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can be used singly or in combination to address each order
category in the Leapfrog CPOE evaluation (patient safety
experts generally recommend using more than one). It also
requires that the guidance be delivered in a manner acceptable
to physicians.

 Table 4. Clinical Decision Support Tools to Apply to the Order Categories in the Leapfrog CPOE Evaluation

CDS Tools/Order Categories
Order Edits/ 
Structured Orders

Groups of 
Pre-defi ned Orders

Order Checking with/without 
Reference Knowledge Base

Therapeutic duplication ✔

Single and cumulative dose limits ✔ ✔

Allergies and cross-allergies ✔

Contraindicated route of administration ✔ ✔ ✔

Drug-drug and drug-food interactions ✔

Contraindication/dose limits based on patient diagnosis ✔ ✔

Contraindication/dose limits based on age and weight ✔

Contraindication/dose limits based on laboratory studies ✔

Contraindication/dose limits based on radiology studies ✔

Corollary/linked orders ✔

Cost of care ✔ ✔

Adapted from Metzger & Turisco, 2001, and used with permission.
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Decision Support in CCPPOOEE  

In keeping with the “speed is everything” caution of
many early CPOE adopters (Bates et al., 2003), one
dimension to consider when applying decision support
tools is to fit within physician workflow so that interrup-
tions and time are minimized. Decision support can be
delivered in different forms. The least effective (and
acceptable) form is a message that pops up and requires a
physician response before getting back to order writing.
Hence these must be used sparingly, if at all. A much bet-
ter fit is information displayed alongside or choices
pre-screened for appropriateness.

Clinical decision support also can be delivered at different
times in the electronic ordering process, as shown in Table 5.
The guiding principle with respect to timing of decision sup-
port is real-time at the right time.

Also important to physician acceptance is the relevance of
CDS-generated advice and information to the current clinical
situation (the physician perception of clinical value). General-
ly, the more the advice or choices are customized to this patient
right now, the better (Bates et al., 2003). Moving to more cus-
tomized decision support as displayed in Table 6 requires both
more complex logic (and usually tools) and more comprehen-
sive and up-to-date information about the patient. As hospital
teams work on applying CDS, a second guiding principle is to
provide tailored or customized advice most of the time. This
leads to speedier ordering for physicians, as well as increased
physician acceptance.

“Nuisance messages”is the term usually applied to CDS-deliv-
ered content the physician considers irrelevant to the situation at
hand. (Note that combining information that is not useful with a
delivery form often viewed as disruptive is especially annoying to
physicians!) Because of the importance of minimizing nuisance
messages, the team of expert advisors that assisted with develop-
ment of the Leapfrog CPOE evaluation included detection of nui-
sance messages as part of the test (Kilbridge et al., 2001).
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Complex Orders with 
Specialized Tools

Order-Relevant 
Patient Data Display

Order-Specifi c Data 
Capture

Rules –Based Alerts 
within Order Entry

Rules–Based Surveillance with Alerts 
Outside of Order Entry

✔

✔

✔ ✔

✔

✔

✔ ✔

✔ ✔ ✔

✔ ✔ ✔ ✔

✔

✔

✔ ✔

 Table 5: Timing of Clinical Decision Support in CPOE
Timing Explanation

Least Desirable Timing Physician has fi nished writing a series of orders for 
the patient and attempts to sign them. At this point, 
he/she is advised of possible issues with the orders.

Disconnected with thought process about ordering 
and interrupts work fl ow as the physician must go 
back to examine details of orders.

Better Much advice and prompting is delivered as physician 
is writing orders.
A small number of decision support screens are 
applied as the physician signs orders.

Interrupts thought process and work fl ow less than 
the approach above.

Most Desirable Timing Virtually all rule-generated advice is delivered in 
real-time as the physician is writing the order through 
displays and pre-screened choices.

After-the-fact messages are not needed. Physician 
receives input at the right point in his/her thought 
process and does not feel interrupted.

 Table 6: Customized Decision Support
CDS Level Explanation

Generic • All orders available for selection.
• Prompting about medication checking is general—applies to any 

patient in any clinical situation.

Information made available to physician 
does not incorporate any screening related 
to this patient.

Tailored • Order sets for particular diagnosis and situation (admission for 
patient with a specifi c condition).

• Common orders for this clinical department /personal favorites.
• Prompting about medications or other intervention incorporates a few 

patient characteristics such as age and sex.

Tailored to the clinical context in terms of 
basic dimensions such as type of decision, 
provider, or patient.
Choices for physician to consider have been 
narrowed.

Customized • Choices displayed include designation of those not indicated for this 
patient based on patient-specifi c information.

• Order set highlights recommended options for this patient at this time 
based on information about patient history and status.

Focused on the clinical context in 
accordance with multiple dimensions 
refl ecting patient-specifi c history and 
situation, and type of decision.
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