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] Abstract—Background: In certain medical specialties,
board certification is associated with a lower risk of state
medical board disciplinary actions. Objective: The associa-
tion between maintaining American Board of Emergency
Medicine (ABEM) certification and state medical disci-
plinary actions had not been studied. This study was under-
taken to determine if maintaining ABEM certification was
associated with a lower risk of disciplinary action. Methods:
This investigation was a historical cohort study using Cox
regression. Physicians who did not have a lapse in ABEM
certification were compared with physicians who had a lapse
to determine the risk of disciplinary action. Lapsing was
determined at the expiration of the initial certificate. This
study included all physicians who obtained initial ABEM
certification from 1980-2005. Additional covariates of inter-
est included the number of attempts on the ABEM Quali-
fying Examination (1 vs. >1), the geographic region of the
physician’s residence, and the country of medical school. Re-
sults: There were 23,002 physicians in the study cohort. Of
these, 3370 (14.7%) let their certification lapse after initial
certification. There were 701 (3.0%) physicians with disci-
plinary events. Lapsed physicians had higher rates of disci-
plinary actions than physicians who did not lapse (6.4% vs.
2.5%). ABEM-certified physicians who did not lapse were
significantly less likely to be disciplined as physicians who
let their certificate lapse (hazard ratio 0.50 [95% confidence
interval 0.42-0.59]). Conclusions: The absolute incidence of
physicians with a disciplinary action in this study cohort was

Reprints are not available from the authors.

low (3.0%). Maintaining ABEM certification was associated
with a lower risk of state medical board disciplinary
actions. © 2019 Elsevier Inc. All rights reserved.
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INTRODUCTION

Initial board certification is valued by emergency physi-
cians and other stakeholders. Some physicians, however,
suggest that there is insufficient evidence that continuing
certification provides enough improvement in patient
care or other benefits to warrant the cost and time invest-
ment (1,2). Since its recognition by the American Board
of Medical Specialties in 1979, the American Board of
Emergency Medicine (ABEM) has always had a
continuing certification requirement at least every
10 years.

There is growing evidence that achieving and main-
taining board certification is associated with higher-
quality patient care and less risk of state medical board
disciplinary actions (3-9). Although the association
between higher-quality care and ABEM certification
has been shown, the association between ongoing certifi-
cation status and state medical disciplinary actions has
not been studied (10).

The public relies on the medical profession to self-
regulate and for specialties to establish standards in
training, certification, and discipline (11-13). Although
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receiving a state medical license is the minimum
requirement for clinical practice, this license is
undifferentiated, connoting no specialization or
assurance of quality. Certification purports to the
profession and public that a physician has completed
the training and has acquired the skills needed to safely
and independently practice in a specific field.
Continuing board certification requires that a physician
must meet rigorous professional standards. For the
public, knowing that a physician has adhered to tenets
of professionalism could further enforce the trust the
public affords the profession of medicine. Though the
public may not understand the details of ABEM
certification, it expects physicians to stay up-to-date,
and this expectation includes periodic testing (14).

The goal of this study was to determine if maintaining
certification was associated with a lower risk of disci-
plinary action by a state medical licensing board when
compared to not maintaining certification.

METHODS
Study Design

This was a historical cohort study using Cox regression to
examine state medical board disciplinary risk over time
for physicians who obtained initial ABEM certification.
Physicians who completed requirements to maintain
ABEM certification after their initial certificate expired
(i.e., did not lapse) were compared with physicians who
did not complete requirements to maintain ABEM certi-
fication upon the expiration of their initial certificate (i.e.,
lapsed).

Study Setting and Population

We included all physicians who obtained initial ABEM
certification from 1980-2005. Physicians were not
eligible for inclusion if they were disciplined by their
state medical board =6 months of their initial certifica-
tion expiration date or were living outside of the United
States during the study period. This criterion was impor-
tant because decertification could result from a state med-
ical board disciplinary action.

Key Outcome Measures

Lapsing status was the principal independent variable of
interest (lapsed vs. did not lapse). Physicians who reached
the expiration date of their initial certificate without obtain-
ing a new certificate were classified as lapsed, allowing for
a grace period of 6 months after the expiration date (i.e.,
individuals who had a <6-month gap between certificate
dates were not classified as lapsed in our study). A gap

of <6 months might not represent a lapse in certification
but could result from a delay in recertification because of
unusual circumstances (e.g., unexpected acute illness) or
taking a recertification examination outside of the nor-
mally scheduled testing window. Lapsing status was as-
sessed at a single point in time—the expiration of initial
certification—to ensure that the independent variable of in-
terest preceded the outcome of disciplinary action. We fol-
lowed study participants until they received a disciplinary
action, or in the event of no action, until the study end date
(December 31, 2017).

Our primary outcome measure was the incidence of
state medical board disciplinary measures among physi-
cians who did not lapse in board certification compared
with physicians who had any lapse in their certification.
Our primary dependent variable was time in years to
disciplinary action by a state medical board. Data pertain-
ing to state disciplinary actions were provided by the
Federation of State Medical Boards. For the purpose of
this study, we used only a physician’s first disciplinary ac-
tion, resulting in a single, nonrepeatable event (ever disci-
plined vs. never disciplined). A disciplinary action was
defined as an adverse action issued by a state medical
board against a physician that was reported to the Feder-
ation of State Medical Boards. Actions ranged from a
written reprimand to the permanent removal of a medical
license. We did not include local hospital-based disci-
plinary actions in this study.

We also included additional covariates of interest such
as the number of attempts on the ABEM Qualifying Ex-
amination (1 vs. >1), the geographic region of the physi-
cian’s residence (Midwest, Northeast, South, or West),
and the country of medical school (U.S./Canada vs. inter-
national). The number of attempts on the ABEM Quali-
fying Examination was dichotomized as a proxy for
passing status on the Qualifying Examination, thereby
controlling for previous examination performance. Pass-
ing the Qualifying Examination is required to qualify to
take the Oral Certification Examination, which is the final
step in achieving ABEM certification. We chose study co-
variates and their classifications in the study (e.g., U.S./
Canada vs. international) because of their significance
in previous studies investigating the relationship between
maintenance of certification (MOC) and disciplinary ac-
tion (5,15,16). We also considered additional covariates,
such as birth country, physician age, and certification
pathway (residency training vs. practice pathway), but
we excluded these variables based on a preliminary
model for analysis. The final model was selected by
conditioning on the inclusion of any new covariate
given the 3 already mentioned, which remained in the
model, using likelihood ratio tests to compare the
models. We obtained all study data from the secure
ABEM database, except for disciplinary action data,
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which were obtained by the Federation of State Medical
Boards. This study was reviewed and determined to be
exempt research by the Rutgers New Jersey Medical
School Institutional Review Board.

Data Analyses

We compared physicians who did not let their certification
lapse after the expiration of their initial certificate to phy-
sicians with a lapse in certification for the risk of a state
medical board disciplinary action using Cox regression.
For the purpose of this model, person-time was calculated
in years, from 6 months after the expiration of the initial
ABEM certificate to the date of a physician’s first disci-
plinary action or the study end date (December 31,
2017). For nondisciplined physicians, we assumed random
censoring and fixed the end-date of censored observations
to December 31, 2017, so that censor time would be inde-
pendent of the group comparison measure, thereby making
the inference from Cox regression valid.

To test whether the assumptions of a proportional haz-
ards model were met, we performed visual and statistical
examination of Martingale residuals, which showed a
slight linear trend in residuals over time. A correlation be-
tween time and the residuals suggests that the assumption
of proportional hazards was not met. To adjust for non-
proportionality, we stratified physicians by the year of
ABEM certification (i.e., cohort year) using 5-year inter-
vals. This stratification resulted in 5 groups: 1980-1984,
1985-1989, 1990-1994, 1995-1999, and 2000-2005.
These groups were used to define periods of changing
risk. A difference in risk could occur from state medical
boards applying stricter or more lenient standards from
one year to the next. Stratifying on cohort years also
allowed control for the varying exposure intervals experi-
enced by different members of the study population.

The Cox regression model controlled for the number
of attempts on the ABEM Qualifying Examination,
geographic region, and the country of medical school.
To visually depict the disciplinary risk over time by
lapsing status, we plotted the cumulative proportion of
disciplinary actions, adjusted for covariates (Figure 1).

We used multiple imputation to replace missing values in
study covariates in order to reduce the risk of bias and avoid
excluding study participants with incomplete data. The
assumption of missing at random allowed us to use informa-
tion from nonmissing auxiliary variables to predict values
and account for extra variability because of the imputation
procedure (17). We adjusted p values for multiple compari-
sons using the Hochberg adjustment. Given the large sample
size, we defined statistical significance as a < 0.01 to guard
against type I errors. Analysis was conducted using SAS
software (version 9.3; SAS Institute Inc., Cary, NC).

RESULTS

From 1980-2005, 23,993 physicians passed the initial
ABEM Qualifying Examination. There were 991
(4.1%) physicians excluded because they were disci-
plined by their state medical board =6 months of the
expiration date of their initial certification or living
outside of the United States, yielding a final study popu-
lation of 23,002 (Figure 2). Of the remaining 23,002 phy-
sicians in the study group, 3370 (14.7%) let their
certification lapse after the expiration of their initial cer-
tificate. Table 1 displays the demographic, training, and
performance characteristics of physicians included in
this study. Overall, there were 701 (3.0%) physicians
with disciplinary events. Lapsed physicians had higher
rates of disciplinary actions than physicians who did
not lapse (6.4% vs. 2.5%). This difference persisted
over time (Figure 1).

Individuals who had a lapse in their certification were
more likely to have attended medical school outside of
the United States or Canada than those who did not lapse
(13.8% vs. 5.0%). The 2 study groups had comparable
distributions in terms of the physician’s geographic re-
gion. On the other hand, the 2 study groups had different
distributions in terms of cohort-year categories. Out of
the 5-year categories, the 3 earliest cohorts made up
72% of physicians in the lapsed group but only 50% of
physicians who did not lapse. Lapsed physicians also
had a higher rate of multiple attempts on the ABEM Qual-
ifying Examination compared with physicians who did
not lapse (32.1% vs. 10.3%).

Table 2 presents adjusted hazard ratios (HRs) for disci-
plinary action from the Cox regression analysis. ABEM
physicians who did not lapse were half as likely to be
disciplined as physicians who let their certificate lapse
(HR 0.50 [95% confidence interval {CI} 0.42-0.59]). In
addition, individuals who attempted the ABEM Quali-
fying Examination more than once were about 40%
more likely to be disciplined than physicians who passed
on the first attempt (HR 1.38 [95% CI 1.14-1.67]).

Demographic differences were also observed between
physicians whose certificate did not lapse and those who
lapsed. Physicians living in the South or the West were
more likely to be disciplined than those in the Northeast
(HR 1.90 [95% CI 1.49-2.43] and HR 1.55 [95% CI
1.21-2.00], respectively); the ratio for physicians living
in the Midwest compared to those in the Northeast was
not statistically significant (HR 1.27 [95% CI 0.96-
1.67]). Country of medical school was not significantly
associated with disciplinary action in our model.
Comparing internationally trained with U.S.- and
Canadian-trained doctors yielded an HR of 0.86 (95%
CI 0.64-1.15).
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Figure 1. Cumulative proportion of disciplinary actions by American Board of Emergency Medicine (ABEM) lapsing status, from
1990 to 2017.

From 1980 to 2005, 23,993
physicians passed the initial ABEM
Qualifying Examination (n=23,993)

Excluded:

e 596 individuals disciplined prior to or
within six months of the expiration date of
their initial certification

e 395 individuals living outside the U.S.

A

Final study population

(n=23,002)
3,370 (14.7%) let their 701 (3.0%) physicians
certification lapse after had disciplinary events
the expiration of their

initial certificate

Figure 2. Selection of study participants. ABEM = American Board of Emergency Medicine.
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Table 1. Demographic, Training, and Performance Characteristics of Physicians Initially Certified by the American Board of
Emergency Medicine (ABEM) in 1980-2005, by Lapsing Status (N = 23,002)

Predictor Variables

Did Not Lapse (n = 19,632)

Lapsed (n = 3370) p Value (Did Not Lapse vs. Lapsed)*

Medical school outside of U.S./ 971 (5.0)
Canada, n (%)t
Geographic region, n (%)t

Midwest 4238 (21.6)
Northeast 3681 (18.8)
South 5960 (30.4)
West 5720 (29.2)
Cohort year, n (%)
1980-1984 1936 (9.9)
1985-1989 4061 (20.7)
1990-1994 3799 (19.4)
1995-1999 3602 (18.4)
2000-2005 6234 (31.8)
>1 attempt on ABEM qualifying 2018 (10.3)
examination, n (%)§
Disciplined, n (%) 485 (2.5)

464 (13.8) <0.001

0.037

<0.001

1080 (32.1) <0.001

216 (6.4) <0.001

* We used chi-square tests to compare individuals who did not lapse with those who lapsed, for each of the demographic, training, and

performance variables.

1 Eight missing from did not lapse group, 1 missing from lapsed group.
T Thirty-three missing from did not lapse group, 18 missing from lapsed group.
§ Eighteen missing from did not lapse group, 4 missing from lapsed group.

DISCUSSION

This is the first study to examine the association between
maintaining ABEM certification and disciplinary actions.
Of the 23,002 ABEM-certified physicians in this study,
701 (3.0%) had a disciplinary action. This number in-
cludes 2.5% of physicians who maintained certification

Table 2. Stratified* Cox Regression Analysis Predicting
Hazard Risk of Discipline, by Person Years in
Study (N = 23,002)

Disciplined vs. Not Disciplined

Hazard Ratiot,t (95%

Study Variables Confidence Interval%)

Lapsed (no vs. yes)
No. of attempts on ABEM
certification exam (>1 vs. 1)

0.50" (0.42-0.59)
1.38" (1.14-1.67)

Geographic region (MW vs. NE) 1.27 (0.96-1.67)

Geographic region (SO vs. NE) 1.90" (1.49-2.43)

Geographic region (WE vs. NE) 1.55* (1.21-2.00)

Country of medical school 0.86 (0.64-1.15)
(international vs U.S./Canada)

ABEM = American Board of Emergency Medicine;

MW = Midwest; NE = Northeast; SO = South; WE = West.

* Cohort years were used as the stratifier and not included in the
model because the proportional hazards criteria were not met.
T The analysis used multiple imputation to replace missing values
of the model’s covariates. p values are corrected for multiple
testing using the Hochberg procedure.

I All hazard ratios with an asterisk are statistically significant at
p < 0.01. p values are as follows: lapsed, p < 0.001; number of
attempts on ABEM certification examination, p = 0.001; MW vs.
NE regions, p = 0.091; SO vs. NE regions, p < 0.001; WE vs. NE
regions, p = 0.001; country of medical school, p = 0.299.

and 6.4% who let their certification lapse, which repre-
sents almost a 2.5-fold increase of state medical board
disciplinary actions for physicians who had a lapse in
their certification. This low rate of disciplinary actions
is similar to rates reported for other specialties (16,18,19).

Other specialties have also found an association be-
tween maintaining certification and fewer adverse actions
by state medical boards (16,18-20). Surgeons who
recertified on time had the lowest rate of loss-of-license
actions compared with surgeons in the lapsed certifica-
tion group and surgeons who did not attempt recertifica-
tion (20). The on-time certification group was akin to the
ABEM cohort who did not have a lapse of certification.

There is evidence that ABEM certification is associ-
ated with higher-quality care. A study by Wilson et al.
showed that ABEM-certified physicians more often accu-
rately diagnosed acute myocardial infarction in older pa-
tients (10). Though there is growing evidence in many
specialties that maintaining certification is associated
with improved patient care, investigations in emergency
medicine have been limited (21-23). Nonetheless, not
all studies support the axiom that maintaining
certification results in improved care. One study did not
show a difference in admission rates of patients with
ambulatory care—sensitive diagnoses between internists
who were and were not required to participate in the
American Board of Internal Medicine (ABIM) MOC pro-
gram (24). However, the cost of care by physicians
participating in MOC was lower while achieving similar
admission results. A study involving the Veteran’s Affairs
system showed no difference in the adherence to quality
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measures between internists who were initially certified
with time-unlimited certification compared with inter-
nists with time-limited certification (25). Among the
time-limited physicians, 63 had current certification and
8 had allowed their certification to lapse. Thus, the
time-limited certification group was a blend of physicians
maintaining certification and physicians who were not
maintaining certification. Moreover, the number of physi-
cians in this study was small and the setting might not be
generalizable.

For emergency medicine, determining the benefit of
maintaining certification is a complex issue because
ABEM has always had a time-limited certificate
requiring recertification. Accordingly, nearly any cohort
of “ABEM-certified physicians” would be an amalgam
of both initially certified and recertified physicians. A
study that examined older patients with potential myocar-
dial infarction showed that ABEM certification was asso-
ciated with better diagnostic accuracy by emergency
physicians (10). However, the ABEM-certified physi-
cians in this study would have included physicians who
had recertified and those who had not, limiting the ability
to make any claims about the benefits of maintaining cer-
tification.

Physicians have their ABEM certification lapse for a
variety of reasons. The most common reason for certifica-
tion to lapse is a failure to take the ConCert Examination
by the final year of certification. In 2017, there were 2878
diplomates in the final year of certification; of these, 536
had their certification lapse. There were 457 physicians
(15.9%) who did not take the ConCert, and 66 (2.3%)
who took the examination but did not pass. Most physi-
cians who did not take ConCert were at the end of their
clinical careers. There were 13 physicians who had certi-
fication lapse from failing to complete other certification
requirements, of whom 9 later completed these require-
ments and regained certification (ABEM unpublished
data, 2019).

Participating in an MOC program was also associated
with a lower incidence of license actions for anesthesiol-
ogists. Of interest, previous work by the American Board
of Anesthesiology showed that lower scores on the MOC
examination were more likely to be associated with an
adverse license action (26). Such a “dose-response” ef-
fect more strongly supports the possibility of causation.

The American Board of Family Medicine also found
that completion of MOC requirements in a timely fashion
was associated with a lower incidence of disciplinary ac-
tions (18). The American Board of Family Medicine
further found that the highest risk was among family phy-
sicians who never become American Board of Family
Medicine—certified.

The risk of disciplinary action among internists who
did not pass the ABIM MOC examination within the

10-year period was more than double those who passed
(16). These findings complement earlier research that
showed that higher performance on the ABIM initial cer-
tification examination is strongly correlated with a
decreased incidence of state medical board disciplinary
actions (15). This study also showed a magnitude-
response effect whereby higher scores on the ABIM
MOC examination were associated with significantly
lower disciplinary rates (16).

The ABIM study further found that there was no asso-
ciation between the magnitude of state medical board
continuing medical education requirements and the risk
of disciplinary action (16). This finding weakens the
assertion that continuing medical education after initial
board certification should be sufficient activity for main-
taining professionalism and competency.

Limitations

Our study has several limitations. First, as an observational,
population-based cohort study, there can be no determina-
tion of causality. However, the temporality of events was
considered in the analysis, meaning that a lapse in certifica-
tion must have occurred before a disciplinary event.
Because the ConCert Examination has the largest impact
on whether a physician continues certification, an analysis
of performance on the ConCert compared with the risk of
disciplinary action could establish a magnitude—response
relationship. No analysis was attempted that would measure
a magnitude—response relationship.

Second, lapse status is a one-time observation at the
expiration of initial certification. Physicians in the study
sample were heterogeneous and some of them went on
to experience multiple cycles (i.e., multiple 10-year inter-
vals) of maintenance of certification and therefore had
multiple chances to lapse. In addition, some physicians
lapsed by never returning after initial certification, while
others who lapsed eventually came back. To address these
concerns, we conducted a sensitivity analysis that exam-
ined physicians who are only far enough into their careers
to have completed 1 cycle of MOC, thus allowing for
physicians with similar lapse scenarios and histories.
Therefore, we repeated our analysis with only the subset
of the population who was initially certified from 1997—
2005, which yielded a similar risk of disciplinary action
(HR 0.54 [95% CI 0.32-0.92]). Similarly, the reasons
behind disciplinary actions also vary from not meeting
a continuing medical education requirement to criminal
behavior.

Third, other factors not measured could have signifi-
cantly contributed to the likelihood of a disciplinary ac-
tion. However, numerous other characteristics that had
limited impact in the model were accounted for and
controlled for in the analysis.
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Fourth, the impact of a physician’s primary emergency
department patient volume was unknown. Patient volume
was recently identified as a factor for the likelihood of a
medical malpractice event (27). How patient volume
might affect the results of this study is uncertain but war-
rants further investigation.

Fifth, although the association between maintaining
certification and state medical board disciplinary action
has now been reported for multiple specialties, the results
should not be generalized to other specialties.

CONCLUSIONS

The absolute incidence of a disciplinary action was low
(3.0%) among ABEM-certified physicians. Maintaining
ABEM certification was associated with a lower risk of
state medical board disciplinary actions.
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ARTICLE SUMMARY
1. Why is this topic important?

There is growing evidence that achieving and maintain-
ing board certification is associated with higher-quality
patient care and less risk of state medical board disci-
plinary actions. This study was undertaken to determine
if maintaining American Board of Emergency Medicine
(ABEM) certification was associated with a lower risk
of disciplinary action.

2. What does this study attempt to show?

This study attempts to show whether there is an associ-
ation between ongoing certification status and state med-
ical disciplinary actions.

3. What are the key findings?

Physicians whose certification lapsed had higher rates
of disciplinary actions than physicians whose certifica-
tions did not lapse (6.4% vs. 2.5%). ABEM physicians
who did not lapse were significantly less likely to be disci-
plined as physicians who let their certificate lapse (hazard
ratio 0.50 [95% confidence interval 0.42-0.59]).

4. How is patient care impacted?

It is reasonable to assume that patient care is compro-
mised when the treating physician is subject to state med-
ical board disciplinary action. Achieving and maintaining
board certification is associated with a lower risk of disci-
plinary action. For the public, knowing that a physician
has adhered to tenets of professionalism could further
enforce the trust the public affords the profession of med-
icine and especially, ABEM-certified physicians.
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