
Thomas H. Payne, MD, FACP, FACMI

Medical Director, IT Services
UW Medicine

Clinical Associate Professor
Departments of Medicine, Health Services, and 

Biomedical & Health Informatics
University of Washington

•Computerized Practitioner Order Entry over the 
last decade:  Progress and unsolved problems

•

Biomedical and Health Informatics Lecture Series
Tuesday, January 25, 2011



Topics for today

• What is CPOE, and why is it hard?

• What we have learned over the last decade

• What we don’t know about CPOE 

• CPOE project in UW Medicine

• Questions and discussion



Topics for today

• What is CPOE, and why is it hard?

• What we have learned over the last decade

• What we don’t know about CPOE 

• CPOE project in UW Medicine

• Questions and discussion



Definition of CPOE

Computerized practitioner order entry is defined as a 
process which allows the ordering practitioner to use 
a computer to directly enter medical orders.



What people say about CPOE

• “Experience has shown that it is hard to implement (physician order entry) 
successfully.”                                                                      Sittig JAMIA 1994

• “Implementation of a POE system ... is a systems change of the first 
magnitude, which is very difficult to accomplish.”                  Bates JAMA 1998

• “I’ve been implementing products for 11 years and CPOE was by far the 
most complex, and hardest.”                   Academic med center project manager 2011

• “Orders control everything.”                               Academic med center CEO 2011

• “The only thing harder to accomplish is opening a hospital for the first 
time.”



Phase 1 Rate 
(Events/1000 

Patient-Days, Mean)

Phase 2 Rate 
(Events/1000 

Patient-Days, Mean) % Difference P
Nonintercepted serious medication errors 10.7 4.86 -55 .01

   Preventable ADEs     4.69 3.88 -17 .37

   Nonintercepted potential ADEs     5.99 0.98 -84 .002

All ADEs 16.0 15.2 -5 .77

   Nonpreventable ADEs 11.3 11.3 0 .99

All potential ADEs 11.7 3.38 -71 .02

   Intercepted potential ADEs 5.67 2.4 -58 .15

   *Paired comparison between phase 1 and 2 made using t test including only the 6 units in both   *Paired comparison between phase 1 and 2 made using t test including only the 6 units in both   *Paired comparison between phase 1 and 2 made using t test including only the 6 units in both   *Paired comparison between phase 1 and 2 made using t test including only the 6 units in both
phases.
   †Sum of nonintercepted potential ADEs and preventable ADEs.   †Sum of nonintercepted potential ADEs and preventable ADEs.

Reduction in serious medication errors

[Bates et al, JAMA, 1998]



[To Err is Human, Institute of Medicine, 2000, page 183]



Jha et al, N Engl J Med 2009;360:1628-38.
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Slide courtesy of Bill Galanter, MD



The Rationale for Order Sets

• Reduce the time required to enter orders

• Reduce errors and increase accuracy during order entry

• Increase completeness of orders

• “Built in” decision support and evidence driven care

• Reduce variability in the care process and enhance compliance with “best practices”

Slide courtesy of Matt Eisenberg, MD



Standard Nursing Orders

Standard Diet Orders

House wide Standard IV infusions

Routine Admit Medications

Order Entry DirectionsLast Modified Date

Example Order Set: General Admit Orders

Slide courtesy of Matt Eisenberg, MD



Slide courtesy of Matt Eisenberg, MD
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Agree Disagree Neutral

EpicCare is worth the time and effort (33 clinicians responding)

2 months
4-6 months





Mortality rates pediatric hospitals before and 
after CPOE



23

Technology 10%

Medicine 10%

Sociology 80%

What is Medical Informatics?
(attributed to Homer Warner)
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Unintended consequences of CPOE

• More/new work issues

• Workflow issues

• Never ending demands

• Paper persistence

• Communication issues

• Emotions

• New kinds of errors

• Changes in power structure

• Overdependence on technology

Ash et al, J Am Med Inform Assoc. 2007;14:415–423



CPOE is part of Meaningful Use



Payne TH, The transition to direct practitioner order entry in a teaching hospital: the VA Puget Sound Experience. 
Proc AMIA Annu Fall Symp, 1999.



Devices for entering orders in the hospital



Layers of infrastructure

Network, fixed and wireless

Power, HVAC

Point-of-care devices

EMR with interfaces

Results review, documentation, CPOE

Care delivery, clinical mission, quality



Total and overridden allergy alerts
[Abookire et al Proc AMIA 2000]
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CPOE effects on workflow

Beneficial Detrimental

Order turn around time Time spend entering orders

Remote access Usability

Time for antibiotics to reach patient In-person communication

Improved order legibility Shifting responsibilities

Reduction in verbal orders Communication of STAT orders

Ordering practitioner known

Routing of results to Inbox

Niazkhani et al.  J Am Med Inform Assoc. 2009;16:539–549.

UW Medicine goals:



Resumption lag
The time taken to re-orient and resume a primary task at the end of an 

interruption

start 
primary 
task

Interruption:
alert for 
secondary 
task

start 
interrupting 
task

end 
interrupting 
task

resume 
primary 
task

end 
primary 
task

Interruption lag resumption lag

total task time

Trafton JG, Altmann EM, Brock DP, et al. Preparing to resume an interrupted task:
effects of prospective goal encoding and retrospective rehearsal. Int J Hum Computer
Stud 2003;58:583e603.

J Am Med Inform Assoc 2010;17:575-583.



Effect of point-of-care computer reminders on 
physician behaviour: a systematic review

[Shojania et al CMAJ 2010;182]



Order entry and physician time

• Early experience at BWH in Boston 

• Time-motion study[Bates et al, Proc SCAMC 1994]

• Writing orders on computer took ~2x as long: 44 min for medical and 73 min for 
surgical house officers

• Medical house officers recovered ½ this time

• Later BWH experience:  Time entering orders increased from 2.1% 
to 9.0% [Bates et al. AMIA Proc 2000]

• Regenstrief inpatient experience:  Time entering inpatient orders 
doubled .

• After 15 years’ tailoring, Regenstrief outpatient system probably time 
neutral [Overage et al JAMIA 2001]

• VA CPRS experience:  CPRS required 11-19 minutes for inpatient 
admission orders [Lovis et al, JAMIA 2001]
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What don’t we know?

• How much time does it take to enter orders?

• In newly implemented sites, does CPOE result in greater safety?

• What effect does CPOE have on costs of care?

• How can we best help clinicians write orders for safe, effective care? 





Wizorder screen





Slide courtesy of Mike Bainbridge, UK NHS



Modified-release products are marked, so a choice has 
to be made between this set and the “normal” products

Without marked modifiers, a choice must 
be made from:

 - Capsule
 - Effervescent granules

 - Modified-release capsule
 - Modified-release tablet

 - Oral suspension
 - Orodispersible tablet

 - Tablet

Slide courtesy of Mike Bainbridge, UK NHS



NEJM1998; 338:232-238





Display of past results
[Tierney, Ann Intern Med 1987]

1.PATIENT ID          2.VISIT DATE   3.TIME   4.ORDERING MD   5.HOW ILL

     
      6.TEST NAME

LYTES

Previous values

LYTES                  136       138          138

POTASSIUM        3.5    5  

CHLORIDE         100       100           95

CO2                         23                        18             

 

Test  Name       17 SEP 79        31 MAY 79   16 MAR 79

99999999-7 11 MAR 86 09:25 MCDONALD,CLEMENTNO SX
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UW Medicine, Seattle
• Hospitals

Harborview Medical Center
UW Medical Center
Seattle Cancer Care Alliance
949 beds, 51,000 admissions
Northwest Hospital
281 beds, 11,246 admissions

• Clinics 
1.4 million outpatient and ER visits
Northwest Hospital
463,804 outpatient and ER visits

• Staff
1,200 attending physicians
Northwest Hospital 624 medical staff
1,100 residents
800 medical students
1,200 nurses

46

http://www.nwhospital.org/aboutus/



Children’s Hospital and 
Medical Center

Signed contract, 
implementing

Inpatient and outpatient CPOE, 
results review Full CPOE

Evergreen Medical 
Center

Signed contract, 
implementing

ER, results review, inpatient 
documentation, outpatient EHR Implementing 

CPOE

Group Health 
Cooperative of Puget 
Sound

Signed contract
Outpatient CPOE and 
documentation, shared health 
record

Full CPOE

UW Medicine Signed contract
Physician documentation, 
pharmacy, medical records, RN/
inpatient documentation

Implementing 
CPOE

Virginia Mason Medical 
Center

Signed contract, 
implementing

CPOE, clinic, working on MD 
documentation, inpatient RN 
documentation 
, outpatient med mgmt

Full CPOE

VA Puget Sound 
Health Care System

CPOE and EHR in 
production

Full inpatient, outpatient EHR 
with CPOE and documentation. Full CPOE

Swedish Medical 
Center

  Implementing CPOE and  
documentation Full CPOE

April 2002 Sept 2008 Jan 2011

EHR and CPOE status at selected Seattle area medical 
centers



Inpatient CPOE project at UW Medicine

2010 2011 2012

July July July

Planning and current state Design System build Testing Training

Go-live 
first site

Go-live 
second site

Operations

1,800 attending physicians
1,100 residents
800 medical students
4,000 nurses58 sessions scheduled for 

physician-specific workflows

35 sessions with hospital departments 
and nursing orders

118 hospital department 
workflows

At same time:  EpicCare Ambulatory Rollout



CPOE project team

Patient Flow Order Sets Medication Process Essential Services Bedside Patient 
Care Delivery

Essential Services 
Interfaced Orders

Content
- Pre-admission
- Admission
- Transfer
- Discharge
- MD workflow
    Procedures
    Rounding 
- e Sign workflow

Lead: 
Members:
MD Analyst
CA
ED 
CAS
ORCA Experts

Lead: Lead: 

Lead: 
Lead: 

Lead: 

Members:
MD Analyst
CA
CAS
ORCA Experts
CA RX

Members:
MD Analyst
CA RX
CA 
CAS
ORCA Experts

Members:
CA
CAS
ES ORCA 
Experts
MD Analyst 
   AD Hoc

Members:
CA
CAS
ORCA Experts
CA Rx – ad hoc
MD Analyst 
   AD Hoc

Members:
CAS

 HIT
 CA
 ED
 Lab/RAD SME/ 
    Experts
MD Analyst 
   AD Hoc

Content
- Meds Orders
- Discharge Rx
- Med Recon
- Pharmacy 
Workflow
- Frequencies
- Non-med RX 
orders

Content
- Lab
- Pathology
- Rad x 2 

Content
- Nursing Orders
- Care coordination   
- Hand offs 
- Protocols

Content
- Order Set standards
- Order Set 

Development
- Third Party Content

Technical Team

Lead: 
Technical 
Architect

Members:
ORCA Tech
TSO-Windows
EDS

Content
- Essential Services 
Orders
- Consult orders

Draft Design Workgroups
3/18/10

Content
- Cerner Code
- Network 
- Hardware
- Citrix

- Printing
- End User Devices

Global Design Decisions Team

Content:
- Global Decisions that impact all areas
- Set global design standards & parameters
- Alerts & Decision Support 

Lead: ORCA Architect, PM and/or 
Physician Lead

Members: 
- ORCA Architect
- Project Management Team
- Physician Lead
- Work Group Leads
- Physician Analysts

- RX Analyst/s
- Clinical Adoption Mgr
- Deployment PM
- Selected Project Team Members
- SME/Expert Users – as needed

Work Groups

Project Management 
Office

ORCA Architect CPOE Project 
Mgr

Assign Staff to 
- Review and design positions & tabs
- Prefs and Privledges 

PS Clinical Analyst Physician 
Analyst 0.2

Physician 
Analyst 0.2

Physician 
Analyst 0.2

Physician 
Analyst 0.2

Physician 
Analyst 0.2

Physician 
Analyst 0.2

Physician 
Analyst 0.2

CMIO

Physician
Lead

Physician 
Analyst 0.2

CPOE Project Mgr

ORCA  Lead
Physician Team

Structure

Paul Sutton, MD, Lead
Assoc Prof Medicine

Gail Van Norman, MD
Prof Anesthesiology

Steve Mitchell, MD
Acting Asst Prof, Med/Emerg

Paul Martin, MD
Acting Asst Prof, Med/Onc

Andrew White, MD
Acting Instr, Med



CPOE project  The numbers.

Budget:  ~$30m

0

100

200

MD docum RN docum CPOE ADT/billing UWMC Expansion

Number of orders:  ~33,000 per day



Order modalities



Summary

• Despite the decade’s experience, CPOE is regarded as the most challenging 
clinical computing project at most sites

• There is broader understanding of the risks CPOE implementations pose, 
and enthusiasm for enhancing decision support.

• Much evidence supporting CPOE benefits derives from before-after study 
design.  There are few randomized trials.

• UW Medicine at long last has embarked on an inpatient CPOE projected 
projected to go live in 2012 
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tpayne@u.washington.edu
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