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QUALITY OF CARE CONTIN-
ues to dominate the health
policy agenda. Originally
engendered by the now

multiple reports of the Institute of Medi-
cine (IOM) on quality of care,1 in par-
ticular on patient safety,2 and given new
impetus by ongoing reports concern-
ing the variable effectiveness of care
provided by hospitals and physi-
cians,3,4 the quality movement has ex-
panding momentum. Perhaps most im-
portant, high-quality medical care has
become a significant objective for US
business, as motivated employers make
the point that value purchasing should
be as much a rule for medical care as it
is for other areas of industry.5

In the wake of the IOM’s advocacy,
traditional regulators of quality have
renewed their efforts, and they have
been joined by a series of new initia-
tives that are intended to hold hospi-
tals publicly accountable for quality.
For example, the Joint Commission
on Accreditation of Healthcare Orga-
nizations and the Centers for Medi-
care & Medicaid Services quality
improvement organizations have
retooled over the last 5 years, now
more explicitly expecting demonstra-

tion of effective and safe health care
and insisting that regulated entities
use data about outcomes to improve
the care provided. The Leapfrog
Group, an influential collaborative of
large employers who have prepared
specific criteria to ensure better qual-
ity of the care they purchase, and the
National Quality Forum, a private/
public coalition that aims to sanction
certain measures of quality, are both
examples of quality promotion that
did not exist 5 years ago.6 All regulat-
ing entities are insisting on improved
measurement and implementation of
mechanisms to improve quality.

Remarkably quiet in this quality
movement is the physician. Indeed,
many architects of the new initiatives
consider physicians to be impedi-
ments to systematic efforts to improve
quality. The IOM reports were in-
tended to go directly to the public, for
fear that an appeal to professionals
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The Institute of Medicine’s reports and discussions on quality of medical
care have focused on a systems-based approach to quality improvement. Our
objective is to summarize evidence and theory about the role of a physi-
cian’s current board certification status in quality improvement. The first body
of evidence includes the validity of board certification demonstrated by the
testing process, the relationship of examination scores with other measures
of physician competence, and the relationship between certification status
and clinical outcomes. The second body of evidence involves the adapta-
tion of error prevention theory to medical care. Patient safety is enhanced
when problem-solving uses readily accessed habits of behavior, the same
behavior necessary to achieve board certification. The third body of evi-
dence, obtained through a Gallup poll, demonstrates that certification and
maintenance of certification are highly valued by the public. The majority of
respondents thought it important for physicians to be reevaluated on their
qualifications every few years and that physicians should do more to dem-
onstrate ongoing competence than is currently required by the profession.
We conclude that a physician’s current certification status should be among
the evidence-based measures used in the quality movement.
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would fail to overcome physician in-
ertia on the question of quality im-
provement.7

Perhaps more to the point, the tra-
ditional physician approach to qual-
ity, eg, certification, has received mini-
mal notice within the new quality
movement. While physician certifica-
tion is reported by many health plans
and is a component of the National
Committee for Quality Assurance
Health Plan Employer Data and Infor-
mation Set (HEDIS) formula, mainte-
nance of certification is not routinely
considered or reported. Current certi-
fication status appears to be over-
looked or assumed in the catalogs of
measures compiled by the Leapfrog
Group, the National Quality Forum, the
Joint Commission on Accreditation of
Healthcare Organizations, or the
Agency for Healthcare Research and
Quality initiative on evidence-based
quality measures.

A possible part of the reason that cer-
tification status has been overlooked or
assumed is based on the accurate per-
ception that the majority of physi-
cians in the United States are certified.
In 2002, more than 85% of licensed
physicians held a valid certificate.8

However, this does not address the lack
of attention to renewing or maintain-
ing certification on the part of regula-
tors, health plans, and others.

We discuss the role of the indi-
vidual physician in the overall quality
framework and argue that the mini-
mal attention to the role of the indi-
vidual physician is a missed opportu-
nity and review data that suggest
patients agree with us. We also out-
line the prominent role that current and
evolving versions of physician certifi-
cation and maintenance of certifica-
tion can play in advancing quality and
accountability.

WHERE ARE THE PHYSICIANS?
There are 2 reasons that physicians, and
the quality of individual physician care,
have played a secondary role in the
quality movement. The first reason
arises from the original impetus for the
current quality movement, eg, the ini-

tial IOM report, To Err Is Human.2 The
subject of this report was in part the epi-
demic of medical errors and the inju-
ries such errors cause. A notable and
frequently repeated headline from To
Err Is Human reported that 44000 to
98000 persons die each year in US hos-
pitals as a result of preventable iatro-
genic injury. The press reaction was in-
tense and created momentum that still
sustains the movement.

The follow-up IOM reports deep-
ened discussions and understanding
about strategies for enhancing the
quality of patient care. A major contri-
bution was the classification of 6 cen-
tral components of quality: patient-
centeredness, safety, effectiveness,
efficiency, timeliness, and equity. Most
evidence-based measures of quality
relate to the categories of patient-
centeredness and effectiveness,6 but
safety enhancements remained the
critical motivation of much of the re-
newed interest in quality. For ex-
ample, the number of lives that could
be saved by reducing errors was the ini-
tial justification for 3 early Leapfrog
Group measures: computerized pro-
vider order entry, full-time intensiv-
ists in intensive care units, and con-
centration of procedures in high-
volume centers.5

To Err Is Human not only focused on
safety, but also called for continuous
quality improvement through change
in systems of medical care. Modern in-
dustrial quality improvement prin-
ciples eschew assigning individual
blame as a method for improving qual-
ity.9 This principle gained greater sig-
nificance in light of the IOM’s strate-
gic recognition that the key regulatory
approach to medical injury has tradi-
tionally been malpractice litigation.
Malpractice is founded on individual
blame and is routinely criticized as a
method of improving care or prevent-
ing injuries by physicians.10 To avoid
the conundrum of malpractice and
blame and because significant data from
outside the medical profession sup-
port the efficacy of a systems-based ap-
proach to quality improvement, the
IOM report focused on systems. An un-

intended result evolved—the nearly
solitary focus on systems overshad-
owed the important and complemen-
tary role of individual physician ac-
countability.

The second reason for the minimal
inclusion of physician competence in
the quality movement is the percep-
tion that limited reliable approaches ex-
ist to support measuring individual phy-
sician quality. For years, the great hope
for evidence-based quality measures, es-
pecially related to effectiveness, was that
clinical outcome measures could be
used to judge the quality of, and per-
haps to rank, individual physicians. Un-
der this approach, the quality of care
provided by physicians would be judged
by how effectively their patients’ dis-
eases were managed (eg, the rate of gly-
cosylated hemoglobin levels at goal for
diabetes or rate of cholesterol levels at
goal for coronary disease).

Methodologists have long had con-
cerns about technical obstacles (eg,
sample size limitations) that exist when
evaluating the performance of indi-
vidual physicians in their clinical prac-
tices.11,12 There is general agreement
that, although a worthwhile goal, reli-
able and valid clinical performance as-
sessment of individual physicians will
require considerable research and de-
velopment.

In the interim, to overcome the tech-
nical problems associated with small
numbers, the quality regulators adopted
approaches that aggregate physicians or
providers at the group, health plan, or
hospital levels. In addition, improve-
ment experts have focused on evalua-
tions of structural elements in systems
that are related to improved outcomes,
such as report cards indicating whether
ahospitalhasacomputerizedorderentry
system and processes of care. These ini-
tiatives are welcome and hold promise
for improved care, but the unfortunate
corollary is that the traditional measure
of individual physician quality, certifi-
cation status, has been taken for granted
in the quality movement. This is espe-
ciallyunfortunategivennewpoliciespro-
mulgated by the American Board of
Medical Specialties (ABMS) and indi-
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vidual certifying boards to expand the
requirements for maintaining certifica-
tion and put a time limit on certificates.

EVOLUTION OF CERTIFICATION
AND MAINTENANCE
OF CERTIFICATION
The evolving requirements for certifi-
cation and maintenance of certifica-
tion are spurred by many leaders in the
profession agreeing that physicians
must do more to demonstrate to the
public that they are skilled and knowl-
edgeable. This momentum predates the
IOM quality reports but is now given
further impetus by the general activ-
ism surrounding quality.

Historically, board certification has
depended on performance on a proc-
tored examination of knowledge. Grow-
ing from a perceived need to demon-
strate quality and differentiate among
specialties, the first specialty board,
ophthalmology, was founded in 1917.
Other specialties followed, and in 1933
they organized as a federation called the
Advisory Board of Medical Specialists
(renamed the American Board of Medi-
cal Specialties [or ABMS] in 1970).13

Today the ABMS consists of 24 boards.
To achieve initial certification, each
board requires between 3 and 6 years
of training in an accredited training pro-
gram and a passing score on a rigor-
ous cognitive examination. In addi-
tion, to assess clinical competence,
some boards require satisfactory pro-
gram director evaluations on 6 compe-
tencies (patient care, medical knowl-
edge, practice-based learning and
improvement, interpersonal and com-
munications skills, professionalism, and
systems-based practice), while others
require oral examinations, audits of
medical records, review of case logs, or
observed performance on real or stan-
dardized patients.14

The changing scope of medical in-
formation, the increased concern of the
public for the need to recredential phy-
sicians, and some evidence that knowl-
edge and skills of practicing physi-
cians decay over time motivated
specialty boards to develop recertifica-
tion programs and to limit the dura-

tion of certificates.15,16 Realizing that sat-
isfactory performance on a single
examination does not guarantee that
physicians remain competent through
their careers, the ABMS has taken on
the challenge to insist that all member
boards’ maintenance of certification
programs include the 6 certification
competencies, organized into a 4-part
framework, now referred to as “main-
tenance of certification.”8 The ABMS
maintenance of certification initiative
calls for evidence of the following: (1)
professional standing, (2) lifelong learn-
ing and periodic self-assessment, (3)
cognitive expertise as demonstrated by
a secure examination, and (4) perfor-
mance in practice. Each ABMS mem-
ber board has agreed to design meth-
ods to meet these requirements by
instituting maintenance of certifica-
tion programs that will be continuous
in nature and include periodic cogni-
tive examinations, as well as compo-
nents focused on clinical practice as-
sessment and quality improvement.
Although each board can design its own
methods for compliance with this man-
date, an ABMS Oversight and Monitor-
ing Committee has been established to
ensure adherence to the principles.17

Most boards believe that there is
more to be done before the ambitious
agenda set forth by the ABMS has been
met. Nonetheless, all 24 boards have ac-
cepted the challenge, indicating the
medical profession’s commitment to the
highest quality care, and specifically to
the principle that the certified physi-
cian is continuously striving to better
serve patients. Given this expanding
commitment, it is ironic that the no-
tion of individual physician quality has
been overlooked. Review of the evi-
dence and theory surrounding creden-
tialing and quality suggests that the am-
bitious agenda of the ABMS should be
embraced by the quality movement.

BOARD CERTIFICATION AS A
MEASURE OF INDIVIDUAL
PHYSICIAN QUALITY
Over the last 30 years, the ABMS boards
and other colleagues have evaluated the
effectiveness of certification focusing

primarily, until recently, on initial cer-
tification. The published evidence on
the value of certification and mainte-
nance of certification takes 3 forms: the
internal validity of the testing process
itself, the correlation of examination
scores with other measures of physi-
cian quality, and the correlation of cer-
tification status with practice out-
comes. We review each of these and
suggest how the evidence of the value
of certification is complemented by
theories of error prevention.

The first body of evidence concerns
the validity of the testing process. Typi-
cally, cognitive examinations are com-
posed of questions developed by ex-
perts in the discipline and selected to
fulfill a blueprint for the overall exami-
nation based on importance and fre-
quency with which problems are faced
in practice. Most examinations use pre-
testing to assure their accuracy and, in
some instances, certified practitioners
who are not associated with the board
rate the relevance of each question to
clinical practice.18 All ABMS boards set
standards for passing the secure exami-
nations using widely accepted, cred-
ible standard-setting methods.19,20 Con-
tinuous monitoring of the standards set
by the expert question-developers show
them to be credible, valid, and repro-
ducible over time, and different sets
of experts arrive at comparable judg-
ments.21-23

The second body of evidence for the
effectiveness of physician certification as
a measure of quality concerns the rela-
tionship of examination scores with
other measures of physician compe-
tence. A valid measure must be able to
demonstrate relationships with other cri-
terion measures to be believable; groups
that should do well on the examina-
tion in fact do so. Certification exami-
nation results are correlated with the
type of medical school training (as a
group, US medical school graduates per-
form better than foreign medical school
graduates)24; the amount of formal train-
ing (those with more training perform
better on subspecialty examinations than
those with less training)25; and super-
visor assessment of clinical skills (phy-
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sicians rated independently by their
training program directors as excellent
trainees perform better on the certifica-
tion examinations than those less highly
rated).26,27

Physicians specializing in an area (eg,
geriatrics or critical care medicine) per-
form better on those portions of a re-
certifying examination compared with
those who do not have such inter-
ests.16 Also, a positive relationship ex-
ists between recertification examina-
tion performance and patient volume
as well as complexity of patient prob-
lems reportedly seen in practice.28

Performance on an open-book, take-
home self-assessment examination used
in the American Board of Internal Medi-
cine (ABIM) maintenance of certifica-
tion program shows that the scores are
as reproducible as a 60-item licensing
or certifying examination and having
small but significant positive correla-
tions with length of training, initial cer-
tification examination scores, and the
composition of the clinical practice.29

Likewise, the patient and peer self-
assessment measure is as reproduc-
ible as other survey measures of its kind
and has small but significant positive
correlations with the internal medi-
cine program director ratings of over-
all clinical performance and commu-
nication skills rendered nearly 10 years
previously.30

The third body of evidence regard-
ing certification as a measure of phy-
sician quality attests to the relation-
ship between certification status and
various clinical outcomes; conclu-
sions in this area are mixed. In a sys-
tematic review of the literature on stud-
ies published between 1966 and 1999,31

only 5% of the studies used research
methods that were appropriate for as-
sessing the research question and,
among these, more than half support
a positive relationship between board
certification status and clinical out-
comes.31 Of the studies that did not
demonstrate a positive association, the
majority showed no association be-
tween certification and clinical out-
come measures. Examples from this re-
view include the work by Ramsey and

colleagues,32 which found provision of
preventive care services and a few out-
comes (eg, lower mean glycosylated he-
moglobin levels for diabetic patients)
favoring board-certified physicians. In
addition, board-certified surgeons had
lower peptic ulcer surgical mortality
rates, but rates did not differ from non-
certified surgeons for stomach cancer
surgery or abdominal aneurysm.33 In a
study of physicians disciplined by the
state of California, Morrison and Wick-
ersham34 found that disciplinary ac-
tion was negatively associated with spe-
cialty board certification.

Literature published after 1999 also
shows mixed findings. In a series of stud-
ies in Pennsylvania, certified cardiolo-
gists were shown to have lower in-
hospital mortality rates independent of
volume of patients.35-37 A retrospective
study of patients in northern Illinois re-
vealed that board certification in sur-
gery was associated with reduced
mortality for colon resection, but sub-
specialty certification in colorectal sur-
gery was not related to outcomes.38 Sil-
ber39 studied patients who underwent
surgical procedures in Pennsylvania and
found that the lack of board certifica-
tion was related to higher mortality rates;
however, type of hospital was not con-
trolled in the study. A study of family
physicians in Quebec showed a posi-
tive relationship, sustained over 4 to 7
years out in practice, between certifica-
tion examination scores and mammog-
raphy screening, consultation rate, but
not continuity of care.40 A recent study
of physicians disciplined by the Medi-
cal Board of California showed that lack
of board certification was related to a
greater risk of disciplinary action (prac-
tice suspension, public reprimand, pro-
bation, and license revocation).41

Although the evidence on clinical
outcomes is mixed, it is nonetheless
promising that better outcomes are as-
sociated with physician certification and
maintenance of certification in many
studies. Obviously, more research is
needed to focus on the maintenance of
certification process and to assess its
value to the public and the profession
as a measure in the quality movement.

CERTIFICATION AND
GREATER PATIENT SAFETY?
The theory of error prevention sug-
gests that certification may be more im-
portant for the safety domain of qual-
ity than the currently available empirical
evidence suggests. The quality move-
ment, especially the part focused on pa-
tient safety, has relied as much on cog-
nitive psychology concepts, guided as
much by theory and common sense, as
by evidence of outcomes.42

The safety domain of the quality
movement owes a great deal to the im-
portation by Leape et al43 of basic er-
ror prevention theory into medical care
proposed by Reason. Reason’s most
accessible work differentiates rule-
based behavior (prone to lapses and
slips) from knowledge-based behav-
ior (prone to mistakes).44 These in-
sights are built on years of cognitive
psychological research, which empha-
size similar dichotomies, including the
skill-, rule-, and knowledge-based lev-
els of cognition of Rasmussen and
Jensen45; the symptomatic and topo-
graphic rules of Rouse46; and Reason’s
own sophisticated differentiation be-
tween attentional and schematic modes
of processing decisions.44 While not all
of the cognitive psychology literature
supports this paradigm, the interpre-
tation of Reason’s theory by Leape et al
has proven to be very intuitive to phy-
sicians and policy makers.

In each of these areas of psychologi-
cal investigation, theorists recognize a
complex interaction between problem-
solving that relies on readily accessed
habits of behavior and problem-
solving that involves slower interroga-
tion and processing of a knowledge
base. Error prevention depends on rec-
ognizing that different behaviors are
necessary to prevent mistakes or over-
sights arising from these respective
types of problem-solving.

Certification and maintenance of cer-
tification evaluate a physician’s evi-
dence of possessing the requisite hab-
its of practice (practice performance
assessment) and robust knowledge base
(cognitive examination) needed to pre-
vent both types of errors. A physician
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who performs well on a certification ex-
amination and who maintains certifica-
tion by routine review of the medical lit-
erature presumably has demonstrated
ability to access a base of clinical knowl-
edge and uses this same skill and knowl-
edge when faced with a patient prob-
lem. Common sense suggests that the
physician with a broad and readily ma-
nipulated knowledge base will be more
likely to arrive at the correct answer to
a clinical question, although no empiri-
cal studies are available on this point.

The ABMS member boards’ mea-
sures of performance in practice (part
4 of the ABMS maintenance of certifi-
cation framework) are intended to dem-
onstrate and improve the extent to
which a physician practices within es-
tablished national guidelines. For ex-
ample, a person’s habits of behavior can
be judged by overall compliance with
widely accepted guidelines: failure to
prescribe �-blockers or aspirin after a
patient suffers myocardial infarction
may reflect poor habits of care, not a
knowledge deficit. These deficits in ex-
ecuting known guidelines for care can
be ameliorated by incorporating re-
minders in medical records. The ABIM,
for example, provides practice improve-
ment modules for use in the mainte-
nance of certification program that
stimulate awareness of intended prac-
tice and provides suggestions for im-
provement in office settings. In addi-
tion, peers and patients will likely have
well-grounded observations about a
physician’s habits in practice. Physi-
cians report that feedback received from
peer and patient assessments is help-
ful.30 Thus, the criteria on which cer-
tification or maintenance of certifica-
tion are based will, at least in time,
increase the likelihood that certified
physicians provide recommended care,
leading to improved quality.

CERTIFICATION IN
THE PUBLIC’S EYE
Patients generally agree with these theo-
retical and common sense insights into
certification. Research suggests that pa-
tients pay very little attention to the scor-
ecards and measures that predominate

in the quality movement, often be-
cause of what and how information is
presented.47 The key question that pa-
tients ask with regard to quality is, “How
do I find a good physician?”48 The an-
swer often involves certification status.

To test our hypothesis that mea-
sures of physician quality used in cer-
tification and maintenance of certifica-
tion matter to patients, the ABIM
commissioned the Gallup organization
to poll the general public about their
views on physician certification and
maintenance of certification. Among the
major findings, the survey revealed that
certification and maintenance of certi-
fication are highly valued by the pub-
lic, patients expect and would prefer that
physicians demonstrate skills that are
just beginning to be addressed by the
ABMS requirements in their mainte-
nance of certification programs, and that
physicians should be evaluated more fre-
quently than is currently required by any
board (all require certificate renewal be-
tween 6 and 10 years). Perhaps most sig-
nificant, respondents indicated that they
would be likely to change their own be-
havior to ensure that they are treated by
a certified physician. Most claimed they
would change physicians if their cur-
rent physician or specialist failed to
maintain certification, and when given
the choice between a board-certified
physician or a noncertified physician rec-
ommended by a trusted friend or fam-
ily member, the majority reported that
they would choose the former (unpub-
lished data, July 2003).

Based on evidence that consumers
make limited use of quality mea-
sures,48 it was not surprising to find that
only a minority of respondents ever di-
rectly researched or inquired about a
physician’s credentials. Nonetheless,
they intuitively and highly favor what
the credential of certification repre-
sents and have strong and consistent
views about the extent to which phy-
sicians should demonstrate ongoing
competence. Is the public’s confi-
dence in certification misplaced? We
believe it is not, and that several de-
cades of empirical evidence, as well as
modern theories of safety improve-

ment and recent changes in require-
ments by specialty boards, support cer-
tification as a measure of quality.

CONCLUSION
The ABMS continues to work on be-
half of its ambitious agenda to im-
prove physician quality through its
maintenance of certification program.
Reasonable empirical evidence sug-
gests that certification and mainte-
nance of certification programs will im-
prove quality, and more research is
under way. That evidence is sup-
ported by the theory of error preven-
tion and even by common sense as-
sumptions about medical practice. Our
polling data suggest the public is con-
vinced that there is a connection, no
doubt swayed by common sense.

Maintenance of certification is essen-
tially self-regulation by the profession.
It is not intended to replace or sup-
plant those efforts to improve quality
that are generated outside the profes-
sion. There is every reason to believe that
regulation by the profession and other
organizations can be synergistic.

Therefore, the answer to the ques-
tion, “where are the physicians?” should
be that they are engaged in efforts to en-
sure professional quality using meth-
ods that comport with much of the rest
of the quality movement and in con-
junction with other organizations that
are actively pursuing quality improve-
ment. Indeed, our professional com-
mitment to patients and each other de-
mands nothing less.
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