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CDS History

• 1991  EMR CDS will change the world (IOM)

• 1997 EMR implementation worsens care

– O’Connor et al

– Crossan, Crabtree et al

• 2000-2010 CDS does not improve chronic 
disease outcomes (increases test rates)

– Mayo, Mass General, Regenstreif, + dozens



Look Under the Hood in Primary Care

• 4+ problems per clinical encounter

• 200 clicks per encounter (RJ Koopman, 2011)

• 15 minutes “face time” per visit

• 5 hours a day on EMR documentation, tasks

• Overestimate own quality of care

• Respond to “patient agenda” and priorities 

• Value autonomy

• Trying to get home before 8 pm



Designing CDS for Primary Care

• Develop CDS systems that are:

– Fires only when potential large benefit (CV risk)

– Save time (goal: zero clicks)

– 1 CDS per patient, NOT 1 CDS per disease 

– Prioritized 

•  High CDS Use Rates

•  Improve Quality of Care, QOL, Cost, and 
Patient Experience of Care (+ home before 8) 



Communication with Patients 

• Keep messages short and simple

• Repeat the same message as often as possible

• Make the message relevant to the person

• Recommend specific action

• Make sure the message presenter is a credible 
source of information

Richard K. Thomas

Springer Science & Business Media, Oct 

21, 2006 - Medical - 212 pages

https://www.google.com/search?tbo=p&tbm=bks&q=inauthor:"Richard+K.+Thomas"
https://www.google.com/search?tbo=p&tbm=bks&q=subject:"Medical"&source=gbs_ge_summary_r&cad=0


Cardiovascular (CV) CDS
What does it do?

• Identifies and targets Individuals with the greatest 
potential for CV benefit (Reversible Risk)

• Prioritizes CV risk factors based on potential benefit

• Displays personalized treatment options 
(medication intensification, behavioral/lifestyle 
change, safety alerts, referrals, and testing due)

• Provides tools to both the patient and clinician to 
support patient engagement and shared decision 
making (Greenfield & Kaplan, 1988)
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First Iteration of CV Wizard –
patient interface
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Study Design Issues

• Clinic-Randomized Trials (vs. Stepped Wedge)

• Waive written consent for clinicians

• Waive written consent for patients

• DSMB to monitor adverse over-treatment

• CDS-Linked Data Repository for analysis

• Data security

• Maintain and Update clinical algorithms



Additional Key Features  

• Real Time:  EMRWeb EMR in < 1 second

• Data Security (need to send names)

• Feedback of CDS Use rates to maintain high 
rates

• Methods to Prioritize CDS suggestions

• Collect and use real-time user feedback for 
CDS improvement

• Support analysis through the CDS platform



Technology: Data Flow

CV Wizard Data 
Flow



CV Wizard Significantly Reduced 10-year 
Cardiovascular Risk Over the 14 Month 

Observation Period
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CV Wizard Use Rates
Wizard is used at more than 70% of targeted patient visits

• Training (very important) – in 
person or remote

• Feedback on measured use 
rates (very important) 

• Compare clinics to each 
other by name

• Compare clinicians 
within each clinic to 
each other by name

• Financial Incentives for 
achieving and maintaining 
high use (may not be needed)



CV Wizard Impact on Clinician 
Communication with Patients

Clinician Survey Results User Non-user P-value

Use calculated CV risk while seeing patients 73% 28% 0.006

Feel well prepared to discuss CV risk 

reduction priorities with patients
98% 78% 0.03

Able to provide accurate advice on aspirin for 

primary prevention
75% 48% 0.02

Often discuss CV risk reduction with patients 60% 30% 0.06



Clinician Satisfaction with CV Wizard



Debates & Decisions

• What is optimal CDS “surveillance” rate? (100%)

• What is optimal CDS firing rate?  (20%, 60%)

• What is ideal CDS use rate? (80%)

• Who should trigger the CDS? (Dietrich)

• Print versus electronic CDS?

• How to use between visits….

• How to use patient reported data….

• How to support ordering and documentation….



Future Directions

• New clinical domains (opioid use disorder, CKD, dementia, depression/suicide risk, asthma/COPD)
• Incorporate new data into existing domain algorithms

– Medication adherence
– Patient self- reported data
– Device data (BP telemonitoring and CGM)
– Better risk assessment models (AI)
– Medication costs

• Improve workflow efficiency (Active Guideline Features)
– Facilitate easy ordering of what CDS suggests (meds, labs, referrals)
– Note builders for efficient documentation
– Shared decision making tools and personalized educational materials
– Interactive assessments and tools (e.g. for OUD, easy access to PDMP, screening tools) 

• Improve current interfaces
– Design Features

• Direct to patient applications 
– Patient portal access
– Patient messaging (e.g. batch messages from the DM registry with Wizard link)

• Expand scalability, dissemination, interoperability
– Greater use of FHIR 
– API capability – Plug and Play
– Communicate the business case for CDS adoption



Addition of Adherence and CKD CDS

Adherence 
Information 

CKD 
Information



Examples of Shared Decision Making Tools

Mayo statin 
tool is auto-
populated 

with patient 
data

Medication 
Adherence 

Tab



Personalized CKD educational tool



Quick Orders are shown at the bottom of 

domain card in Active Guideline



Priority Wizard integrated into 
Telehealth Encounters

At phone and video encounters, clinician can 

access Wizard three ways:

Click on Wizard Tools tab located on the navigation 

bar within encounters

Use the .cvrisk dot phrase in a documentation note 

and click on the Wizard link

Click on the Wizard link in the BPA section



Your Cardiovascular Health-Personalized 
Recommendations

You have personalized information available that you can use to help make 
decisions on how to improve your health and lower your risk of heart 
attack or stroke. 

Please click the link below to view the information.
MyHealthSnapshot

The information provided is based on recent information in your medical 
records. Please consider scheduling a visit with your clinician to discuss 
any questions or concerns and develop a plan to improve your health.
You now have the option to schedule either a video or office visit. 

Messaging through the Patient Portal

https://www.healthpartners.com/patientmychart/Extensibility/Redirection/FdiRedirection?option=WizardApp
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