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To improve quality of patient care in the United
States, the Institute of Medicine, the Agency for
Healthcare Research and Quality, and the

Leapfrog Group advocate the implementation of com-
puterized physician order entry (CPOE) systems to
reduce medical errors.1-3 As a result, many healthcare
institutions feel compelled to adopt this technology.
However, implementing CPOE is complex and often not
successful.4 The system may introduce new types of
errors5 and, even with CPOE, adverse drug event rates
are still high.6 It is also costly to implement with an
estimated price of $8 million (US) for a 500-bed hospi-
tal.7 Finally, many argue that the effectiveness of CPOE
is still unproved. In a report on patient safety practices
from the Agency for Healthcare Research and Quality,
the evidence for CPOE consisted of just 4 studies, only
1 of which was a randomized trial.8-11 These studies
showed a reduction in medical errors, but no change in
actual adverse events or patient outcomes. 

In this issue of the Journal, Palen et al report on the
findings of a study in which physicians at a managed
care organization were randomized to receive drug-lab-
oratory monitoring alerts through CPOE or to a control
group that did not receive alerts.12 The primary out-
come was compliance with the alert recommendations.
Compliance with alert recommendations was similar in
both groups, and providing drug-laboratory monitoring
alerts made no difference to practitioner behavior.

From these findings, it would seem that CPOE and
its associated decision support systems have little
impact on changing physician behavior or improving
care. 

However, it is important to remember that CPOE sys-
tems are still in their infancy. While CPOE has been
around for a few decades,13 we are still learning how to
manage CPOE efficiently. One component of CPOE that
may be effective is clinical decision support systems
(CDSSs). CDSSs are information systems designed to
improve clinical decision making,14 and this is best
achieved at the point of care. And while evidence for the
effectiveness of CPOE in changing physician behavior
is not strong, good evidence exists to show that a CDSS
can and does change practitioner performance.14

So why did the decision support system in this study
not work? With the benefit of hindsight, I believe there
are 3 potential reasons. First, the physician alerting
prompts were passive. Passive alerting does not stop the
physician from a course of action, whereas active alert-
ing prompts the physician in order to continue. In a
recent systematic review, systems that used passive
decision support were found to be less likely to succeed
in changing physician behavior than those using active
alerting (47% vs 73% interventions that were success-
ful).14 Physicians work in complex, busy environments
and appear to require automatic prompting to change
behavior.

Second, the alerts were not targeted to the action.
Ideally, alerts should only display when truly indicated
or else user annoyance and fatigue will occur.
Borrowing from the terminology of diagnostic testing,
physicians desire highly specific alerts, with few false
positives to cause alert annoyance. It appears that in
this study, the alerts displayed anytime one of the
selected medications was ordered, irrespective of
whether the suggested testing was already ordered. For
example, physicians in the control group (93%) were
highly compliant with recommendations for monitoring
use of pioglitazone. For the intervention group, this
would likely mean that when pioglitazone was ordered
there was a 93% chance that the suggested tests were
already ordered, giving an annoyingly high rate of false
positives. Ideally, alerts would display only when physi-
cians were not already performing the tests suggested—
in this case 7% of the time for pioglitazone.

Third, the CDSS may not have correctly addressed
the complexity of the process of care at this site.
Physician behavior is difficult to change, and the most
successful CDSSs are those that are custom devel-
oped.14 While the system in the study was actually
codeveloped with IBM and may have allowed for exten-
sive customization, most institutions rely solely on ven-
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dor software for CPOE and CDSSs. Unfortunately, we
may not yet be at the stage where effective decision
support comes out of the box.

Ultimately, CPOE and CDSSs are the way forward.
The major hurdle to providing evidence-based care is
not generating new knowledge; it is effectively apply-
ing and utilizing available, current knowledge in
patient care.15 Whether it is called knowledge uptake,
translation,15 or transfer,16 this burgeoning field
addresses the difficulties of having information flow
from evidence to practice. Current approaches such
as educational material, audit-and-feedback, re-
minders, and multifaceted interventions have shown
limited effect, with the mean improvement of these
strategies to change physician behavior being between
6% and 14%.17

Now consider the future dissemination of a new
guideline for heart failure through CPOE, using CDSSs.
At an institutional level, once approved by the Medical
Advisory Committee, the guideline changes are rapidly
incorporated into the electronic patient record. The
physician of the next patient who is seen and who could
benefit from the new heart failure therapy will be noti-
fied of the change automatically and given direct, time-
ly access to the corresponding evidence available. This
notification will be greatly improved over current
reminders systems, optimized to have the greatest
chance to change the physician’s behavior and improve
the patient’s care.

Studies such as the one conducted by Palen et al
are essential to the ongoing effort to improve decision
support and CPOE. Moving forward, further high-qual-
ity research including randomized, controlled trials

will be necessary to determine how best to provide
physician order entry and decision support to
improve patient care. 

REFERENCES

1. Institute of Medicine. Crossing the Quality Chasm: A New Health System for the
21st Century. Washington, DC: National Academy Press; 2001.
2. Shojania KG, Duncan BW, McDonald KM, Wachter RM, Markowitz AJ. Making
health care safer: a critical analysis of patient safety practices. Evid Rep Technol
Assess (Summ). 2001;(43):i-x, 1-668.
3. Birkmeyer JD, Birkmeyer CM, Wennberg DE, Young MP. Leapfrog Safety
Standards: Potential Benefits of Universal Adoption. Washington, DC: The Leapfrog
Group; 2000.
4. Connoly C. Cedars-Sinai doctors cling to pen and paper; transition to electronic
medical records proves difficult. Washington Post. March 21, 2005; A01.
5. Koppel R, Metlay JP, Cohen A, et al. Role of computerized physician order entry
systems in facilitating medication errors. JAMA. 2005;293:1197-1203.
6. Nebeker JR, Hoffman JM, Weir CR, Bennett CL, Hurdle JF. High rates of adverse
drug events in a highly computerized hospital. Arch Intern Med. 2005;165:1111-1116.
7. Kuperman GJ, Gibson RF. Computer physician order entry: benefits, costs, and
issues. Ann Intern Med. 2003;139:31-39.
8. Bates DW, Leape LL, Cullen DJ, et al. Effect of computerized physician order
entry and a team intervention on prevention of serious medication errors. JAMA.
1998;280:1311-1316.
9. Bates DW, Teich JM, Lee J, et al. The impact of computerized physician order
entry on medication error prevention. J Am Med Inform Assoc. 1999;6:313-321.
10. Teich JM, Merchia PR, Schmiz JL, Kuperman GJ, Spurr CD, Bates DW. Effects
of computerized physician order entry on prescribing practices. Arch Intern Med.
2000;160:2741-2747.
11. Overhage JM, Tierney WM, Zhou XH, McDonald CJ. A randomized trial of
“corollary orders” to prevent errors of omission. J Am Med Inform Assoc. 1997;4:
364-375.
12. Palen TE, Raebel M, Lyons E, Magid DM. Evaluation of laboratory monitoring
alerts within a computerized physician order entry system for medication orders.
Am J Manag Care. 2006;12:389-395.
13. Schroeder CG, Pierpaoli PG. Direct order entry by physicians in a computer-
ized hospital information system. Am J Hosp Pharm. 1986;43:355-359.
14. Garg AX, Adhikari NK, McDonald H, et al. Effects of computerized clinical
decision support systems on practitioner performance and patient outcomes: a sys-
tematic review. JAMA. 2005;293:1223-1238.
15. Davis D, Evans M, Jadad A, et al. The case for knowledge translation: shorten-
ing the journey from evidence to effect. BMJ. 2003;327:33-35.
16. Thompson GN, Estabrooks CA, Degner LF. Clarifying the concepts in knowl-
edge transfer: a literature review. J Adv Nurs. 2006;53:691-701.
17. Grimshaw JM, Thomas RE, MacLennan G, et al. Effectiveness and efficiency of
guideline dissemination and implementation strategies. Health Technol Assess.
2004;8:iii-72.

EDITORIAL

366 THE AMERICAN JOURNAL OF MANAGED CARE JULY 2006


