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Objectives

1. Identify key studies demonstrating the impact of 
computerized clinical decision support on best practices

2. Use case studies to identify key stakeholders for the 
development and implementation of computerized clinical 
decision support 

3. Use case studies to identify common features of 
computerized clinical decision support   

4. Describe study designs used to monitor the impact of 
computerized clinical decision support   
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Outline

1030-1035 Faculty Introductions

1035-1040 Evidence-based Practice and CDS

1040-1100 Case 1: CDS in the Inpatient Setting

1100-1120 Case 2: CDS in the Outpatient Setting

1120-1140 Case 3: CDS in the Research Setting

1140-1155 Monitoring the Impact of CDS

1155-Noon Wrap Up
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Faculty Introductions

ÅCraig A Umscheid, MD, MS

University of Pennsylvania

ÅDavid A Dorr, MD, MS

Oregon Health and Science University

ÅNirav R Shah, MD, MPH

New York University and Geisinger Clinics

ÅColin P West, MD, PhD

Mayo Clinic
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Audience Poll

ÅPrimary role: clinician, operations, 

research?

ÅMost interested in: development or 

implementation of CDS?



Evidence-based Practice 

and CDS
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Practice of EBM at the Organizational 
Level

Quality of health care Cost-effectiveness of health 
care dollar

Drivers of Evidence-based Policy

Public reporting and 
pay-for-performance

Stagnant reimbursements

and increasing costs
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Using CDS to Implement EBM

ÅDexter PR. JAMA. 2004.
ï Increasing influenza and pneumococcal vaccinations

ÅKucher N. NEJM. 2005.
ïPreventing venous thromboembolism

ÅEvans RS. Arch Intern Med. 2000.
ïDecreasing surgical site infections by increasing use of 

preoperative empiric antibiotics

ÅChertow GM. JAMA. 2001.
ï Increasing appropriate prescribing in those with renal 

insufficieny

ÅTeich JM. Arch Intern Med. 2000.
ï Improving formulary adherence and reducing costs

www.himss.org/cdsguide
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What is CDS?

ñProviding clinicians or patients with 

clinical knowledge and patient-related 

information, intelligently filtered or 

presented at appropriate times, to 

enhance patient care.ò 

ïNOT just rules or alerts

www.himss.org/cdsguide
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Examples of CDS

ÅRelevant data presentation: flowsheets, 

surveillance

ÅOrder creation facilitators: order sets 

ÅReference information: infobuttons, Web

ÅUnsolicited alerts: proactive warnings

ÅDocumentation templates: visit note

ÅProtocol support: pathways

www.himss.org/cdsguide
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Impact of CDS on Physician 

Performance

Garg AX. JAMA. 2005.

Type of CDS

Improve 

Physician 

Performance

N (%)

All CDS 62 (64%)

Diagnostic CDS 4 (40%)

Disease 

Prevention CDS 

(Reminders)

16 (76%)

Disease Mgmt 

CDS
23 (62%)

Dosing or 

Prescribing CDS
19 (66%)

Improvement associated 
with:

Auto prompt vs. self activate 
(73 vs. 47%, p=0.02)

Local vs. Stock CDS 

(74 vs. 28%, p=0.001)

Improvement in patient 
outcomes:

7 trials (13%)
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Predictors of Improved Practice 

with CDS 

Å48 (68%) studies showed practice 

improvement with CDS

ÅFour independent predictors of success:

ïautomatic CDS

ïrecommendations rather than assessments

ïCDS at the point-of-decision

ïcomputer based CDS

Kawamoto K. BMJ. 2005.
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CDS Five Rights Model

To improve care outcomes with CDS you must provide:

the Right Informationé
Evidence-based, useful for guiding action and answering questions

éto the Right Stakeholderé
Both clinicians and patients

éin the Right Formaté
Alerts, Order Sets, answers, etc.

éthrough the Right Channelé
Internet, mobile devices, clinical information systems

éat the Right Point in the Workflow
to influence key decisions/actions

www.himss.org/cdsguide



Case 1: CDS in the Inpatient 

Setting
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Venous Thromboembolism 

Prophylaxis at Penn



16

Drivers

Å VTE incidence rates at Penn higher than 
expected on national reports, particularly 
surgical services (ACS NSQIP)

Å Joint Commission included 
anticoagulant safety as 1 of 16 National 
Patient Safety Goals for 2009 (3.05.01) 

Å Institute for Safe Medication Practices 
regional focus on anticoagulation

Å Contract by Penn with major commercial 
payor in Philadelphia to reduce VTE 
incidence by 2009

http://www.jointcommission.org/

http://www.ismp.org/
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General Timeline

8/2006
Anticoagulation Task Force created at Penn to develop 

Anticoagulation Guidelines

8/2007
Penn Anticoagulation Task Force and Center for Evidence-

based Practice complete VTE prophylaxis guideline

1/2008
VTE prophylaxis guideline approved by Penn CMOs and P&T 

committees

4/2008
VTE prophylaxis computerized decision support developed, 

tested and launched

5/2009

VTE prophylaxis process and outcome measures monitored 

using administrative and clinical databases at Penn 

(supported by Pennôs NIH CTSA)
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Clinical IT Governance

Clinical IT

Governance 

Committee 

INPT EMR

Oversight 

Committee 

AMB EMR

Oversight 

Committee 

INPT EMR

Operations Committee 
AMB EMR

Operations Committee 

SCM

Team 

EPIC

Team 
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Stakeholders in CDS Development 

and Implementation

ÅCo-Director, Center for Evidence-based Practice

ÅPhysician Informatics Liaison

ÅSunrise Team Analyst

ÅPharmacy Director at HUP

ÅDirectors of Anticoagulation Management at 
HUP, PPMC and PAH

ÅSurgical Critical Care Physician Leader

ÅNursing Leader

ÅQuality Improvement Manager
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