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Learning Objectives

• Describe the purpose, attributes and functions of 
CPOE 

• Explain ways in which CPOE is currently being used 
in health care

• Describe the fundamental requirements of  
effective clinical decision support systems 

• Discuss the major value to CPOE adoption 

• Identify common barriers to CPOE adoption 

• Identify how CPOE can affect patient care safety, 
quality and efficiency, as well as patient outcomes  
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The traditional methods of 
placing provider orders?
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Definition of CPOE

Computerized 

practitioner order entry 

(HIMSS, 2010)
Order entry application

• Assists practitioners with the 

creation and management of 

orders for services and 

medications

Computerized provider

order entry (CMS, 2010)

Use of computer assistance to 

directly enter orders?

Order is documented/captured in 

a digital, structured, and 

computable format 
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CPOE



Purpose of CPOE
• Automate the ordering process in order to 

manage patient care more effectively and 
efficiently and as a result improve patient 
safety and outcomes

• Prevent, reduce, or eliminate medical errors 
and adverse drug events (ADEs)

• Improve patient safety

• Reduce unnecessary variation in health 
care 

• Improve efficiency of health care delivery 6



Prevent, 
Reduce, or 
Eliminate 
Medical Errors 
and ADEs



Automation of the patient 
ordering process is recognized 

as a small or easy task?
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Improve Patient Safety
• Leapfrog Group

• Consortium of major companies and other large 
private and public healthcare purchasers

• One of its key patient safety standards

• CPOE seen to “leap” forward

• A recommended hospital quality and safety 
practice

• The Leapfrog Hospital Survey. 
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Reduce 
Unnecessary 
Variation in 
Health Care



Improve Efficiency of Health Care 
Delivery

• Reduction in order verification and processing times

• Electronic communication both directions

• Order entered electronically

• Order sent electronically

• Order received electronically

• Status returned electronically

• Requires interfaces with existing information systems, 
e.g.? 
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Attributes
• CIS module

• System integration

• Electronic health record systems

• Ancillary systems

• Clinical decision support systems?

• Order entry

• From a computer or mobile device

• Pre-configured orders and order sets? 
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Attributes

Order processing
Order 

documentation

System 

responsiveness?

System response 

time?
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Attributes



Functions of 
CPOE



Functions 
of CPOE

• Advanced: includes 
clinical decision 
support

• Simple: drug-
drug interaction 
checks, 
medication dose 
calculators 

• Complex: drug to 
lab value
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Definition of Clinical Decision 
Support (CDS)

• Artificial Intelligence (AI) – computer programs that exhibit 
characteristics associated with human intelligence

• Expert System (ES) – program that mimics human expertise

• Decision Support System (DSS) – mimics human expertise but 
acts in more of a supportive than independent role
• Diagnostic – focused on aiding in diagnosis

• Therapeutic – focused on aiding in treatment
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Definition of Clinical 
Decision Support (CDS)

• Computer applications that 

• Match patient-specific information to a 
clinical knowledge base

• Communicate patient-specific 
assessments/recommendations at 
suitable times

• Assist with the clinical decision-making 
process
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Clinical Decision Support Model

Boone, 2008

Image courtesy of Keith Boone
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Clinical Decision Support System 
Requirements

Knowledge base? Inference engine

Program for combining the 

knowledge 

with patient-specific 

information

Communication mechanism
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Modern Approaches to 
Clinical Decision Support

• Take advantage of the context of the 
electronic health record (EHR)

• Reminders

• Remind clinicians to perform 
various actions

• Alerts

• Alert clinicians to critical situations
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Issues 
Concerning 
Alerts

22

How to deliver to 

clinician?

Volume control, aka “alert 

fatigue”

Medico-legal issues?

How to detect the alerting 

condition? 

How to standardize alerts 

across different systems



CPOE and 
Clinical 

Decision 
Support 
System 
(CDSS) 

• Clinical Decision Support 
System (CDSS) 

• Uses pre-established 
rules and guidelines

• Integrates clinical data 
form several sources

• Generates alerts and 
treatment suggestions
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CPOE and Clinical Decision Support 
System (CDSS)

• Coupled with a clinical decision support system
• Applies rules-based logic

• Supplies real-time feedback

• Example
o Alert of a drug allergy with a suggested alternative medication

• CPOE needs clinical decision support to reach its full value?
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CPOE and Clinical Decision Support 
Systems (CDSS) 

No single approach to integration Questions to ask

What kind and how much clinical 

support?

How many alerts will users tolerate 

before ignoring them?

How difficult should it be for the 

practitioners to override the alerts?
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Who uses 
CPOE?
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CPOE 
Users

• Those who enter the orders 
and those who process the 
orders

• Physicians

• Nurses

• Physician assistants

• Nurse practitioners

• Ancillary staff, e.g., 
pharmacists, therapists, 
laboratory and radiology 
personnel, dieticians 27



CPOE is 
used only for 

inpatient 
care? 28



CPOE Uses

• Applies to both the inpatient and ambulatory setting

• Order types

• Medications

• Tests, e.g., laboratory

• Procedures

• Meals

• Physical, occupational, and speech therapy

• Other clinical processes such as admissions, referrals
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What are the 
advantages of 

CPOE Over 
Paper-Based 

Systems?

Y
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e
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Advantages 
of CPOE 

Over Paper-
Based 

Systems

• Handwriting identification 
problems no longer exist

• The order reaches the pharmacy 
quicker

• Errors associated with similar drug 
names are not as likely to occur

• Easier to interface with electronic 
health records and decision 
support systems 31



Advantages 
of CPOE 

Over Paper-
Based 

Systems

• Errors caused by use of pharmacy 
measures not as likely to occur

• Easy connection to drug-drug 
interaction warnings

• Probability of recognizing the 
prescribing physician

• Connection to adverse drug event 
reporting systems made possible 32



Advantages 
of CPOE 

Over Paper-
Based 

Systems

• Immediate data analysis made 
possible

• Economic savings may occur

• Via online prompts

• Join CPOE with algorithms to 
underscore cost-effective 
medications 

• Decrease under-prescribing 
and overprescribing

• Lessen incorrect drug choices 33



Major Value of CPOE

Enhanced patient safety Reduced costs Reduced variations in 

care by encouraging best 

practices
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Major Barriers

Belief that 

physicians 

will not use 

computeriz

ed 

ordering?

Not a small 

or easy 

task?

Impact on 

workflow?

Risk? Cost?
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e-
iatrogenesis

• “Patient harm caused at 
least in part by the 
application of health 
information technology”

• Information errors

• Human-machine 
interface flaws 36



Medication 
Error Risks

Information 
errors

Medication 

discontinuation 

failures

Immediate order 

and give-as-

needed medication 

discontinuation 

faults

Antibiotic renewal 

failure

Conflicting or 

duplicative 

medications
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Medication 
Error Risks

Human-
Machine 
Interface 

Flaws

• Wrong medication selection

• Loss of data, time, and focus when CPOE is 
nonfunctional

• Sending medications to wrong rooms when the 
computer system has shut down

• Late-in-day orders lost for 24 hours

• Role of charting difficulties in inaccurate and 
delayed medication administration 

• Inflexible ordering screens, incorrect 
medications.
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CPOEôs Impact

CPOE can with 

Clinical Decision 

Support (CDS)

Improve medication 

safety and quality of 

care

Reduce costs of care 

Improve the 

efficiency of 

hospital workflow

Improve 

compliance of 

providers with 

evidence-base 

practices

Not a technology 

implementation

A redesign of a 

complex clinical 

process

Organizational 

change initiative
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Summary 

• Defined CPOE

• Identified attributes and functions

• Explained ways in which CPOE is 
currently being used in health care

• Clinical decision support system

• Definition

• Requirements?

• Stated major values and common 
barriers 

• Described the positive and negative 
impact on patient care safety, quality and 
efficiency, as well as patient outcomes
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THANK 

YOU
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