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BACKGROUND: Patients and purchasers prefer board-certified physi-
cians, but whether these physicians provide better quality of care and
outcomes for hospitalized patients is unclear.

OBJECTIVE: We evaluated whether care by board-certified physicians
after acute myocardial infarction (AMI) was associated with higher
use of clinical guideline recommended therapies and lower 30-day
mortality.

SUBJECTS AND METHODS: We examined 101,251 Medicare patients
hospitalized for AMI in the United States and compared use of aspirin,
B-blockers, and 30-day mortality according to the attending physicians’
board certification in family practice, internal medicine, or cardiology.

RESULTS: Board-certified family practitioners had slightly higher use
of aspirin (admission: 51.1% vs 46.0%; discharge: 72.2% vs 63.9%) and
B-blockers (admission: 44.1% vs 37.1%; discharge: 46.2% vs 38.7%)
than nonboard-certified family practitioners. There was a similar pat-
tern in board-certified Internists for aspirin (admission: 53.7% vs
49.6%; discharge: 78.2% vs 68.8%) and B-blockers (admission: 48.9%
vs 44.1%; discharge: 51.2% vs 47.1). Board-certified cardiologists had
higher use of aspirin compared with cardiologists certified in internal
medicine only or without any board certification (admission: 61.3% vs
53.1% vs 52.1%; discharge: 82.2% vs 71.8% vs 71.5%) and B-blockers
(admission: 52.9% vs 49.6% vs 41.5%; discharge: 54.7% vs 50.6% vs
42.5%). In multivariate regression analyses, board certification was not
associated with differences in 30-day mortality.

CONCLUSIONS: Treatment by a board-certified physician was associ-
ated with modestly higher quality of care for AMI, but not differences in
mortality. Regardless of board certification, all physicians had oppor-
tunities to improve quality of care for AMI.
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I n the United States, board certification is a voluntary proc-
ess whereby private medical organizations (“Boards”) eval-
uate and certify physicians in a particular specialty or
subspecialty.! Although board certification is not a legal re-
quirement to practice medicine, it has important consequenc-
es for physicians.! Hospitals and managed care organizations
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consider board certification as one of the most important fac-
tors when hiring physicians.?>™® Patients also appear to prefer
board-certified physicians.®

Underlying this preference is an implicit assumption that
board-certified physicians practice higher quality medicine
than nonboard-certified physicians. The American Board of
Internal Medicine, the certifying body for internal medicine
and its subspecialties, has stated that board certification “im-
prove(s) the quality of medical care by ensuring that the cer-
tified Internists and sub-specialists possess the knowledge,
skills and attitudes essential to the provision of excellent
care”” and the “certification process ... produce(s) a reliable
indicator of physician quality.”® Given that 30% of all physi-
cians and 27% of Internists in the United States were not
board-certified in 2002,° differences in quality of care between
board-certified and nonboard-certified physicians may poten-
tially affect substantial numbers of patients.

Whether care by board-certified physicians leads to better
outcomes is unclear, with some studies showing a benefit and
others showing no relationship.%'° Furthermore, a systematic
review of articles examining board certification and outcomes
found only 5% of studies used appropriate research meth-
ods.!° Few studies have evaluated the relationship between
board certification and quality of care, particularly with re-
spect to clinical guideline adherence, and those that did have
primarily examined outpatient measures'!!? and not acute
illnesses necessitating hospitalization.

Accordingly, we sought to examine the relationship be-
tween board certification, quality of care and outcomes using
data from the Cooperative Cardiovascular Project (ccp),® a
national cohort of elderly patients hospitalized with acute myo-
cardial infarction (AMI). Acute myocardial infarction is a con-
dition well suited for assessing quality of care because of its
prevalence, potential for serious adverse outcomes, and avail-
ability of evidence-based clinical practice guidelines with
which to evaluate quality objectively.'*

METHODS
Study Sample

The CCP was a Centers for Medicare & Medicaid Services
(CMS) initiative that identified Medicare beneficiaries hospi-
talized between January 1994 and February 1996 with a prin-
cipal discharge diagnosis of AMIL'® Medical records
(n=234,769) were abstracted at central data centers for
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patient demographics, clinical history, presenting symptoms,
and treatments.

We identified patients aged >65 years with a clinically
confirmed AMI as described previously.'® We excluded pa-
tients transferred from another acute care hospital, with a ter-
minal illness or metastatic cancer, subsequent AMI
admissions, hospitalizations outside of the 50 United States,
and observations that could not be linked with American Hos-
pital Association (AHA) or physician characteristics data. We
limited the cohort to patients cared for by allopathic physi-
cians who identified themselves as or were board-certified in
cardiology, internal medicine, or family practice. There were
101,251 patients remaining for final analysis.

Physician Characteristics

Physician characteristics were obtained from the American
Medical Association (AMA) Physician Masterfile, which in-
cludes board certification reported to the American Board of
Medical Specialties'® and contains reliable information on
board certification status with ~ 94% accuracy.'®

The board certification status of the attending physician,
the clinician primarily responsible for care during the hospi-
talization,'” was obtained by linking the physician’s Unique
Physician Identification Number (UPIN) to the AMA Masterfile.
Self-identified Internists and family practitioners were classi-
fied as board-certified or nonboard-certified. Self-identified
cardiologists were classified as board-certified in cardiology,
board-certified in internal medicine only, or not board-certified
in either. Other physician characteristics included type of em-
ployment (solo, partnership, etc.), gender, country of medical
school, and year of medical school graduation. We estimated
the annual number of AMI Medicare admissions for each phy-
sician using Medicare Part A data from 1994 to 1996.

Hospital Characteristics

Hospital characteristics were obtained from the 1994 AHA
survey of hospitals'® and included the following: on-site facil-
ities for invasive cardiac procedures, bed size, rural location,
ownership type (public, not-for-profit, for-profit), teaching sta-
tus (affiliation with medical school or resident training pro-
gram), and U.S. census division. The annual volume of
Medicare AMI admissions was estimated from Medicare Part
A data from 1994 to 1995 for each hospital.

Quality-of-Care Measures

We determined quality of care for AMI using 4 indicators de-
veloped by CMS that assess use of therapies recommended by
clinical practice guidelines'*—aspirin at admission, aspirin
prescribed at discharge, B-blockers at admission, B-blockers
prescribed at discharge—in patients without chart-document-
ed contraindications in whom treatment was indicated.!® We
defined aspirin or B-blockers at admission as chart-document-
ed administration on the first or second hospital day.

Mortality

We evaluated 30-day mortality after admission for AMI, a time
period during which aspirin and p-blockers have been shown
to be effective in clinical trials. Secondary analyses were con-
ducted for 1-year mortality, as this time duration would be

more strongly affected by potential confounders such as pa-
tient comorbidities and less affected by in-hospital and dis-
charge treatments. We obtained patients’ vital status from the
Medicare Enrollment Database and the Social Security Admin-
istration’s Master Beneficiary Record File.?°

Statistical Analysis

We compared patient characteristics, quality of care, and out-
comes according to physician board certification status using
Pearson’s 32 tests for categorical variables and analysis of var-
iance for continuous variables. Multivariable logistic regres-
sion models were used to assess whether board certification
was independently associated with therapies and mortality,
controlling for patient, hospital, and physician characteristics.
Because clustering of observations about particular providers
may lead to biased estimates of standard errors, we employed
hierarchical multilevel models using both patient and hospital
levels in our analyses.?! As clustering of observations was more
prominent around hospitals rather than individual physicians,
the analyses adjusted for clustering around the former.

Multivariable analyses adjusted for mortality risk factors
from the GUSTO-I study,?* noncardiac comorbidities, and
functional limitations as in a prior study,?® and hospital and
physician characteristics as described above. Dummy varia-
bles were included in the multivariate analyses for variables
with more than 5% missing observations. We converted odds
ratios into risk ratios, as the latter are more representative of
relative risks when outcomes are common.?*

We conducted statistical analyses using SAS 8.0 (SAS
Institute Inc., Cary, NC) and MLwiN 1.10 (Institute of Higher
Education, London, UK). The study was approved by the Yale
University School of Medicine Human Investigation Committee.

RESULTS
Patient Characteristics

Among 101,251 elderly Medicare patients admitted to 4,361
hospitals for AMI, the mean patient age was 76.5 years, and
51.3% were female and 5.8% were black. Absolute differences
between patients treated by board-certified and nonboard-cer-
tified physicians were generally small (Table 1). Board-certified
physicians were more likely to treat patients who were white
and of higher socioeconomic status. Patients treated by board-
certified cardiologists were less likely to have diabetes melli-
tus, prior stroke, or renal dysfunction compared with patients
treated by non-certified cardiologists. Board-certified cardiol-
ogists were the most likely to treat patients with ST-segment
elevation AMI in teaching hospitals and hospitals with facili-
ties for cardiac procedures.

Physician Characteristics

Among the 36,668 physicians in our study, 29,346 (80.0%)
were board-certified in any field with 28,125 physicians
(76.7%) were board-certified in their self-designated specialty
(Table 2). The sample consisted of 11,157 family practitioners
with 9,788 board-certified (87.7%), 14,484 Internists with
9,692 board-certified (66.9%), and 11,027 cardiologists with
8,645 (78.4%) board-certified in cardiology and 1,221 (11.1%)
board-certified in internal medicine alone. For all 3 specialties,
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Table 1. Patient Characteristics According to Physician Specialty and Board Certification Status

Family Practice

Internal Medicine

Cardiology

Noncertified Cerlified Noncerlified Certified Noncertified Certified Internist Certified Cardiologist

N 2,695 18,695 11,384 23,194 3,828 4,162 37,293
Demographics
Age, y (SD) 77.7 (7.7) 77.5(7.7) 77.5 (7.6) 77.3 (7.5) 76.2 (7.3) 76.2 (7.3) 75.3 (6.9)*
Women (%) 46.8 47.5 47.7 48.1 54.4 53.8 56.0
Black race (%) 7.4 5.2* 7.6 5.8* 6.4 5.4 5.4
Other race (%) 3.3 2.0* 3.6 2.5% 5.0 2.9 3.2*
Socioeconomic status
Median household income ($) 26,172 27,299* 29,970 30,206 30,427 31,199 32,408*
High school/college graduate (%) 46.2 47.3* 48.4 49.2* 49.1 49.5 50.6*
History/admission
Killip class’ (%)
I 50.1 50.3 47.5 48.3 51.6 52.5 54.8*
II 12.1 11.9 11.7 12.2 12.0 12.1 11.9
III or IV 37.8 37.8 40.8 39.5 36.4 35.4 33.2
MI location
Anterior (%) 46.8 45.4 47.0 45.5 46.8 47.8 46.5
Inferior (%) 44.2 42.8 43.9 44.3 48.3 48.3 50.8%
Other (%) 26.9 29.3 28.3 28.6 25.1 24.1 22.7*
Clinical history and admission
laboratory values
Past MI (%) 26.4 27.1 27.8 29.0 33.1 33.1 32.0
Smoker (%) 14.9 14.4 13.6 13.4 14.7 13.6 15.4
Diabetes mellitus (%) 31.5 31.4 33.4 31.9 30.2 28.4 27.6*
Hypertension (%) 61.0 60.3 64.0 63.9 61.8 61.1 59.9
Stroke (%) 16.0 15.6 15.9 15.5 13.3 13.4 11.6*
CABG (%) 9.5 9.0 10.4 11.2 17.4 15.8 17.2
ST elevation MI (%) 26.3 26.9 27.1 27.3 29.5 30.4 34.4*
Albumin <3g/dL (%) 31.6 30.9 30.7 31.1 29.5 28.7 30.0
Hematocrit <30% 8.2 7.4 6.9 7.1 5.7 5.9 5.4
BUN >40mg/dL or 12.4 12.9 14.3 13.1* 11.5 10.7 9.3*
Creatinine >2.0mg/dL (%)
Hospital characteristics
Cardiac catheterization available (%) 41.3 44.4* 55.2 56.4 67.4 66.2 77.4*
Angioplasty available (%) 23.6 25.3 33.6 36.7* 46.3 42.8 55.4%*
Bypass surgery available (%) 19.4 21.4 27.9 31.8* 42.6 36.0 50.8*
Teaching (%) 16.3 22.4* 30.9 30.8 35.1 32.9 41.5*
COTH, major teaching (%) 3.1 3.4 10.1 10.6 13.7 9.9 14.6*
Public (%) 23.4 21.1 11.7 12.7 9.9 10.3 9.7
Private for profit (%) 14.3 9.0* 11.0 9.5* 12.6 12.1 10.0*
Private nonprofit (%) 62.3 69.9* 77.3 77.7 77.6 77.6 80.3*
Without contraindications for
guideline-recommended therapies
During hospitalization
Aspirin (%) 56.3 54.0 53.4 53.2 53.5 54.3 54.2
B-blockers (%) 34.3 35.2 32.0 33.9% 36.9 37.8 41.4%
At discharge
Aspirin (%) 31.3 31.7 32.3 32.4 33.9 33.4 34.1
B-blockers (%) 21.4 22.1 21.7 23.2* 27.6 25.7 30.8™
Region
Northeast (%) 13.5 17.0 30.4 24.3 25.5 28.2 23.7
Midwest (%) 30.0 30.8 23.5 23.3 21.3 19.0 19.3
South (%) 47.4 41.8 35.5 37.0 36.7 39.7 36.9
West (%) 9.2 10.4 10.6 15.5 16.5 13.1 20.0

*P<0.001 for comparison of board-certified versus non-board-certified physicians within physician speciality.

Killip class measures severity of heart failure with MI.

BUN, blood urea nitrogen; CABG, coronary artery bypass graft surgery; COTH, Council of Teaching Hospitals; MI, myocardial infarction.

nonboard-certified physicians were more likely to be in solo
practice, to have graduated from medical schools outside of
the United States or Canada, or to be in practice longer com-
pared with board-certified physicians.

Quality Measures

Board-certified physicians had significantly higher use of
quality indicator therapies than nonboard-certified physicians

in each of the specialties we evaluated (Table 3). Patients treat-
ed by board-certified family practitioners had higher use of
aspirin at admission (51.1% vs 46.0%, P<.001), aspirin at
discharge (72.2% vs 63.9%, P<.001), B-blockers at admission
(44.1% vs 37.1%; P<.001), and B-blockers at discharge (46.2%
vs 38.7%, P=.001) compared with patients treated by non-
board-certified family practitioners.

Patients treated by board-certified Internists had higher
use of aspirin at admission (53.7% vs 49.6%, P<.001) and at
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Table 2. Physician Characteristics According to Specialty and Board Certification Status

Family Practice Internal Medicine Cardiology
Noncertified Cerlified Noncertified Cerlified Noncerified Certified Certified
Internist  Cardiologist

Total 1,369 9,788 4,792 9,692 1,161 1,221 8,645
Male (%) 93.9 88.7* 88.7 86.6* 96 95.7 96.2
Medical school location

U.S./Canada 69.7 89.5* 56.3 81.9* 51 68.3 75.9*

OECD member, major industrialized country (%) 5.0 1.6* 7.5 2.1% 8.8 5.9 2.8*

Other (%) 25.3 8.9* 36.3 16.0* 40.2 25.8 21.4*
Employment type

Solo (%) 54.4 27.9% 43.9 28.3* 50.2 45.5 18.8*

Partnership (%) 9.8 10.8 8.0 8.5 8.8 7.6 7.7

Group (%) 22.4 41.0* 24.4 39.9* 25.7 32.6 46.6*

Medical school (%) 0.5 1.4 0.7 0.9 3.1 1.4 4.0*

Other/missing (%) 12.9 19.0* 23.1 22.4 12.2 12.9 22.9%
Year in which MD degree was obtained

Before 1965 (%) 40.3 9.7* 21.5 8.4* 49.8 46.5 9.7*

1965 to 1974 (%) 31.3 18.4* 26.6 19.9* 33.3 28.7 31.7*

1975 to 1984 (%) 24.5 49.5% 39.8 48.2* 15.8 20.4 48.3*

1985 or later (%) 4.0 22.4* 12.2 23.6* 1.2 4.3 10.3*
Estimated mean annual 3.9 3.7 4.6 4.7 7.5 7.6 12.3*

Medicare AMI volume

*P<0.001 for comparison of board-certified versus nonboard-certified physicians within physician speciality.
AMI, acute myocardial infarction; OECD, Organization for Economic Cooperation and Development.

discharge (78.2% vs 68.8%, P<.001), and higher use of f-
blockers at admission (48.9% vs 44.1%; P<.001) and at dis-
charge (51.2% vs 47.1%, P=.001) compared with patients
treated by nonboard-certified Internists.

Cardiologists with board certification in cardiology had
higher quality indicators than cardiologists with no board cer-
tification (aspirin at admission: 61.3% vs 52.1%, P<.001; as-
pirin at discharge: 82.2% vs 71.5%, P<.001; B-blockers at
admission: 52.9% vs 41.5%, P<.001; B-blockers at discharge:
54.7% vs 42.5%, P<.001).

Cardiologists with board certification in cardiology
had higher quality indicators than cardiologists with board
certification in internal medicine only (aspirin at admis-
sion: 61.3% vs 53.1%, P<.001; aspirin at discharge:
82.2% vs 71.8%, P<.001; B-blockers at admission: 52.9% vs
49.6%, P=.01; B-blockers at discharge: 54.7% vs 50.6%,
P=.01).

Cardiologists with board certification in internal medicine
only had higher quality indicators than cardiologists with no
board certification for use of B-blockers (at admission: 49.6%
vs 41.5%, P<.001; at discharge: 50.6% vs 42.5%, P<.001),
but had comparable use of aspirin (at admission: 53.1% vs
52.1%, P=.48; at discharge: 71.8% vs 71.5%, P=.87).

In multivariable analyses adjusting for patient, hospital,
and physician characteristics, patients treated by board-cer-
tified family practitioners did not have significantly higher use
of aspirin (risk ratio [RR] =1.06, confidence intervel [CI] 0.99 to
1.12) and B-blockers (RR=1.00, CI 0.92 to 1.08) at admission,
or use of aspirin (RR=1.05, CI 0.99 to 1.10) and B-blockers
(RR=1.05, CI 0.93 to 1.17) at discharge compared with non-
board-certified family practitioners (Table 3).

Patients treated by board-certified Internists continued to
be more likely to receive aspirin at admission (RR=1.04, CI
1.01 to 1.07), aspirin at discharge (RR=1.08, 1.06 to 1.11),
and B-blockers at admission (RR=1.06, CI 1.02 to 1.10) after
adjustment, but had a likelihood of receiving fB-blockers at
discharge not significantly different from that of patients treat-

ed by nonboard-certified Internists (RR=1.04, CI 0.98 to
1.09).

Among cardiologists, board certification in cardiology was
associated with higher adjusted likelihood of aspirin at admis-
sion (RR=1.10, CI 1.05 to 1.15), aspirin at discharge
(RR=1.07, CI 1.03 to 1.10), B-blockers at admission
(RR=1.20, CI 1.13 to 1.26), and pB-blockers at discharge
(RR=1.20, CI 1.12 to 1.29) compared with those who were
not board-certified. Patients treated by cardiologists with
board certification in internal medicine only had a higher ad-
justed likelihood of receiving B-blockers at admission
(RR=1.13, CI 1.05 to 1.21) and at discharge (RR=1.14, CI
1.03 to 1.25), but not for aspirin at admission (RR=1.00, CI
0.94 to 1.06) and discharge (RR=0.98, CI 0.93 to 1.03) com-
pared with patients treated by cardiologists without any board
certification.

Mortality

Patients treated by board-certified family practitioners had
lower 30-day mortality (19.9% vs 21.8%, P=.02) compared
with those treated by non-board-certified family practitioners
(Table 4). Patients treated by board-certified Internists and
nonboard-certified Internists had similar 30-day mortality
rates (19.4% vs 19.8%, P=.46). Patients treated by board-cer-
tified cardiologists had better outcomes than patients treated
by cardiologists with no board certification at 30 days (16.2%
vs 17.9%, P=.001). Patients treated by board-certified cardi-
ologists also had better outcomes at 30 days than patients
treated by cardiologists with board certification in internal
medicine only (16.2% vs 18.6%, P<.001). Patients treated by
cardiologists with internal medicine board certification only
had similar outcomes at 30 days compared with those treated
by cardiologists with no board certification (18.6% vs 17.9%,
P=.42). Receiving treatment from board-certified physicians
regardless of specialty was significantly associated with lower
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1-year mortality compared with receiving treatment from phy-
sicians without board certification (P<.05).

In multivariate analyses adjusting for patient, physician,
and hospital characteristics, board certification was not sig-
nificantly associated with differences in 30-day mortality
among patients treated by family practitioners (RR 0.95, 95%
CI 0.87 to 1.04), Internists (RR 1.02, 95% CI 0.97 to 1.07), and
cardiologists (certified in cardiology RR 1.03, 95% CI 0.95 to
1.12; certified in internal medicine only RR 1.07, 95% CI 0.97
to 1.19) compared with those treated by nonboard-certified
physicians; there were no statistically significant differences in
mortality up to 1 year (Table 4).

DISCUSSION

In a nationwide cohort of elderly patients with AMI, our study
found that physicians who were board-certified in family prac-
tice, internal medicine, or cardiology were modestly more likely
than nonboard-certified physicians to prescribe aspirin and
B-blockers. The higher use of aspirin or B-blockers persisted
in multivariate analysis for board-certified Internists and car-
diologists. These findings suggest that board-certified physi-
cians provided slightly higher quality of care as assessed by
these guideline-recommended treatments for AMI.

The reasons for why board-certified physicians treated a
higher proportion of patients with guideline-recommended
therapies are unknown but likely multi-factorial. Cabana et
al.?® have identified several mechanisms thought to affect phy-
sician adherence to clinical guidelines: knowledge, attitudes,
and external barriers. For example board-certified physicians
may be more aware of or more familiar with practice guideline
recommendations as, on average, they complete more hours of
continuing medical education and report more time reading
journals.?® With respect to attitudes, it is possible that board-
certified physicians may agree with clinical guidelines more
often than nonboard-certified physicians, leading to higher
treatment adherence. Whether differences in attitudes exist
is unclear, but some studies correlate board certification ex-
amination scores with higher subjective ratings of clinical
practices during and after residency, suggesting that board-
certified physicians adhere more consistently with consensus-
defined practices.?”72° Lastly, board certification may serve as
a marker for hospital environments that support the use of
clinical guidelines and reduce barriers to their use.

Why was board certification only associated with modest
differences in aspirin and B-blocker use? One possibility may
be that the board certification exam may be a sensitive assess-
ment of a physician’s knowledge base, but less effective for
identifying behavioral qualities such as ability to translate ev-
idence from clinical trials into practice, or comfort level or at-
titudes toward rapidly initiating therapies based on clinical
guidelines. Because differences between board-certified and
non-board-certified physicians were modest, and even board-
certified physicians had room for quality improvement, cau-
tion should be exercised when attempting to use board certi-
fication as a marker of quality—treatment by a board-certified
physician does not necessarily imply optimal adherence to
guideline-recommended therapies.

Given the differences in aspirin and pB-blocker use, it
seems paradoxical that board certification was not associated
with improved survival after AMI. One explanation is that the
absolute survival benefit was too small for our analysis to de-

tect. Assuming that untreated 30-day mortality was 25% and
that aspirin and B-blockers each independently reduce mor-
tality by a relative 25%,°-3! and that there was an absolute 5%
difference in the use of these therapies between board-certified
and nonboard-certified physicians, this would imply an
~ 0.5% absolute mortality difference. Finding a statistically
significant difference in mortality of this magnitude is difficult;
for example, a clinical trial would require over 180,000 pa-
tients to detect a mortality difference of 18.0% and 18.5% at
80% power with an a of 0.05.

Our study adds to the existing literature by demonstrat-
ing a modest correlation between board certification and qual-
ity for the treatment of a life-threatening illness in an acute
care hospital setting. Previous studies that examined clinical
guideline-based measures of quality were limited to examining
care in the ambulatory setting for preventative care activities'!
or for screening mammography.'2

One study on board certification and AMI by Norcini
et al.®? examined mortality, but not quality-of-care measures.
This study found that care by a board-certified physician was
associated with a 15% lower in-hospital mortality after hospi-
talization for AMI.®> However, the explanation for the dissim-
ilar results may be that the Norcini study examined AMI
hospitalizations in a single state, and used different clinical
risk-adjustment methods.

The absolute differences in these quality measures be-
tween board-certified and non-board-certified physicians are
probably smaller today as their use has increased over time, in
particular, for p-blockers.>® However, even the existence of a
difference between board-certified and non-board-certified
physicians in 1993 to 1994 is an important finding, given
that major clinical trials that proved the efficacy of aspirin
and B-blockers after AMI were published at least 5 to 10 years
before the study period,®°®! and suggests the potential for
analogous differences from newer therapies in current clinical
practice.

Our study has some limitations. Board certification status
depended on accurate reporting in the AMA Physician Master-
file; however, misclassification of board certification status
would make the physician groups appear more similar, bias-
ing results toward the null and underestimating the relation-
ship between certification and outcomes. We could not
differentiate between nonboard-certified physicians who failed
the board examination (a true board certification attributable
difference) and nonboard-certified physicians who did not at-
tempt certification (a difference attributable to physician self-
selection). However, distinguishing reasons for lack of board
certification is arguably a moot issue for patients or health care
organizations. Board certification may also be associated with
differences in documentation of contraindications or comor-
bidities. Although we considered characteristics of the attend-
ing physician, we were unable to determine whether this
physician was solely responsible for the majority of decisions
made during the patient’s hospitalization, or whether care was
directed by subspecialty consultants.

Although we found that board certification, on average,
was modestly correlated with several guideline recommended
treatments for AMI, our study illustrates the challenges of us-
ing board certification as a marker of quality. Board certifica-
tion was not a strong measure of quality, as treatment by a
board-certified physician did not guarantee use of aspirin or
B-blockers in all patients for whom treatment was indicated.
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Indeed, for each of the quality indicators, the differences be-
tween the use of guideline recommended treatments by board-
certified physicians and maximal adherence were larger than
the difference between board-certified and nonboard-certified
physicians. Although there is a correlation with markers of
higher quality AMI care overall, even board-certified physi-
cians have considerable room for improvement.

The analyses upon which this publication is based were per-
formed under Contract Number 500-99-CTO1, entitled, *'Utili-
zation and Quality Control Peer Review Organization for the
State of Connecticut,”” sponsored by the CMS, U.S. Depart-
ment of Health and Human Services. The content of this pub-
lication does not necessarily reflect the views or policies of the
U.S. Department of Health and Human Services, nor does men-
tion of trade names, commercial products, or organization im-
ply endorsement by the U.S. Government, The author assumes
full responsibility for the accuracy and completeness of the
ideas presented. This article is a direct result of the Health Care
Quality Improvement Program initiated by the Health Care Fi-
nancing Administration, which has encouraged identification
of quality improvement projects derived from analysis of pat-
terns of care, and therefore required no special funding on the
part of this Contractor. Ideas and contributions fo the author
concerning experience in engaging with issues presented are
welcomed.

Mr. Rathore is supported by NIH/National Institute of Gen-
eral Medical Sciences Medical Scientist Training Grant
GMO07205.
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