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Disclosures

• Use cases

• A (brief) history of CDS

• Sociotechnical systems

• Implementation

• Review
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Overview
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Use Cases

HealthChart

Clinician Facing SMART App for Caregiver Smoking Cessation

Airway Bundle Checklist for Tracheal Intubation

“Clinical decision support (CDS) provides clinicians, staff, patients or other 
individuals with knowledge and person-specific information, intelligently 
filtered or presented at appropriate times, to enhance health and health 

care.”1
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What is CDS

Figure from Biondich, 2014.2 © Epic Systems Corporation

• Humans are fallible.3

• Estimated 98,000 deaths from 
medical errors each year.4

• Medical knowledge continues to grow 
at a rapid pace.
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Why do we need CDS?



2/26/2024

3

• Improves quality.5

• Reduces medical errors.6

• Implementation is key.7
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Does it Work?
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Evolution of CDS

Standalone
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Integrated
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Data from Wright and Sittig (2008)
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• Advantages
• Uses data already collected
• Proactive

• Disadvantages
• Knowledge management challenges
• Limited shareability

• Examples:
• HELP9, Regenstrief MRS, Vendor EHRs
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Integrated Systems

• Advantages
• Reduces vocabulary issues
• No restrictions on knowledge representation
• Maintenance

• Disadvantages
• Performance
• Challenges reconciling information
• Monitoring and support

• Examples:
• SMART10, CDS Hooks11
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Service-Oriented Architecture
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Participation Points

What form of CDS is the best?
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EHR Configured CDS

© Epic Systems Corporation
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Clinical Expertise

What information do you need to treat asthma?

15

Asthma Assessment

Medications
Visits

ProceduresPatient Reported 
Outcomes

Social Determinants 
of Health

Others
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But…is everything equal?

Orders
Dispenses

Administrations

Name
Pharm Class
Ingredient

Admissions
ICU Visits

Sick vs Well

Visit Diagnosis
Billing Code
Order Set
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EHR Configured CDS

© Epic Systems Corporation

Human Centered Design

“…an approach to interactive systems that 
aims to make systems usable and useful by 
focusing on the users, their needs and 
requirements, and by applying human 
factors/ergonomics, and usability 
knowledge and techniques”12
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Sociotechnical Systems

• Enumerate components of the health 
system.16, 17

• Describe high-level connections.

• Focus on health information 
technology (HIT)

Figure from Sittig and Singh (2010)

Figure from Carayon et al. (2020)

Hardware and Software

Where are the boundaries of the system?

21

Clinical Content

Where is the content coming 
from?

Is all information equally 
relevant?

Information transformation15



2/26/2024

8

22

Telephone Game
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Human Computer Interface

• Requires iteration16

• Pay attention to “affordances”

• Follow established heuristics17

Peter Batrick, MD

Peter Batrick, MD

Daniel Hixby, MD

Wendy Lamant, MD

Office

Office

Office

Inpatient

Office

Emergency

Office

Office
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Data Representation

Which representation of file type is preferred?

A B C

Data from Zhang (1996)
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Mental Model Alignment

Updated figure of HealthChart from Thayer, 2021.16
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People

Different users have different 
needs and perspectives.
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People

Different users have different 
needs and perspectives.

Clinicians Patients
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People

Different users have different 
needs and perspectives.

Clinicians Patients

Technologists Family
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Workflow and Communication

Work as imagined may not be the 
same as work as done19

Workflow, Workflow, 
Workflow20

• Policies
• Data storage

• Procedures
• Committees

• Culture21

• Stability vs innovation
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Internal Pressures
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External Rules, Regulations, and Pressures

Regulations22 Economics
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Measurement and Monitoring

Patient
Process
Technology

Never stops
Changes in one area can 

impact other areas

References 23 - 25

• Engage users early and often16

• Observation
• Interviews

• Learn by doing

• Failure Modes and Effects Analysis26

• “Silent” deployments23

33

How to Operationalize
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Connect the Dots
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Spectrum of Expertise

Clinical 
Expertise

Computer 
Science

EHR ConfigurationInterface DesignClinical Workflow

Clinical 
Expertise

Computer 
Science

EHR ConfigurationInterface DesignClinical Workflow

1 2 3 4 5 6 7

Overlap Overlap
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Other Examples

Figure from Fiks (2014) Figure from Belden (2019)

Figure CareAlign.ai
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• Start small

• Build support

• Engage a multi-disciplinary team

• Iterate rapidly

37

Review
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Questions

Thank you

thayerj@chop.edu


