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ABSTRACT

As the science and study of medicine
has continued to evolve over the last
30 years, the concept of physician per-
formance has not only taken shape, but
risen to the forefront of our daily prac-
tice. “Pay-for-performance,” “quality,”
“audit” and “computerized-care” are
terms we recognize and use ever more
frequently. Yet, as we strive to improve
our care, we have failed to identify a
single or best method for translating
the growing body of knowledge into
regular practice. Multiple methods
exist, including evidence-based guide-
lines, continuing medical education
conferences, academic detailing, opin-
ion leaders, audit and feedback, public
reporting, pay-for-performance, and
computer-based reminder  systems.
Each method holds potential to improve
performance. As attempts are continu-
ally made to change the care provided,
we should be mindful to ensure that
these measures actually improve our
performance and our patients’ lives.

“In theory, there is no dif-
ference between theory and
practice. In practice, there is.”

Yogi Berra

Introduction

Over the past two decades, the science
of medicine has evolved. The concept
of the “Lone Ranger” physician (1)
combing data and literature, or per-
forming original studies, in attempts
to solve clinical questions has largely
been replaced by ready access to large
amounts of data and resources.
Physicians recognize, despite the grow-
ing body of evidence, that unacceptable
delays exist in incorporating findings
into clinical practice. Thus, the “qual-
ity” of practice varies significantly from
region to region, hospital to hospital,
and physician to physician. Regard-
less of which definition of quality one
applies, the process of measurement
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and methods for improvement remain
similar.

No one argues that a physician’s ability
or competence is based solely upon an
ability to interpret and implement new
information. The “art” of caring for pa-
tients and appreciating the complexity
of medicine cannot be replaced by tech-
nology and systems of improvement.
Yet, even the wisest, most experienced
clinicians can improve their practice.
Continuous improvement is not only
in demand by the public, government,
and third-party payers; it is a trait we
should expect of ourselves.

Currently, efforts to improve quality
of care are summarized by stating: No
single intervention is universally ef-
fective. Combinations of approaches
produce greater effects than single in-
terventions. As one might expect, be-
havior change is not a simple science.
Studies and data are fraught with bias
and design difficulty. Yet, some meth-
ods show promise.

In the following discussion, we review
the most common quality improvement
methods, illustrating potential benefits
and pitfalls.

Evidence-based guidelines and
practice recommendations
Evidence-based guidelines and prac-
tice recommendations are now com-
mon in all subspecialties of medicine.
The number of available guidelines
increased significantly in the 1990s.
In fact, the sheer number of guidelines
produced an interesting backlash. In
a hypothetical patient suffering from
several common medical conditions,
Boyd et al. demonstrated that strictly
following all pertinent clinical practice
guidelines resulted in 12 prescriptions,
a cost of $406/month, and possible
drug interactions (2). Though often
supported with evidence from origi-
nal studies, many guidelines incorpo-
rate expert opinion when a conclusive,
evidence-based answer is unavailable.



Practice guidelines increase physician
knowledge and awareness of varia-
tions in care, but have little impact on
the adoption of recommendations into
practice (3, 4).

Continuing Medical Education
Continuing Medical Education (CME)
is a general term encompassing many
methodologies. From classic didactic
lectures to interactive, internet-based
technology, CME forms the founda-
tion of a concept of “life-long learn-
ing.” Arguably the most common form
of practice improvement methodology,
MEDLINE contains more than 1,500
CME-related articles since 2001. Phy-
sicians are estimated to spend an av-
erage of one to three weeks per year
at educational meetings (5-7), Many
states require CME hours for con-
tinued licensure. Similar to practice
guidelines, CME articles and lectures
increase physician knowledge (3). Do
they improve practice performance?
Data would suggest that “old” tech-
niques such as didactics and articles do
not (8, 9).

Although the standard didactic lecture
format does not appear to work, strat-
egies that more actively involve the
learner (physician) demonstrate change
in behavior and improvement in per-
formance (8). Using a format based in
adult education theory, Centor et al.
demonstrated that a telephone, case-
based conference which actively en-
gaged physicians improved prescribing
patterns of cholesterol lowering medi-
cations (10). A larger Cochrane Re-
view concluded that interactive work-
shops have varying degrees of success.
But many factors, such as group size,
method of interaction, opportunity to
practice skills and follow-up are yet to
be optimized (8).

Academic detailing

Academic detailing draws upon a con-
cept successfully demonstrated by the
pharmaceutical industry and, as one
might predict, appears to have the great-
est influence on physician prescribing
practices (11, 12). A key component
of the concept involves an actual, per-
sonal visit with the physician by an-
other health professional. While mail-
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ing routine drug information has little
impact on physician drug management,
visiting the physician office influences
behavior (13). Ray et al. demonstrated
this concept by showing office visits
to physicians with poor antibiotic pre-
scribing patterns yielded a positive ef-
fect (14). Soumerai and Avorn found
that the effect of academic detailing
is most profound on practitioners ex-
hibiting the targeted behavior the most
(15). Further, the method may be of a
favorable cost-benefit ratio if targeted
at costly “system-issues” such as drug
expenditures (16).

While academic detailing holds prom-
ise as a means of influencing physician
behavior, the interventions themselves
require significant levels of time and
effort. This often prevents their imple-
mentation on a large scale. The ideal
number of visits and follow-up is not
known. These barriers currently pre-
vent widespread use.

Opinion leaders

Supported by the theory of diffusion of
innovations and the social influences
model of behavior change, opinion
leaders have also been shown to be
an effective method of intervention
in practice (17, 18). Here a physician
identified by colleagues as “education-
ally influential” promotes and models
a desired behavior (19). Although the
effect is difficult to separate into spe-
cific acts or characteristics, the model
is successful in various situations.
Opinion leaders are, in fact, similar to
academic detailing efforts as described
above. However, opinion leaders are
frequently “members” of the desired
intervention group and do not meet
personally with each physician.
Soumerai et al. found that local opin-
ion leaders successfully improve the
care of patients with acute myocardial
infarction (20). In this study, the inter-
vention group included the use of local
opinion leaders to implement practice
guidelines. Successful outcomes in
the intervention group included the in-
creased appropriate use of aspirin and
beta blockers compared to the control
group. However, no improvement oc-
curred in the use of thrombolytics
even when proper indications existed.
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Additionally, this study holds interest
as the control group employed audit
and feedback as a single intervention,
raising the question as to whether lo-
cal opinion leaders or combinations of
interventions are more influential than
audit and feedback alone.

Local opinion leaders have a compli-
cated influence on the practice habits
of others. It remains unclear how lead-
ers change colleagues’ behavior. And
in several studies, improvement in the
quality of care provided did not occur
(21). Thus, although the use opinion
leaders may be of benefit, it is not clear
under what circumstances their use is
best employed.

Physician audit and feedback

Audit and feedback of physician prac-
tice performance has been shown to
be a significant means of changing
physician behavior. A growing area
of research and study, the method in-
volves measurement of an indicator
of quality or outcome and confidential
presentation of that variable to a prac-
ticing physician with a reference range
(based upon peers’ practice, evidence-
based goals, or other standards.) The
method relies upon the simple assump-
tion: “that which we measure we tend
to improve.”

Audit and feedback is further enhanced
by the addition of “achievable bench-
marks.” A benchmark is identified by
the level of performance of the top 10%
of physicians for a specific indicator.
Achievable benchmarks were demon-
strated to enhance feedback in a large
randomized controlled trial by Kiefe in
the care of diabetic patients (22). Audit
and feedback has also been attempted
in the management of glucocorticoid-
induced osteoporosis (23). (Results are
discussed in sections to follow).

The Cooperative Cardiovascular Pro-
ject, a program of the Health Care Fi-
nancing Administration, documented
important improvements in the quality
of care delivered to Medicare patients
suffering an acute myocardial infarction
using audit and feedback methods (24).
Others have demonstrated similar ef-
fects in the improvement of care related
to sexually transmitted infections and
the care provided in nursing homes.
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However, results are not consistent. In
a large, inclusive review, Jamtvedt et
al. found that the pooled effect of au-
dit and feedback ranged from -9% to
+71% (25). Possible explanations for
this may include the large variability in
the information provided to the prac-
titioner (25). Consent for involvement
in the process and an active role by the
participating physician in choosing the
indicator are likely to have a greater
effect on change of behavior than se-
lection of the indicator by an external
factor (26).

Public physician report cards

To date, publicly available reports of
quality of care have largely focused
on the performance of hospitals or sys-
tems. But with the ever-increasing de-
mand for comparative information, the
future is likely to involve group prac-
tice and individual physician perform-
ance report cards. Indeed, this tactic
is used in New York, California, and
several other states which report the
individual surgeon’s risk-adjusted mor-
tality rates for coronary artery bypass
grafting (CABG) (27-30).

Report cards can be divided into two
simple categories: outcome measures
and process measures. The example
given above is a measure of outcome.
An example of a process measure
(quality measure) is yearly referral
of diabetics for dilated retinal exams.
Process quality measures are assumed
to be related to outcomes based on pre-
vious study.

The assumption that public reporting
of quality measures will drive the im-
provement of quality of care is based
upon multiple factors (31). The public
must be aware of such reports. Data
suggesting increased public awareness
of report cards is found in a 2004 study
demonstrating an increase from a pre-
viously noted 27% to 35% of people
who acknowledge having seen com-
parative quality data (32, 33). Howev-
er, many studies indicate that patients
do not trust or know how to use the
information provided, prefer a friend
or relative’s recommendation, or report
that comparative statistics are not used
in their choice of care (34). Rather than
individual patients, referring provid-

ers or health organizations could use
report cards to determine their choices
in care. However, studies indicate that
the use of report cards in this manner is
relatively uncommon (35).

Report cards may have negative con-
sequences. Initial studies in New York
demonstrated an overall reduction in
CABG mortality rates from 3.52% in
1989 to 2.78% in 1992 after the intro-
duction of report cards (36). However,
further review showed that an increas-
ing number of high-risk patients were
referred out of state (37). A significant
widening in racial disparity associated
with the release of CABG report cards
was also noted (38). The implication
that physicians would alter patient se-
lection and treatment to improve a spe-
cific outcome measure is a significant
unintended consequence.

Public reports will play a role in the fu-
ture evaluation of quality of care. How-
ever, more study is needed to confirm
appropriate use and outcomes.

Pay-for-performance

Systematic reviews by the Cochrane
group concluded that the role of pay-
ment in the performance of primary
care physicians may affect behavior, but
insufficient evidence existed to make
further conclusions (39, 40). Another
Cochrane review, completed in 2000,
examined the role of target payments
(payments made to physicians only if
minimal levels of service are provid-
ed) in the quality of care. Two studies
demonstrated increased immunization
rates, but only one study reached statis-
tical significance (41, 42).

More recent data suggest that target
payment rewards only those perform-
ing at a high baseline level of quality
rather than improving the overall qual-
ity of care provided by groups (43).
Yet pay-for-performance is growing in
popularity as a method of reimburse-
ment in large arenas, including the
state of California where it is estimated
that approximately 33,000 (50%) phy-
sicians receive some form of payment
in this manner (44).

The Centers for Medicare and Medic-
aid Services adopted this concept as a
future direction for reimbursement. A
study concluded that pay-for-perform-
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ance could significantly reduce the
expense of care while significantly im-
proving outcomes (45).

As pay-for-performance continues to
evolve, careful attention should be given
to the design of markers of quality. Fo-
cus on too few, or inappropriate meas-
ures may lead to the neglect of important
aspects of care creating the so-called
“spotlight” effect. Although seemingly
an attractive concept, pay-for-perform-
ance may also lead to undesirable out-
comes similar to those seen in public re-
porting, such as decreased access to care
and widening racial disparity (46).

Computer-based systems

The increased use of computers in all
aspects of medical care is regarded as
an improvement in the quality of care
delivered. In general, this notion is
supported by theory and some data,
though relatively few studies exist. In
one systematic review from the Co-
chrane Library, computerized assist-
ance in the dosage of drugs with narrow
therapeutic indices reduced the time to
therapeutic control, toxic drug reac-
tions, adverse reactions, and the length
of hospital stays (47). Another study
demonstrated a 55% reduction in seri-
ous in-patient medical errors after in-
stalling a computerized provider order
entry (CPOE) system (48). Computers
have also been used to improve the
quality of preventive services provided
to patients. In a non-randomized, pro-
spective controlled trial, investigators
found an improvement in the ordering
rate of mammograms, no change in the
rate of fecal occult blood testing, and
an actual decrease in the ordering of
cholesterol profiles (49).

Electronic health records (EHR) hold
significant promise for improving the
overall performance of physicians and
the satisfaction of patients. Physicians
are increasingly using health informa-
tion technology at the bedside and in
the encounter room. A recent study by
Hsu et al. reported that both physicians
and patients felt that the use of EHR
not only improved the efficiency of the
visit, but the quality of the information
discussed (50).

However, computerized systems have
negative impacts as well. Yong et al.



reported an unexpected increased mor-
tality rate from a baseline of 2.80%
to 6.57% after the implementation of
a CPOE system (51). The purported
explanation for the finding was delay
in the administration of medications
caused by the processing time and cen-
tralized location required in the new
CPOE system.

The increased use of and dependence
upon computerized systems for medi-
cal care holds significant promise for
the delivery of higher quality of care.
Computerized decision support mecha-
nisms and drug dosage systems may
reduce the number of medical errors.
Care must be taken, though, to study
the intended as well as the unexpected
outcomes.

Conclusions

Although methods to improve provider
practice and quality of performance
continue to evolve, further research,
design and study are needed to deter-
mine the best interventions. Currently,
no single method produces consistent
results across situations. In general,
multiple methods appear to be more ef-
fective than any single measure alone.
Enlisting the involvement of practition-
ers in workshops, audit and feedback,
and computer-based interventions is
more successful. Fee-for-performance
is growing in practice and will con-
tinue to shape our collective futures.
The cost-effectiveness of interventions
should be measured. Finally, any at-
tempt at behavior change must be as-
sessed for the desired as well as the
unintended outcomes.
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