, beyond CDS
Medical informatics just one siloed community, among others
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An emerging Digital and Trustworthy Evidence Ecosystem
for increased value and reduced waste in health care 
How can CDS fit seamlessly in?
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CDS through trustworthy and computable recommendations
being the entities, moving away from flat formats (e.g. PDFs) to be chopped up in CDS

11/8/2019 www.magicapp.org)

http://www.magicapp.org/
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FHIR: Fast Healthcare Interoperability Resources

• International standard for accessing patient data from
EHRs and other repositories

• EBM on FHIR, CPG on FHIR under development

• Allows sharing of data between systematic reviews, 
guidelines, CDS in the EHR ++, through interoperable
platforms (e.g. Covidence, Revman, MAGICapp, EBMeDS)

Some emerging solutions lending promise for CDS in EHRs
1. How to access and exchange patient data?
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2. GUIDES Systematic implementation of guidelines with CDS2. Systematic implementation of guidelines with CDS 
GUIDES based on best current evidence on what works

Stijn van de Velde        and        Signe Flottorp;-)

https://www.guidesproject.org/
https://www.guidesproject.org/
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3. Trustworthy and computable guidelines plugged into CDS ++ 
BMJ Rapid Recommendations feeding the evidence ecosystem
How can John with high risk TIA get the right treatment at the right time?.........

https://www.bmj.com/rapid-recommendations
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Trustworthy, accessible and timely guidelines and decision aids 
in innovative, multilayered formats disseminated globally for downstream use
Computable recommendations in MAGICapp allows plugging into EHRs as CDS
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Synthesized new evidence
2018: SR confirms benefit

Disseminated guidance
December 2018: strong rec BMJ 
2019: National guideline updates?

Implementation and 
evaluation of impact

2020: CDS in EHR, national stroke registry
And local quality improvement projects in hospitals

Practice-changing 
evidence
2018: 2 new trials

BMJ RapidRecs
enhancing 

the Evidence 
Ecosystem

Computable evidence plugged into practice
National guidelines, CDS (in combined pathway and registry) and other tools
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4. CDS for guideline implementation (EBMeDS) 
Individualized approach,  health impact of recommended actions
Patient data integrated with medical knowledge in structured EHRs

Thanks to my hero Ilkka Kunnamo at Duodecim and Brian 
Alpers at EBSHCO DynaMed Plus for sharing these results

Linked to decision aids and integrated care plans for patient choices
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4. CDS through the Health Benefit Analysis Suite (EBMeDS) 
Population health approach
Analyze care gaps, prioritize and treat  patients with most benefit
Case study Finland primary care: 17427 patients, structured EHR data into CDS
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5. Countries realize need for new infrastructure and orchestration
CDS in a learning health system, key actors lining up in the US right now
International focus, trustworthy guidance, aligned Evidence Ecosystem vision

Warrants that actors can explicitly agree on and make use of specific:
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New expectations and more unintended consequences for CDS?
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Take home messages on CDS, through an EBHC lens
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• Too many expectations? Yes! 

• Too little evidence? Limited benefits/ 
unintended consequences so far

• Problems with CDS but exciting times

• Emerging solutions for CDS, through 
advances for EBHC, guidelines and 
eHealth. Too little evidence here….

• Trustworthy, living CDS fully linked 
into the evidence ecosystem: 
Wouldn´t that be great? 

• EBHC folks hook up with medical 
informatics folks to get it right?
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