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Unit Objectives
• Describe computerized provider order entry
• Describe the use of computerized order entry
systems in the ordering process
• Identify components of a computerized order
entry and results reporting system in health
IT/eHealth
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An Overview of
Computerized Order Entry Systems
• All services and care that are provided to a patient must
be ordered by a physician or other duly licensed
healthcare provider. The result of these actions are
called orders
• Computerized practitioner/provider order entry (CPOE)
is a system that assists practitioners/providers with
management of these orders for care, services and
treatment
– Most orders involve laboratory or radiology services, or
medications ordered from the pharmacy. They can also
involve nursing care

• CPOE helps providers enter orders directly into the
electronic information system and to document them in
a digital, structured and computable format
• CPOE is a part of an integrated clinical information
system, and is usually coupled with clinical decision
support
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Sample CPOE Process
Task listing

Task
Performance

Processing/
•Conceives Order

Order Entry

•Order Sent to LIS

•Order entered into
CPOE

Lab/Pharmacy

Provider
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How CPOE works
• The entered orders are communicated over a
computer network to the medical staff or to the
departments (pharmacy, laboratory, or
radiology) responsible for fulfilling the order
• CPOE also may require interfaces with existing
departmental information systems (RxIS, LIS, RIS)
in order to function properly
• CPOE replaces more traditional methods of
placing medication orders, including written
(paper prescriptions), verbal (in person or via
telephone), and fax-based processes
• Most CPOE systems allow providers to
electronically specify medication orders as well
as laboratory, admission, radiology, referral, and
procedure orders
• All orders should be specific and unambiguous
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Functions of CPOE
• CPOE performs functions that can be grouped
into four major categories:
– Order entry

Order Entry

• In this group, orders are selected and entered
• The provider makes requests, instructions,
or intentions to perform tasks
• Once made, the orders become tasks to be
performed

Task Listing

– Task Listing
• Tasks are listed (work-listed) and addressed one by
one by the person responsible to perform them

– Task Performance

Task
Performance

• Tasks are either performed, not performed or
cancelled

– Results Reporting
• A completed task has a result, which is in the form
of success (completion) or failure of performance,
and, when successful, results in data being
generated
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Types of Orders in CPOE
CPOE should be able to process order types in the following ways:
• single order (an order that pertains to a single service, task or action)
• compound order (an order that initiates or requires more than one task)
• order panel (a group of laboratory tasks or services to be performed together at
one time with multiple results)
• order sets (a pre-defined template for several orders grouped together, designed
to deduce or treat a condition, This is not necessarily to be performed at the same
time or by the same person or device. It standardizes and expedites
the ordering process for a common clinical scenario)
• future orders (an order to placed but activated only at the next visit or a later
date)
• recurring orders (an order that is repeated at a desired frequency and duration)
• repeat orders (similar orders or a list of orders placed without going through the
entire ordering process an additional time)
• standing orders (pre-formulated orders for patient care in various clinical
situations, determined collectively by the professional members of a department
in a hospital or other healthcare facility, commonly used in intensive care units,
coronary care units, and emergency departments)
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Order Entry
• During order entry, several
important processes occur:
– Patient care plans can be converted
into executable processes via
combinations of orders and tasks
(care sets and order sets)
– Care processes are initiated and
automated by computers, computer
accessories and machines
– Work lists are created that delineate
and assign responsibilities to various
care providers involved in direct and
supportive care
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Order Entry (cont’d)
– In this step, the provider views and selects from a
list of individual orders, order sets, or other
customizable order choices
– Orders need to be derived from universally
acceptable standard coded lists, or at least mapped
to them
• Examples of single orders: chest x-ray AP & lateral
(radiology order), cefazolin 90 mg IV for one hour
(medication order), vital signs check every 15 minutes
(nursing order)
• Example of an order panel: complete blood count with
SMA-12 (pathology order), Examples of an order set:
sepsis order set (includes emergent lactates and blood
cultures for identification, early crystalloid therapy and
antibiotic intervention)
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Order Entry (cont’d)
• Orders can be made ad hoc or planned as part of a Care Plan
• Care providers can be allowed to or prevented from making certain
orders based on the privileges accorded to them (authorization)
• Some orders may require verification
– When an order is made by junior staff, the CPOE application requests a
countersignature from a more senior staff member before allowing
the task to be carried out

• Orders must be made in the context of provision of care
– This rule ensures that the care provider demonstrates the indications
for the order and is aware of the implications of making the order
– Another important reason is that charges and the bill must be for tasks
provided during the period when the service is provided
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Order Entry (cont’d)
• Finally, order instructions are given regarding
each order. These instructions may include:
– Priority / Urgency (routine or stat)
– Timing
– Frequency (once or repeated at intervals)
– Method (e.g., for medications: route of
administration)
– Responsibility of performing tasks
– Other specific instructions
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Task Listing
• When displayed, the standard order
list (catalogue of orders) can be
further broken up into smaller groups
or sub-categories according to order
types
• Customized views can be created for
user groups and even individual care
providers (e.g., a favourites list)
• The orders will be broken down into
tasks, usually by the type of service
(nursing, laboratory, radiology,
pharmacy, etc.)
– The individual service usually assigns
individual caregivers to perform the
task, which will either appear on the
service’s worklist (for example,
radiology worklist, demonstrated on
the right), individual’s worklist, or on
a patient specific worklist
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Task Listing (cont’d)
• The tasks are assigned to the service unit/facility, resource
or person responsible for performing them. These are
presented as Task lists (Work lists/Queues) that can be
assigned to:
–
–
–
–

a service unit
a category/group/team of care providers
an individual care provider
a machine

• Duties and responsibilities can be assigned as defined by
the care plan
• Tasks can also be routed by indicating who is to perform it
in the order detail
• Task lists are then created for the relevant clinical, clinical
support or administrative staff
FC-C5M9U3

This work is produced by the EU*US eHealth Work Project. This project has
received funding from the European Union’s Horizon 2020 research and
innovation programme under Grant Agreement No. 727552
EUUSEHEALTHWORK

13

Task Performance
• Tasks are usually performed according
to orders. At certain occasions (e.g. in
an emergency) tasks may be performed
ad hoc without an order
• CPOE tasks are usually performed as
follows:
– Performance of tasks are based on
orders
– Tasks are based on authorization and
assignment of responsibility
– There is a record of the time interval
between various steps of the task,
beginning from the planning of a task
until the actual performance
– The status of completion of the steps as
well as the whole task is indicated in
the record
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CPOE Application Results Reporting
•

•

The CPOE application ensures that
tasks are performed and results are
recorded
Tasks are only considered complete
if the outcomes are recorded in any
of the following ways:
–

–

–

–

–

Recording of findings or results into
a form or table (direct charting) and
signing it off, or to approve or
acknowledge by signature
Direct transfer of results from
• When results are produced, a form or chart is
machines to the database
made available to document them
(machine-system interface)
• The form contains data fields of various data
Acknowledging the completion of
types (text, numeric, images etc.)
the task as task done (where no
• Results are sent to the ordering provider, and
results need to be recorded)
stored in the database once validated or
Acknowledging failure of
confirmed by the person performing the task
performance or non-completion of
• Results may also be transferred directly from
the task after being started, by
machines to the database (machine-system
indicating task as “abandoned” or
interface)
“not completed”
Cancellation of the task
This work is produced by the EU*US eHealth Work Project. This project has
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CPOE Attributes
• Order processing
– The application assists the practitioner in
making and managing orders

• Order documentation
– The process of the order is documented to
the system

• System responsiveness
– Quick status responses during the ordering
process are expected

• System response time
– The interval of action and response, e.g.
acknowledgment of a receipt

• Reliability
– The probability of failure-free operation,
ability of a program to perform its required
functions
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CPOE Functions
• Basic
– Electronic order communications,
as presented in the previous slide
– Send and receive orders, report
status and execute the order

• Advanced
– Clinical decision support included,
drug-drug interaction checks and
medication dose calculators
available

• Complex
– Included drug to lab value
notification, if a certain drug and a
lab value of the patient mismatch
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The Benefits of CPOE
• Error prevention benefits of CPOE:
– Preventing duplicate order entry
– Increasing efficiency by reducing or
preventing/eliminating transcription, medication
administration and other medical errors

• Simplification benefits of CPOE:
– Automating the ordering process in order to manage
patient care more effectively and safely
– Creating optimal ordering decisions
– Integrating evidence-based practice
– Improving efficiency of care delivery
– Reducing unnecessary variation in health care
Simplifying supply chain management and billing

• Time-saving benefits of CPOE:
– Reducing the time it takes to distribute and complete
orders
– Reducing processing times with electronic
communication
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The Benefits of CPOE (Cont’d)
• The benefits are even greater when compared with
paper-based systems, such as:
–
–
–
–

No handwriting identification problems
Quicker processing times through electronic systems
Errors with similar drug names are reduced
Interface with EHRs and decision support systems
possible and easier than with paper-based systems
– More accurate and safe identification of the
prescribing physician
– Economic savings with faster responses
– no need to store plenty of drugs in the care facility
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Challenges and Opportunities
in CPOE
1.
2.

Lack of support from clinicians in the
implementation process
Alert Fatigue: Only so many alerts are
tolerated before a practitioner starts to
ignore them
a)

b)

3.

How to consider medication allergies
and alerts--Are they the practitioner’s,
organizations, pharmacists, or IT
department’s responsibility?
How difficult should it be to override
the alerts?

The importance of customisation for
clinicians may be sacrificed for
standardisation
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1.
2.

To gain support from clinicians in
the implementation process, proper
education is vital
Alerts can be moderated by the
hospital/department/organization
a)
b)

3.

Engage clinicians and departments in
the build of the CPOE
Clinicians can decide during the build
the process for overriding alerts

Standardisation can be focused on
where compatibility is vital,
customisation can be focused on
where user-friendly interfaces are
vital
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Unit Review Checklist
 Described computerized provider order entry
 Described the use of computerized order
entry systems in the ordering process (MB01)
 Identified components of a computerized
order entry and results reporting system in
health IT/eHealth (NL01)
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Unit Review Exercise/Activity
1.
2.
3.
4.

Describe the difference between a single order and compound
order. Provide an example of an application of each one.
Describe the difference between a recurring order and a repeat
order. Provide an example of an application of each one.
Illustrate the CPOE process from beginning to end.
A patient comes into the hospital presenting with diverticulosis.
His doctor orders a diverticulosis order set. It includes one pain
medication, one antibiotic, two radiologic exams and one
laboratory exam. Which of the following would likely be part of
the order set? Multiple answers can be chosen.
a)
b)
c)
d)
e)
f)
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CT scan of the head
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Unit Exam
1. Which of the following is false?
a)
b)
c)
d)

Alert fatigue is not a major challenge regarding CPOEs
Alerts can be moderated by the
hospital/department/organization to minimize alert fatigue
Lack of support from clinicians in the implementation process
is a major challenge regarding CPOEs
Customisation vs. standardization is a challenge in CPOEs

2. Which of these tasks are not considered completion of a
task regarding results reporting in a CPOE?
a)
b)
c)

d)
FC-C5M9U3

Recording of findings or results into a form or table and
signing it off
Cancellation of the task
A “cold standing” of a task, or officially keeping the task open
for later
Acknowledging the completion of the task as “task done”
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Unit Exam
3. Which one of these individuals do not directly use or
access a CPOE?
a)
b)
c)
d)

Physician
Lab Technician
Nurse
Patient

4. Which of the following are not one of the four major
categories of CPOE functions?
a)
b)
c)
d)
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Order entry
Task Listing
Task Management
Results Reporting
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Unit Exam
5. Which of the following is false of order entry?
a) Orders need to be derived from universally
acceptable standard coded lists, or at least
mapped to them
b) Orders must be planned as part of a Care Plan;
they cannot be made ad hoc
c) Care providers can be allowed to or prevented
from making certain orders based on the
privileges accorded to them
d) Orders may require verification
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