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pitals stress at initial “go-live.”Aside from ensuring that orders
are complete and appropriate, pre-defined orders and order
groups also contribute to physician acceptance because they
speed order entry significantly.

Groups and individuals charged with system configuration
and set-up invest a great deal of time and effort to make CPOE
quick (“speed is everything”) and easy to learn and use (Bates et
al., 2003). In one large Veterans Administration hospital where
significant resources were devoted to set-up, the effort yielded 667
order dialogs, 5,982 preconfigured (quick) orders, and 513 order
sets organized in 703 order menus (e.g., for admission for a par-
ticular diagnosis). Project leaders reported that the investment
paid off in both physician adoption and immediate curtailing of
many common errors in ordering (Payne et al., 2003).

Beyond order set-up to encourage appropriate dosing
and discourage inappropriate routes of administration and
order sets, many hospitals move more slowly with other
decision support to guide and critique medication order-
ing. Drug-allergy, drug-drug interaction, and sometimes
therapeutic overlap checking are typically the first types of

 Table 2: Medication Order Categories in the Leapfrog CPOE Evaluation
Order Category Description Examples

Therapeutic duplication Medication with therapeutic overlap with another 
new or active order; may be same drug, within 
drug class, or involve components of combination 
products

Codeine AND Tylenol #3

Single and cumulative 
dose limits

Medication with a specifi ed dose that exceeds 
recommended dose ranges or that will result in a 
cumulative dose that exceeds recommended ranges

Ten-fold excess dose of Methotrexate

Allergies and cross-
allergies

Medication for which patient allergy has been docu-
mented or allergy to other drug in same category 
has been documented

Penicillin prescribed for patient with documented 
Penicillin allergy.

Contraindicated route of 
administration

Order specifying a route of administration (e.g., oral, 
intramuscular, intravenous) not appropriate for the 
identifi ed medication

Tylenol to be administered intravenously.

Drug-drug and drug-food 
interactions

Medication that results in known, dangerous 
interaction when administered in combination with 
a different medication in a new or existing order for 
the patient or results in an interaction in combination 
with a food or food group

Digoxin AND Quinidine

Contraindication/dose 
limits based on patient 
diagnosis

Medication either contraindicated based on patient 
diagnosis or diagnosis affects appropriate dosing

Nonspecifi c beta blocker in patient with asthma

Contraindication dose 
limits based on patient age 
and weight

Medication either contraindicated for this patient 
based on age and weight or for which age and 
weight must be considered in appropriate dosing

Adult dose of antibiotic in a newborn

Contraindication/dose 
limits based on laboratory 
studies

Medication either contraindicated for this patient 
based on laboratory studies or for which relevant 
laboratory results must be considered in appropriate 
dosing

Normal adult dose regimen of renally-eliminated 
medication in patient with elevated creatinine

Contraindication/dose 
limits based on radiology 
studies

Medication contraindicated for this patient based 
on interaction with contrast medium in recent or 
ordered radiology study 

Medication prescribed known to interact with iodine 
to be used as contrast medium in ordered head CT 
exam.

Corollary Intervention that requires an associated or second-
ary order to meet the standard of care

Prompt to order drug levels when ordering amino-
glycoside.

Cost of care Test that duplicates a service within a timeframe in 
which there is typically minimal benefi ts from repeat-
ing the test

Repeat test for Digoxin level within 2 hours.

order screening employed. Unfortunately, as demonstrat-
ed in a recent study, these types of medication errors only
account for a small percentage of the preventable medica-
tion adverse events (4%, 2%, and 1%, respectively; Adams
et al., 2008). The tools for addressing medication errors
that account for more adverse events, such as renal status
(19%), drug-lab (27%), and drug-age (9%) checking are
more difficult to implement given the CDS tools in some
vendor solutions (Adams et al., 2008). Teams in some hos-
pitals address these with software customizations. Another
look at the potential impact of CPOE concluded that
“advanced clinical decision support features” are needed to
address 50% of clinically significant prescribing errors
(Bobb et al., 2004). Clearly more work remains for both
hospitals and vendors to advance CDS tools and their use.

Be sure to deliver value.
Applying CDS effectively requires first that the specific tools
used guide practice in the desired direction. As shown in Table
4 (pp. 22–23), the toolset provides a number of options that
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