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ORIGINAL CONTRIBUTION

A Clinical Decision Support System
for Prevention of Venous Thromboembolism
Effect on Physician Behavior
Pierre Durieux, MD, MPH
Rémy Nizard, MD
Philippe Ravaud, MD, PhD
Nicolas Mounier, MD
Eric Lepage, MD, PhD

COMPUTER-BASED CLINICAL DE-
cision support systems
(CDSSs) are defined as “any
software designed to di-

rectly aid in clinical decision making in
which characteristics of individual pa-
tients are matched to a computerized
knowledge base for the purpose of gen-
erating patient-specific assessments or
recommendations that are then pre-
sented to clinicians for consider-
ation.”1 Clinical decision support sys-
tems have been promoted for their
potential to improve the quality of
health care by supporting clinical de-
cision making. In particular, it has been
suggested that physicians have dif-
ficulties processing complex infor-
mation2 and will improve their pre-
scription practices in response to
electronically delivered recommenda-
tions.3 However, given their rapid rate
of development and the limited range
of clinical settings in which they have
been tested to date, it has been stressed
that CDSSs should be rigorously evalu-
ated before widespread introduction
into clinical practice.1,4

In clinical hospital practice, venous
thromboembolism remains a serious
problem and pulmonary embolism is
a major cause of death.5 Fatal pulmo-

nary embolism may occur in up to 1%
of general surgery patients and 3% of
orthopedic surgical patients who do not

receive prophylaxis.6 The most effi-
cient way to prevent both fatal and non-
fatal venous thromboembolism is to use
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tance Publique–Hôpitaux de Paris (Dr Nizard),
Epidemiology Unit, Bichat Hospital, Assistance Publique–
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de Paris, Créteil, France (Drs Mounier and Lepage).
Corresponding Author: Pierre Durieux, MD, MPH,
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Context Computer-based clinical decision support systems (CDSSs) have been pro-
moted for their potential to improve quality of health care. However, given the lim-
ited range of clinical settings in which they have been tested, such systems must be
evaluated rigorously before widespread introduction into clinical practice.

Objective To determine whether presentation of venous thromboembolism pro-
phylaxis guidelines using a CDSS increases the proportion of appropriate clinical prac-
tice decisions made.

Design Time-series study conducted between December 1997 and July 1999.

Setting Orthopedic surgery department of a teaching hospital in Paris, France.

Participants A total of 1971 patients who underwent orthopedic surgery.

Intervention A CDSS designed to provide immediate information pertaining to ve-
nous thromboembolism prevention among surgical patients was integrated into daily
medical practice during three 10-week intervention periods, alternated with four 10-
week control periods, with a 4-week washout between each period.

Main Outcome Measure Proportion of appropriate prescriptions ordered for an-
ticoagulation, according to preestablished clinical guidelines, during intervention vs con-
trol periods.

Results Physicians complied with guidelines in 82.8% (95% confidence interval [CI],
77.6%-87.1%) of cases during control periods and in 94.9% (95% CI, 92.5%-
96.6%) of cases during intervention periods. During each intervention period, the ap-
propriateness of prescription increased significantly (P,.001). Each time the CDSS was
removed, physician practice reverted to that observed before initiation of the inter-
vention. The relative risk of inappropriate practice decisions during control periods vs
intervention periods was 3.8 (95% CI, 2.7-5.4).

Conclusions In our study, implementation of clinical guidelines for venous throm-
boembolism prophylaxis through a CDSS used routinely in an orthopedic surgery de-
partment and integrated into the hospital information system changed physician be-
havior and improved compliance with guidelines.
JAMA. 2000;283:2816-2821 www.jama.com
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routine prophylaxis for moderate- to
high-risk patients. Despite the publi-
cation of several clinical guidelines for
venous thomboembolism prophylaxis
in both Europe and North America6-9

as well as studies suggesting that pro-
phylaxis remains underused, few stud-
ies aimed at improving prophylaxis
practices have been performed.10,11 One
probable reason is that optimal deci-
sions about the use of anticoagulants
in prevention of venous thromboem-
bolism require access to a large amount
of complex information to evaluate the
degree of risk of hospitalized patients.
We have developed a CDSS to imple-
ment clinical guidelines on venous
thromboembolism prophylaxis in an or-
thopedic surgery department. In this
study, we evaluated the effect of this sys-
tem on physician behavior. We aimed
to determine whether real-time presen-
tation of venous thromboembolism pro-
phylaxis guidelines through a CDSS in-
creases the proportion of appropriate
anticoagulant prescriptions ordered
and whether this behavior change was
extinguished after discontinuing use
of the CDSS.

METHODS
Study Site and Population

The study was conducted in the
orthopedic surgery department of Lari-
boisière Hospital, a 1000-acute-bed
teaching hospital of the Assistance Pub-
lique–Hôpitaux de Paris group (the
Paris, France, metropolitan area
public hospital network). About 2400
patients are hospitalized annually in this
department. All surgeons (7 full-time,
7 part-time) working in the orthope-
dic surgery department were involved
in thestudy.Allorthopedicpatientswho
underwent surgery in the department
(from December 1997 to July 1999)
were included in the study.

The Assistance Publique–Hôpitaux
de Paris Institutional Review Board de-
termined that, according to French
policy, the study was exempt from re-
view requirement and could be con-
ducted without informed consent from
patients.

Guideline and Software
Development
Clinical guidelines for venous throm-
boembolism prophylaxis were devel-
oped at Assistance Publique–Hôpi-
taux de Paris.12,13 These local guidelines
for general surgery, urologic surgery,
gynecologic surgery, and orthopedic
surgery were created by local hospital
experts. In this study, assessment of
guideline use with and without the
CDSS was restricted to orthopedic sur-
gery patients.

The risk of thromboembolism in a
hospital patient depends on the planned
surgical procedure (or the reason for ad-
mission) and on preexisting patient-
related variables. Each of these factors
has been classified in existing guide-
lines as low, moderate, or high risk.6-9

There is no published classification of
risk that combines patient risk factors
and surgical risk factors to obtain an
overall risk of venous thromboembo-
lism. However, taking into account both
types of risk for a given patient is cru-
cial in clinical practice. Thus, the lo-
cal hospital expert group proposed a
classification system in which, for each
patient, the presence of patient risk fac-
tors and surgical risk factors are com-
bined to classify patients as having a
low, moderate, or high risk for venous
thromboembolism. A prophylactic
strategy is recommended for each level
of risk. When the risk level is low, no
medication is recommended; when the
risk level is moderate, prescription of
a low dosage of low-molecular-weight
heparin is recommended; and when the
risk level is high, prescription of a high

dosage of low-molecular-weight hep-
arin is recommended (TABLE 1).

Our CDSS is an online computer ap-
plication designed as a tool to provide
clinicians with relevant, real-time in-
formation pertaining to venous throm-
boembolism prevention among surgi-
cal patients. This application is linked
to the diagnosis related group–based in-
formation system that is implemented
in all French hospitals. Patients’ ad-
ministrative and clinical data are col-
lected by direct entry in admitting, op-
erating room, and medical care units.
These data are stored in a coded and in-
tegrated clinical patient database and
are available for computer-assisted de-
cision making.

The CDSS can be accessed through
computer terminals available just out-
side each operating room. Following
each surgical procedure, after entering
an identification code, the physician
enters data related to the clinical situa-
tion of the patient (age, sex, disease,
surgical procedure, and preexisting
patient and surgical risk factors of
venous thromboembolism). The phy-
sician orders all treatments necessary
for patient follow-up (eg, antibiotic
therapy, pain management, immobili-
zation), including venous thromboem-
bolism prophylaxis, through the com-
puter system. The computer system
critiques the orders using data con-
tained in the patient’s database and
guideline-based criteria stored in the
system’s knowledge base. If the com-
puter detects a discrepancy between
the prescription and the correspond-
ing information in the database, the

Table 1. Guidelines for Venous Thromboembolism Prophylaxis*

Surgical
Risk Level

Patient
Risk Level Venous Thromboembolism Risk Level

1

1
Low (No treatment recommended)

2

3
Moderate (Low dosage of low-molecular-weight heparin

recommended)
2

1

2

3

High (High dosage of low-molecular-weight heparin
recommended)3

1

2

3

*See “Methods” section of text for details. See Table 2 for explanation of patient and surgical risk levels.
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physician is immediately notified via a
message on the computer screen sug-
gesting the appropriate prescription
and explaining the reasons. The physi-
cian can choose to maintain or change
his/her order. At the end of the pro-
cess, the patient follow-up and
prescription information, including

venous thromboembolism prophy-
laxis, is printed out and included in
the patient’s file.

Study Design
The study had an alternating time-
series design, with three 10-week in-
tervention periods, four 10-week con-

trol periods, and a 4-week washout
between each period.

During intervention periods, physi-
cians received a message from the CDSS
if their prescriptions were not appropri-
ate according to the guidelines. During
control periods, physicians ordered all
treatment related to thromboembo-
lism prophylaxis through the com-
puter system but received no critiqu-
ing messages from the CDSS.

Outcome Measures
To evaluate the effects of the CDSS, the
proportion of venous prophylaxis pre-
scriptions that was appropriate accord-
ing to clinical guidelines was consid-
ered to be the main end point. This
proportion was estimated based on the
final prescription order for each pa-
tient compared with treatment desig-
nated by algorithms established prior
to the study and derived from the guide-
lines. Each prescription could be clas-
sified as appropriate or not appropri-
ate. A prescription was classified as not
appropriate when no medication was
ordered by the physician when the
CDSS recommended prescription of
low-molecular-weight heparin (type 1
error), when the wrong dosage of low-
molecular-weight heparin was pre-
scribed (type 2 error), or when a pre-
scription of low-molecular-weight
heparin was made when the CDSS pro-
posed no medication (type 3 error).

The percentage of inappropriate ini-
tial prescriptions that were changed
after advice was given by the CDSS
during intervention periods was also
calculated according to each level of risk
of venous thromboembolism. We also
recorded the number of pulmonary em-
bolisms and deep vein thromboses di-
agnosed in the orthopedic department
during the study period.

Statistical Analysis
Analysis included all eligible patients.
Comparisons of clinical characteristics
of patients during intervention and con-
trol periods were tested using the x2 test
and the t test where appropriate. The
nominal significance level for the end
points was .05 (2-sided formulation).

Table 2. Characteristics of Patients Enrolled During Control and Intervention Periods

Characteristics
Control
Periods

Intervention
Periods

No. of patients 1112 859

Mean age, y 51.1 52.2

Length of intervention, min 77.2 80.4

Male, No. (%) 484 (47.1) 430 (50.8)

Patient Risk

No. (%) of patients
Level 1 (no risk factors) 411 (37.0) 270 (31.4)

Level 2 658 (59.2) 551 (64.1)

Age .40 y 654 (58.8) 559 (65.1)

Combined oral contraceptive 15 (1.3) 19 (2.2)

Heart failure 13 (1.2) 14 (1.6)

Preoperative bed rest .4 d 34 (3.1) 39 (4.5)

Venous insufficiency 24 (2.2) 29 (3.4)

Presurgery acute infection 15 (1.3) 9 (1.1)

Postpartum (1 mo) 81 (7.3) 74 (8.7)

Obesity 18 (1.6) 21 (2.4)

Level 3 43 (3.9) 38 (4.4)

Recent or metastatic malignancy 23 (2.1) 23 (2.7)

Previous deep vein thrombosis or pulmonary embolism 3 (0.3) 0 (0)

Lower limb paralysis 8 (0.7) 6 (0.7)

Myeloproliferative disease 9 (0.8) 8 (0.9)

Thrombophilia 2 (0.2) 6 (0.7)

Surgical Risk

No. (%) of patients
Level 1 402 (36.1) 302 (35.2)

Upper limb surgery 363 (32.7) 286 (33.3)

Diagnostic arthroscopy 3 (0.2) 6 (0.7)

Foot surgery 35 (3.1) 22 (2.6)

Device removal 16 (1.4) 9 (1.1)

Herniated disk surgery 2 (0.2) 0 (0)

Level 2 53 (4.8) 40 (4.6)

Lower limb immobilization 2 (0.2) 3 (0.4)

Spine surgery (without neurological impairment) 36 (3.2) 26 (3.0)

Therapeutic arthroscopy 20 (1.8) 13 (1.5)

Level 3 657 (59.1) 517 (60.2)

Spine surgery (with neurological impairment) 4 (0.4) 9 (1.1)

Hip surgery and surgery of the pelvis 633 (56.9) 509 (59.3)

Lower limb trauma 22 (2.0) 0 (0)

Multiple trauma 0 (0) 0 (0)

Venous Thromboembolism Risk

No. (%) of patients
Low risk 397 (35.7) 299 (34.8)

Moderate risk 58 (5.2) 40 (4.6)

High risk 657 (59.1) 520 (60.6)
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To evaluate the effect of the decision-
making application on appropriate-
ness of prescription, we first chose the
patient as the unit of analysis because
the patient experiences the care and
generates the original data. Then we
took into account as a unit of analysis
the physician (eg, the sequence of pre-
scriptions of 1 physician). We ac-
counted for the potential nonindepen-
dence of patient observations of a
physician resulting from clustering by
using a logistic regression model for bi-
nary data with random effect. We as-
sumed that only the intercept, not the
decision-making application effect, var-
ies among physicians. The decision-
making application effect was tested
using the logit of the probability of ap-
propriateness as response, while the pe-
riod (control vs intervention) was con-
sidered the explicative covariate. The
intercept was regarded as a random ef-
fect and the period as a fixed effect.
Model parameters were estimated us-
ing the iteratively reweighted re-
stricted likelihood method and fixed ef-
fects were tested with the Fisher exact
test (SAS GLIMIX macro).14 Mean prob-
ability of appropriateness of prescrip-
tion according to study period was then
generated by taking the exponential
transformation of the logit.

All statisticalanalyseswereperformed
using SAS version 6.12 computer soft-
ware (SAS Institute Inc, Cary, NC).

RESULTS
A total of 1971 patients were included
in the study; 1112 during control pe-
riods and 859 during intervention pe-
riods. The computer system was used
in 100% of patients who underwent sur-
gery during the study period. Patient
characteristics were comparable in the
intervention and control periods, ex-
cept for patient risk factors. There were
more patients with no preexisting risk
factors during the control periods than
in the intervention periods (36.9% vs
31.5%; P=.04). However, distribution
of venous thromboembolism risks were
comparable in the 2 groups (TABLE 2).
A total of 696 patients (35.3%) were at
low risk of venous thromboembolism,

98 patients (5.0%) were at moderate
risk, and 1177 patients (59.7%) were
at high risk. During the study period,
the mean number of patients per sur-
geon was 141 (range, 4-370). Five sur-
geons operated on fewer than 40 pa-
tients each and 8 surgeons operated on
more than 100 patients.

Physicians complied with guidelines
in 82.8% (95% confidence interval [CI],
77.6%-87.1%) of cases during control
periods and in 94.9% (95% CI, 92.5%-
96.6%) of cases during intervention pe-
riods. Logistic regression analysis, per-
formed using the physician as the unit
of analysis, demonstrated a significant
physician effect (P,.001) and a signifi-
cant difference between the 2 study pe-
riods on appropriateness of prescrip-
tion (P,.001). The relative risk of
inappropriateness was 3.8 (95% CI, 2.7-
5.4) for control periods vs intervention
periods, equivalent to a 73% reduction
in risk of inappropriate prescription.

Results according to period are shown
in the FIGURE. During each interven-
tion period, the proportion of appropri-
ate prescriptions ordered increased sig-
nificantly. Each time the CDSS was
removed, physician compliance with
guidelines reverted to that observed be-
fore initiation of the intervention.

Results according to venous throm-
boembolism risk are shown in TABLE 3.
A total of 191 prescriptions (17.2%) were
judged inappropriate by the CDSS dur-
ing control periods and 113 prescrip-
tions (13.2%) were judged inappropri-
ate during intervention periods. Among
these 113 prescriptions, 69 (61.1%) were
modified by the physician according to
the recommendation of the CDSS and
44 (38.9%) remained unchanged. Over-
all, the effect of the CDSS was greatest
for patients at moderate risk of venous
thromboembolism. In this group, 18
(81.8%) of 22 inappropriate prescrip-
tions were changed after advice given by
the CDSS. The CDSS appeared to have
less effect for patients at high risk of ve-
nous thromboembolism. In this group,
24 (51.1%) of 47 inappropriate prescrip-
tions were changed.

TABLE 4 presents the number of er-
rors by type for the 191 inappropriate

prescriptions ordered during the con-
trol periods and the 44 inappropriate
prescriptions that were not changed
during the intervention periods. The
system did not allow for analysis of the
69 initial prescriptions that were
changed according to the recommen-
dation. During intervention periods, the
error rate decreased by 86% for type 1
errors, by 59% for type 2 errors, and by
66% for type 3 errors.

The CDSS improved the clinical prac-
tice of all physicians except 1 whose pro-
portion of appropriate prescriptions was
close to 100% during control periods.
The greatest improvement was ob-
served among the 5 surgeons who op-
erated on fewer than 40 patients.

One pulmonary embolism and 2
deep vein thromboses were diagnosed
during control periods. No pulmo-
nary embolisms and 2 deep vein throm-
boses were diagnosed during interven-
tion periods.

COMMENT
Our study showed that implementa-
tion of clinical guidelines for venous
thromboembolism prophylaxis through
a CDSS in an orthopedic surgery depart-
ment significantly changed physician
behavior and improved compliance
with guidelines. The improvement was

Figure. Appropriateness of Prescription
by Study Period
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For intervention periods, data are percentages of ap-
propriate prescriptions ordered after opportunity to cor-
rect initial decision. See “Study Design” for a descrip-
tion of the study periods.
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greater for patients at moderate risk of
venous thromboembolism than for
patients at high risk of venous throm-
boembolism where practices were
already appropriate for more than 90%
of patients before any intervention.
In patients with elective hip surgery
and hip fractures, drug regimens includ-
ing subcutaneous heparin and low-
molecular-weight heparin have been
proven effective in prevention of deep
vein thrombosis6-8 and this strategy is
well accepted by French surgeons. How-
ever, the moderate risk constitutes a gray
zone of uncertainties and is more diffi-
cult to define. Physicians may also have
difficulty remembering the guidelines
for this category involving relatively
few patients (5% of the total). This ex-
plains the dramatic effect of the CDSS
on physician behavior concerning this
subgroup of patients during interven-
tion periods. For the same group, the
percentage of appropriate initial pre-
scriptions (before advice was given by
the CDSS) was much more important

during intervention periods (45%) than
during control periods (5.7%). Due to
a Hawthorne effect, the physicians in-
volved in the study were probably more
watchful when the CDSS was in use than
when it was not in use. This was an in-
direct effect of the CDSS.

The CDSS reduced all types of errors
but its input seemed to be particularly
important for type 1 errors (failure to or-
der a medication when prophylaxis was
recommended).

Our study contributes several impor-
tant considerations to the understand-
ing of the potential role of CDSSs in
clinical guideline implementation. First,
this study confirms that use of a CDSS
at the time of prescription constitutes
an effective guideline implementation
strategy.15-18 A significant effect on phy-
sician behavior was observed despite a
high baseline compliance to guide-
lines (84.1%) before intervention. In 2
recent studies performed in surgical and
medical-surgicalpatients, 86%and85%,
respectively, received venous throm-
boembolism prophylaxis before any
intervention.10,19

The CDSS was able to maintain a sus-
tained effect of guidelines for a rela-
tively long period. Failure to do so con-
stitutes a major weakness of most
guideline implementation strategies,
including paper reminders.20,21 The
guidelines can also be easily updated on
the CDSS, which facilitates the imple-
mentation over time of up-to-date
guidelines.15,16

The CDSS was integrated into the
daily practice of physicians. Thus, all
consecutive patients who underwent

surgery during the study period were
included in the study. Since the com-
puter system was used as a data collec-
tion tool, it was easy to evaluate the ef-
fect of the system.

Second, when we designed the CDSS,
we chose to establish a critiquing sys-
tem rather than a reminding system.
Suchcritiquingsystems,whichadvisecli-
nicians about what should be done af-
ter a prescription contrary to guidelines
has been ordered, have been com-
monly applied.22 A simple reminder sys-
tem that notifies clinicians before pre-
scription of tasks that should be done
probably can be disregarded more eas-
ily by the clinician. A critiquing system
can also be used on a routine basis to cal-
culate physician deviation rates before in-
tervention, thus facilitating efforts to-
ward continuous quality improvement.23

Third, some investigators have con-
sidered that reminding or alerting cli-
nicians about what constitutes appro-
priate practice is a continuing medical
education strategy.24 The rate of rever-
sion of compliance to guidelines to
baseline values during each control pe-
riod, even after 15 months, showed that
a CDSS cannot be considered an edu-
cational tool or that education alone is
unable to sustain substantial changes
in physician practice as has been sug-
gested previously.25,26

Our study had several limitations.
The clinical guidelines, particularly the
combination of patient- and surgery-
related risk factors used to generate
venous thromboembolism risk, were
developed locally and may not be
acceptable to other groups of physi-

Table 3. Appropriate and Inappropriate Prescriptions According to Venous Thromboembolism Risk During Intervention and Control Periods*

Venous Thromboembolism Risk

TotalLow Moderate High

C
(n = 397)

I
(n = 299)

C
(n = 58)

I
(n = 40)

C
(n = 657)

I
(n = 520)

C
(n = 1112)

I
(n = 859)

Initial prescription was appropriate 344 (86.7) 255 (85.3) 3 (5.7) 18 (45.0) 574 (87.4) 473 (91) 921 (82.8) 746 (86.8)

Initial prescription was not appropriate 53 (13.3) 44 (14.7) 55 (94.3) 22 (55.0) 83 (12.6) 47 (9.0) 191 (17.2) 113 (13.2)

And was changed after advice given by the CDSS . . . 27 (9.0) . . . 18 (45.0) . . . 24 (4.6) . . . 69 (8.0)

And remained inappropriate after advice given by
the CDSS

. . . 17 (5.7) . . . 4 (10.0) . . . 23 (4.4) . . . 44 (5.1)

Total appropriate prescriptions 344 (86.7) 282 (94.3) 3 (5.7) 36 (90) 574 (87.4) 497 (95.6) 921 (82.8) 815 (94.9)

*Data are number (percentage) of prescriptions. C indicates control period; I, intervention period; CDSS, clinical decision support system; and ellipses, data not applicable.

Table 4. Inappropriate Prescriptions by Type
of Error*

Control
Periods

(n = 1112)

Intervention
Periods

(n = 859)†

Total No. of errors 191 (17.2) 44 (5.1)
Error type

1 65 (5.8) 7 (0.8)
2 73 (6.6) 23 (2.7)
3 53 (4.8) 14 (1.6)

*Data are number (percentage of total prescriptions). Type
1 errors indicate no medication was ordered by the phy-
sician when prophylaxis was recommended; type 2 er-
rors, wrong dosage of medication was prescribed; and
type 3 errors, medication was ordered by the physi-
cian when prophylaxis was not recommended.

†Data are not available for prescriptions changed accord-
ing to the guidelines.
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cians. The CDSS was implemented in
1 department of 1 hospital and, there-
fore, the applicability of our results to
other settings is unknown. Another
limitation is that we evaluated the effect
of implementing a CDSS on process, not
on patient outcomes. The number of
pulmonary embolisms and deep vein
thromboses diagnosed among patients
during their hospital stay is insuffi-
cient to evaluate patient outcomes since
a thromboembolism event can occur
after discharge. However, the aim of the
CDSS was to increase the appropriate-
ness of prophylaxis, not to demon-
strate a relationship between prophy-
laxis and thromboembolism. In
addition, there is no noninvasive, accu-
rate, and inexpensive diagnostic test to
identify patients with deep vein throm-
bosis.27 The difficulties in interpreting
outcomes are widely recognized.28

Numerous authors now consider it
better to evaluate process rather than
outcomes when assessing quality of

care.29-31 Outcomes have multiple deter-
minants and it is impossible to know
what proportion of a given health out-
come is determined by quality factors
(ie, processes and structure of care) and
what proportion is due to patient-
related risk factors.32 Interpretation of
health outcomes is hampered by the
problem of case-mix.28 Statistical analy-
ses require an adequate number of out-
comes for the results to be meaning-
ful.29,32 Conversely, the use of process
measures can identify specific short-
comings (eg, proportion of inappropri-
ate prescriptions) and point toward
what needs to be changed.28

Clinical decision support systems
have been successfully implemented for
preventive care, drug dosing, and man-
agement of diseases.1 Our study shows
that implementation of clinical guide-
lines for venous thromboembolism pro-
phylaxis through a CDSS used rou-
tinely in an orthopedic surgery ward
and integrated into a computerized hos-

pital information system significantly
changed physician behavior and im-
proved compliance with guidelines.
This system, integrated in the daily
practice of physicians, appeared to con-
stitute a way to obtain a sustained ef-
fect of clinical guidelines. Given the lim-
ited range of clinical settings and health
systems in which CDSSs have been
tested, it is important to evaluate such
systems on physician behavior.
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