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Universal Acceptance of
Computerized Physician Order
Entry: What Would It Take?

elf-check-in kiosks started to appear in airports in the late

1990s, and within a few years, they seem to have become
ubiquitous in the airline industry. Today, almost 70% of business
travelers use them, and other sectors of the travel industry are
beginning to experiment with the technology.! Compared to this
innovation in the airline industry, adoption of computerized phy-
sician order entry (CPOE) in U.S. hospitals, first pioneered in the
early 1970s,® has taken a much more leisurely pace. Despite
numerous studies documenting its benefits,”* promotion by
prominent national patient safety advocacy groups such as Leap-
Frog,® and numerous guides on best adoption practices.? ' fewer
than 10% of U.S. hospitals have fully adopted this technology.'?
Moreover, as Lindenauer et al.'* pointed out, most hospitals that
have successfully implemented CPOE are academic medical cen-
ters that rely on house staff to enter orders. With notable excep-
tions,® adoption of CPOE in community hospitals where attending
physicians write most orders remains anemic.

Although an increasing number of scholarly articles has doc-
umented the reasons for this slow rate of adoption even in hos-
pitals that have the resources to invest in this technology, much of
that research is based on expert opinion and case studies.'"*>™*?
In this context, Lindenauer et al.'* should be commended for
using empirical evidence to delineate the predictors of adoption.
Lindenauer et al. found that physicians who trained in hospitals
with CPOE were more likely to be frequent users of CPOE in their
new environment. Although the analysis did not account for pos-
sible confounding such as employment status of the physician,
this result does confirm the conventional wisdom that physicians-
in-training are more malleable and that residency is an important
opportunity to expose physicians to safety technologies. If this
finding is borne out by further research, it would bode well for the
adoption of CPOE, as many physicians are trained in academic
institutions, which are more likely to have CPOE,?° and almost all
physicians spend part of their training in a VA hospital, which has
uniformly adopted CPOE. Similarly, Lindenauer et al. found that
physicians who use computers for personal purposes are more
likely to be frequent users of CPOE. Given the increasingly ubiq-
uitous use of computers in all spheres of life, time is on the side of
increasing acceptance of CPOE.

However, a closer examination of the data presented by Lin-
denauer et al. raises several concerns. First, the substantial num-
ber of infrequent users across all demographic subgroups and
clinical disciplines, even among users who were exposed to CPOE
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during training or those who used computers reg-
ularly for personal purposes, highlights the absence
of shortcuts to the universal acceptance of CPOE.
Second, whereas 63% of surveyed physicians be-
lieved that CPOE would reduce the incidence of
medication errors and 71% believed that CPOE
would prevent aspects of care from “slipping
through the cracks,” only 42% of the surveyed phy-
sicians were frequent users of CPOE. This implies
that even when physicians believe in the safety and
quality benefits of CPOE, that belief alone may not
be sufficient to convince all of them to adopt this
technology wholeheartedly; other factors such as
speed, ease of use, and training are likely important
prerequisites. Third, although 66% of orders placed
in person at the 2 study hospitals were entered
through CPOE, acceptance of this technology, as
measured by Lindenauer et al, was moderate at
both institutions. This suggests that even when or-
ganizations have reached the 70% threshold set by
Leapfrog as the proportion of orders placed in
CPOE that qualifies as full implementation, they
may continue to face resistance to full acceptance
of the technology.

Compared to their academic counterparts,
community hospitals face additional hurdles as
they implement CPOE. Not only does their smaller
size make it difficult to achieve economies of scale,
they are also at a disadvantage because of the rela-
tionship the community hospital has with its phy-
sicians. Unlike physicians-in-training in academic
medical centers, physicians in community hospitals
function as largely autonomous agents over whom
the hospital administration has little control. Al-
though these physicians and their hospitals share
the common goals of patient safety and quality, the
financial incentives for the adoption of CPOE are
often misaligned. For example, a recent cost benefit
analysis®' showed the enormous potential for hos-
pitals to cut costs if physicians fully adopt a CPOE
system with rich decision support features. How-
ever, those savings typically accrue to the hospital,
not to the physicians who use the system. Assuming
the typical learning curve that accompanies the use
of any new technology, physicians in community
hospitals may have little incentive to invest the time
to learn to use the system efficiently.

So what can be done to overcome these seem-
ingly formidable barriers to full adoption of CPOE?
Emerging research, which has so far largely focused
on CPOE implementation at academic hospitals,
suggests there is no “silver bullet.” Instead, it has

taught us how the complex interplay among vendor
capability, organizational behavior, clinician work
flow, and implementation strategy determines the
success or failure of adoption.''”!®22 Although
physician characteristics will play a role in deter-
mining whether an individual adopts this technol-
ogy, local factors such as the presence of champi-
ons, governance model for the project, support for
staff throughout the process, and relationship be-
tween administration and physicians are likely im-
portant determinants of success at both academic
and community hospitals. In addition, organiza-
tions that embark on CPOE implementation need
to understand the enormity of the task at hand and
must devote not only sufficient financial but also
human capital over time.'™'® In the words of a chief
medical information officer, “Implementing CPOE
should not be thought of as an event, but a long-
term commitment.”

Beyond following proposed best practices for
the implementation of CPOE, community hospitals
may need to adopt additional strategies to address
their unique challenges. Given the misalignment of
incentives for physicians’ use of CPOE, leadership
in community hospitals must be particularly skilled
at articulating the benefits of CPOE to physicians.
These benefits include not only decreased profes-
sional liability from improved patient safety and
better quality of care, but also fewer pharmacy call-
backs, remote access, and rapid ordering through
order sets. Hospitals may also want to elicit support
from physicians early by empowering them to cre-
ate order sets for their disciplines. Mechanisms for
hospitals and physicians to engage in mutual cost-
sharing arrangements may provide addition oppor-
tunities for hospitals to entice physicians to adopt
the technology. Finally, and of particular interest to
the readership of this journal, as hospitalists be-
come more prevalent and take care of an increasing
proportion of hospitalized patients,** they are often
ideal candidates to lead the implementation of
CPOE in community hospitals. Because hospitalists
spend most of their time in the hospital, they are
often in the best position to get fully trained on
CPOE, to define their own order sets, and to rede-
sign care processes in order to take full advantage
of CPOE capabilities. In addition, as many hospi-
talists are directly employed or supported by the
hospital, their goals for quality, safety, and effi-
ciency are usually better aligned with those of the
hospital.

The stakes involved in implementing CPOE are
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high. Hospitals invest enormous sums of money in
these systems, and many will not have the financial
or political capital to attempt a second implemen-
tation after an initial failure. In addition, as recent
research has pointed out,** inappropriate imple-
mentation strategies may lead to delays in essential
care and direct patient harm. In many ways, the
complex task of implementing CPOE is not unlike
other endeavors in patient care, where optimal out-
comes require sound knowledge and reliable pro-
cesses and where disaster can strike for lack of
attention to detail or common sense. If Hippocrates
were alive today, he might have this to say about
CPOE implementation: Life is short, the art long,
opportunity fleeting, experience treacherous, judg-
ment difficult.

Address for correspondence and reprint requests: Eric Poon, MD, MPH, 3/F
1620 Tremont Street, Boston, MA 02120; Fax: (617) 732-7072; E-mail:
epoon@partners.org

REFERENCES

1. Travel self-serve kiosks here to stay. Adelman Group. Avail-
able at: http://www.adelmantravel.com/index_news_pas-
t.asp?Date=031406. Accessed March 14, 2006.

2. Sittig DF, Stead WW. Computer-based physician order en-
try: the state of the art. ] Am Med Inform Assoc. 1994;1:108-
123.

3. Barrett JP, Barnum RA, Gordon BB, Pesut RN. Final report
on evaluation of the implementation of a medical informa-
tion system in a general community hospital. Battelle Lab-
oratories NTIS PB. 1975; 248:340.

4. Bates DW, Leape LL, Cullen D], et al. Effect of computerized
physician order entry and a team intervention on preven-
tion of serious medication errors. JAMA. 1998;280:1311-
1316.

5. Teich JM, Merchia PR, Schmiz JL, Kuperman GJ, Spurr C,
Bates DW. Effects of computerized physician order entry in
prescribing practices. Arch Intern Med. 2000;160:2741-2747.

6. Dexter PR, Perkins S, Overhage JM, Maharry K, Kohler RB,
McDonald CJ. A computerized reminder system to increase
the use of preventive care for hospitalized patients [see
comments]. N Eng ] M. 2001;345:965-970.

7. Overhage JM, Tierney WM, Zhou X, McDonald CJ. A ran-
domized trial of “corollary orders” to prevent errors of omis-
sion. ] Am Med Inform Assoc. 1997;4:364-75.

8. The Leapfrog Group for Patient Safety: Rewarding Higher
Standards. 2001. Available at: www.leapfroggroup.org.

9. Stablein D, Welebob E, Johnson E, Metzger J, Burgess R,
Classen DC. Understanding hospital readiness for comput-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

erized physician order entry. Jt Comm J Qual Saf. 2003;29:
336-344.

Lorenzi NM, Riley RT, Blyth AJ, Southon G, Dixon BJ. Ante-
cedents of the people and organizational aspects of medical
informatics: review of the literature. J Am Med Informatics
Assoc. 1997;4:79-93.

Ash JS, Stavri PZ, Kuperman GJ. A consensus statement on
considerations for a successful CPOE implementation. ] Am
Med Informatics Assoc. 2003;10:229-234.

AHA Guide to Computerized Physician Order-Entry Systems.
American Hospital Association: Chicago; 2000.

Ash JS, Gorman PN, Seshadri V, Hersh WR. Computerized
physician order entry in US hospitals: results of a 2002
survey. ] Am Med Inform Assoc. 2004;11:95-99.

Lindenauer PK, Ling D, Pekow PS, et al. Physician charac-
teristics, attitudes, and use of computerized order entry. J
Hosp Med. 2006;1:.

Doolan DF, Bates DW. Computerized physician order entry
systems in hospitals: mandates and incentives. Health Aff,
2002;21(4):180-188.

Doolan DF, Bates DW, James BC. The use of computers for
clinical care: a case series of advanced U.S. sites. ] Am Med
Inform Assoc. 2003;10:94-107.

Ash ]S, Berg M, Coiera E. Some unintended consequences of
information technology in health care: the nature of patient
care information system-related errors. /] Am Med Inform
Assoc. 2003;21:104-112.

Poon EG, Blumenthal D, Jaggi T, Honour MM, Bates DW,
Kaushal R. Overcoming the barriers to implementing com-
puterized physician order entry systems in US hospitals:
perspectives from senior management. Health Aff. 2004;
23(4):184-190.

Aarts J, Doorewaard H, Berg M. Understanding Implemen-
tation: The case of a computerized physician order entry
system in a large Dutch university medical cneter. ] Am Med
Inform Assoc. 2004;11:207-216.

Cutler DM, Feldman NE, Horwitz JR. U.S. adoption of com-
puterized physician order entry systems. Health Aff. 2005;
24:1654-1663.

Kaushal R, Jha AK, Franz C, et al. Return on investment for
a computerized physician order entry system. J Am Med
Inform Assoc. 2006;13:261-266.

Ash JS, Lyman J, Carpenter J, Fournier L. A diffusion of
innovations model of physician order entry. AMIA Annu
Symp Proc. 2001;2001:22-26.

Kravolec PD, Miller JA, Wellikson L, Huddleston JM. The
status of hospital medicine groups in the United States. J
Hosp Med. 2006;1:75-80.

Han YY, Carcillo JA, Venkataraman ST, et al. Unexpected
increased mortality after implementation of a commercially
sold computerized physician order entry system. Pediatrics.
2005;116:1506-1512.

Editorial / Poon 211



