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ABSTRACT

Background: In 2000, the American Board of Anesthesiology (Raleigh, North Carolina) began issuing time-limited certifi-
cates requiring renewal every 10 yr through a maintenance of certification program. This study investigated the association
between performance in this program and disciplinary actions against medical licenses.

Methods: The incidence of postcertification prejudicial license actions was compared (1) between anesthesiologists certified
between 1994 and 1999 (non-time-limited certificates not requiring maintenance of certification) and those certified between
2000 and 2005 (time-limited certificates requiring maintenance of certification); (2) within the non—time-limited cohort,
between those who did and did not voluntarily participate in maintenance of certification; and (3) within the time-limited
cohort, between those who did and did not complete maintenance of certification requirements within 10 yr.

Results: The cumulative incidence of license actions was 3.8% (587 of 15,486). The incidence did not significantly differ after
time-limited certificates were introduced (hazard ratio = 1.15; 95% CI, 0.95 to 1.39; for non—time-limited cohort compared
with time-limited cohort). In the non—time-limited cohort, 10% (n = 953) voluntarily participated in maintenance of certifi-
cation. Maintenance of certification participation was associated with a lower incidence of license actions (hazard ratio = 0.60;
95% CI, 0.38 to 0.94). In the time-limited cohort, 90% (n = 5,329) completed maintenance of certification requirements
within 10 yr of certificate issuance. Not completing maintenance of certification requirements (n = 588) was associated with
a higher incidence of license actions (hazard ratio = 4.61; 95% CI, 3.27 to 6.51).

Conclusions: These findings suggest that meeting maintenance of certification requirements is associated with a lower likeli-
hood of being disciplined by a state licensing agency. The introduction of time-limited certificates in 2000 was not associated
with a significant change in the rate of license actions. (ANESTHESIOLOGY 2018; 129:812-20)

HE 24 member boards of the American Board of
Medical Specialties (Chicago, Illinois) issue cer-
tificates to physicians who successfully complete board What We Already Know about This Topic
certification requirements. These certificates are now all

Editor’s Perspective

® Anesthesiology board certification is now time-limited,

time-limited, requiring periodic renewal through a main- requiring participation in a program to maintain certification
tenance of certification program. In 2000, the American e |t is unknown how physician performance is associated with
Board of Anesthesiology (Raleigh, North Carolina) began participation and performance in this program

issuing time-limited certificates that require renewal every What This Article Tells Us That Is New
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in a program to maintain certification was not associated with a
fication: professionalism and professional standing (part significant change in the incidence of disciplinary license actions
I); lifelong learning and self-assessment (part II); assess- e Completing maintenance of certification program requirements
in a timely fashion was associated with a lower incidence of
license actions

mandate a four-part framework for maintenance of certi-

ment of knowledge, judgment, and skills (part III); and
improvement in medical practice (part IV). Although
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previous literature supports the association of achieving
primary certification and subsequent measures of physi-
cian performance,'™ there is little direct evidence of how
participation in maintenance of certification, or perfor-
mance in various elements of maintenance of certification,
may be associated with physician performance. This lack
of evidence has contributed to controversy surrounding
the value of maintenance of certification.

Assessing this value is challenging as it requires assessing
the performance of large populations of physicians. Some
studies examining the association between primary certifi-
cation and physician performance have employed various
quality measures related to patient care as outcomes.!3>78
Other studies focus on actions by state medical and osteo-
pathic boards against physician medical licenses, which
reflect pronounced performance deficiencies.>*>!° In gen-
eral, primary board certification is associated with a reduced
risk of license actions regardless of specialty, supporting the
utility of this outcome. Regarding maintenance of certifica-
tion, lower performance on a cognitive written examination
used to fulfill the part III requirement is associated with a
higher rate of license actions in diplomates of the American
Board of Internal Medicine!! (Philadelphia, Pennsylvania)
and the American Board of Anesthesiology.!> However, it is
not known whether the inability to pass a cognitive written
examination (requirement of part III) indicates an increased
likelihood of license actions.

'The overall goal of this study was to explore the association
between participation and performance in the Maintenance
of Certification in Anesthesiology program and postcertifica-
tion physician performance as measured by license actions.
We tested three hypotheses: (1) the incidence of license
actions was lower in physicians with time-limited certifi-
cates (i.e., certified in 2000 or later) than in physicians with
non—time-limited certificates (i.e., certified before 2000); (2)
among physicians with non—time-limited certificates, partici-
pating in maintenance of certification voluntarily is associ-
ated with a lower incidence of license actions; and (3) among
physicians with time-limited certificates, the incidence of
license actions was higher among those who did not complete
their maintenance of certification requirements within 10 yr
of certification than among those who did.

Materials and Methods

This study was deemed exempt from review by the Mayo
Clinic Institutional Review Board (Rochester, Minnesota).

Outcome

A previous report details our method to ascertain license
actions.® To summarize, the Federation of State Medical
Boards (Euless, Texas) gathers information from all U.S.
state medical and osteopathic boards on license actions
and disseminates this information to the American Board
of Medical Specialties member boards viz the Disciplinary

Action Notification Service. License actions are classified as
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prejudicial (e.g:, loss or restriction of license) or nonpreju-
dicial (e.g., lifting of probation conditions). In this study,
a license action incident case was defined as receiving at
least one prejudicial action; nonprejudicial actions were
not included. For a physician receiving multiple prejudicial
actions, only the first one was considered an incident case.

Study Design

Two sets of analyses were conducted to address the
hypotheses.

Participation in Maintenance of Certification and License
Actions. The first set of analyses included all anesthesi-
ologists whose primary certificates were awarded in cal-
endar years 1994 to 1999 (n = 9,529) and 2000 to 2005
(n =6,060). The periods were chosen to bracket the introduc-
tion of time-limited certificates in 2000 and to provide suf-
ficient follow-up time to ascertain license actions. Although
each cohort included all those awarded a certificate over a
6-yr period, the more recent cohort (i.e., time-limited cer-
tificate holders) had fewer physicians due to reductions in
residency enrollment.!® Incidences of license actions were
compared between the 1994 to 1999 cohort (who were
issued non—time-limited certificates and thus not required to
participate in maintenance of certification) and the 2000 to
2005 cohort (who were issued time-limited certificates and
thus required to participate in maintenance of certification).
In an additional analysis, the 1994 to 1999 cohort was split
into two subgroups—those who had and those who had not
chosen to voluntarily participate in maintenance of certifi-
cation—and incidences of license actions for each subgroup
were compared to that of the 2000 to 2005 cohort. This
additional analysis excluded 69 (0.7%) American Board of
Anesthesiology volunteers (e.g., standardized oral examina-
tion examiners, question authors, and examination commit-
tee members) in the 1994 to 1999 cohort who are required
to participate in maintenance of certification as a condition
of their service.

Meeting Maintenance of Certification Requirements and
License Actions. The second set of analyses included all
physicians receiving time-limited certificates between 2000
and 2005 who were continuously enrolled in maintenance
of certification within their 10-yr maintenance of certifi-
cation cycles and did not fail maintenance of certification
requirements because of reasons directly related to license
actions (e.g., substance use disorder). Incidences of license
actions were compared between those who met maintenance
of certification requirements within 10 yr of issuance and
those who did not. Additionally, to fully explore whether
passing the anesthesiology maintenance of certification
examination (necessary to meet the part III requirement)
predicted license actions, incidences of license actions were
compared for various subgroups within those who did not
meet maintenance of certification requirements: (1) physi-
cians who passed the anesthesiology maintenance of cer-
tification examination but did not meet at least one other
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maintenance of certification requirement, (2) physicians
who either did not take or did not pass the anesthesiology
maintenance of certification examination, (3) physicians
who took but did not pass the anesthesiology maintenance
of certification examination, and (4) physicians who failed
to complete maintenance of certification requirements solely
because they failed the anesthesiology maintenance of cer-
tification examination. The anesthesiology maintenance of
certification examination could be taken beginning in year
7 of the 10-yr maintenance of certification cycle, and those
who did not achieve a passing score were allowed to retake
the examination until the final year of their cycle. Passing the
examination was required to meet the part III requirement.

From the 6,060 physicians certified between 2000 and
2005, these analyses excluded those who died (n = 45), retired
(n = 11), or had their certificates revoked by the American
Board of Anesthesiology before the end of their first 10-yr
maintenance of certification cycle (and thus dropped out of
maintenance of certification; n = 10), and those who had a
shorter than 10-yr maintenance of certification cycle (due
to a history of disciplinary issues such as substance use dis-
order for whom certificate issuance was delayed from the
date they passed the certifying examination; n = 25). Also
excluded were those who voluntarily withdrew from mainte-
nance of certification because they only wanted to maintain
a subspecialty certificate (e.g., pain medicine; n = 9), those
who were living in a foreign country and did not maintain
a U.S. medical license (n = 5), those who left practice due
to health reasons (n = 4), those who were planning to retire
and opted not to complete maintenance of certification
(n = 3), and those who could not complete maintenance of
certification requirements (but were continuously enrolled
in maintenance of certification) because of reasons directly
related to license actions (e.g., substance use disorder;
n = 10). The final study population for these analyses
included 5,938 physicians.

Statistical Analyses

Demographic characteristics were compared for the 1994
to 1999 and the 2000 to 2005 cohorts with a two-sample
Student’s # test for continuous variables (age at certification)
or a chi-square test for categorical variables (sex and medical
school country). The incidence of license actions was ana-
lyzed with survival analysis, with the time to event defined
as the time elapsed from the date of certification to the time
of first prejudicial license action. Incident license action

Maintenance of Certification and Risk of License Actions

cases occurring before the date of primary certification were
excluded from analysis. For the non-license action cases, a
physician was censored from the analysis on the date of death
if deceased, the date of retirement if retired, or the end of
follow-up (i.e., December 31, 2016) if alive and not retired.
If the date of death or the date of retirement was unknown,
December 31, 2016, was used as the censoring date.

For each set of analyses, the cumulative incidence of
license actions was visualized for each of the groups being
compared with Kaplan—Meier curves, with the x-axis repre-
senting number of years since primary certification and the
y-axis representing cumulative proportion of individuals who
have not had a license action. Group differences in the inci-
dence of license actions were tested with Cox proportional
hazards models. Sex and medical school country (American
medical graduates vs. international medical graduates) were
considered a priori as covariates in multivariable Cox mod-
els on the basis of a previous study that demonstrated their
association with license actions under some circumstances.®

This study is based on population data, and sample size
was not designed with @ priori statistical power calculation.
A P value less than 0.05 was considered to indicate statistical
significance in all the analyses. All statistical analyses were
performed in R version 3.3.1 (R Foundation for Statisti-
cal Computing, Vienna, Austria; available at hteps://www.
r-project.org/; accessed September 14, 2016).

Results

Participation in Maintenance of Certification and License
Actions

In the overall population of 15,589 physicians for the first set
of analyses, 690 (4.4%) incident license action cases were iden-
tified. Of these, 103 cases occurring before the date of primary
certification were excluded. In the remaining 15,486 physi-
cians, among the 9,463 in the 1994 to 1999 cohort (non—
time-limited certificates) there were 420 cases (4.4%), and
among the 6,023 in the 2000 to 2005 cohort (time-limited
certificates) there were 167 cases (2.8%; table 1; Supplemental
Digital Content, http://links.Iww.com/ALN/B739). Com-
pared to the 1994 to 1999 cohort, the 2000 to 2005 cohort
was older at certification and had a greater proportion of both
women and international medical graduates (table 2). By the
end of follow-up, 195 physicians were known to have died
(nine had an unknown date of death) and 42 were known to
have retired (one had an unknown date of retirement).

Table 1. License Action Cases Analyzed for Each Certification Year from 1994 to 2005

Non-time-limited Certificate

Time-limited Certificate

Certification

Year 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Physicians,n 1,668 1,705 1,702 1,539 1,482 1,367 950 700 816 1,035 1,270 1,252

Cases, n 70 79 77 61 60 73 38 25 20 25 33 26
(%) 4.2%) (4.6%) (@4.5%) (@4.0%) (4.0%) (B.3%) @4.0%) (B.6%) ((2.5%) ((2.4%) (2.6%) (2.1%)
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Table 2.  Demographic Characteristics for 1994 to 1999 and 2000 to 2005 Cohorts

1994-1999 Cohort

Voluntarily Not Voluntarily
Participating in Participating in 2000-2005

Overall MOC MOC P Value* Cohort P Valuet
n 9,463% 953 8,441 6,023
Age at certification, 35.6 (4.9) 35.3 (4.5) 35.6 (5.0) 0.076 36.8 (5.4) < 0.0001

mean (SD)

Women, n (%) 2,138 (23%) 262 (27%) 1,860 (22%) 0.0002 1,569 (26%) < 0.0001
International medical 1,778 (19%) 189 (20%) 1,580 (19%) 0.431 2,368 (39%) < 0.0001

graduates, n (%)

*P value for the comparison between those voluntarily participating in MOC and those not voluntarily participating in MOC within the 1994 to 1999 cohort.
1P value for the comparison between the 1994 to 1999 cohort and the 2000 to 2005 cohort.
1The overall count includes 69 American Board of Anesthesiology volunteers who are required to participate in MOC.

MOC, maintenance of certification.

In univariate analysis, the incidence of license actions was
not significantly different between the two cohorts (table 3;
hazard ratio = 1.18; 95% CI, 0.98 to 1.42; for non—time-
limited certificate holders, 1994 to 1999 cohort, compared
with time-limited certificate holders, 2000 to 2005 cohort).
Results were similar in multivariable analysis, which included
sexand medicalschoolcountry(table3, multivariablemodel 1).
In this analysis, the incidence of license actions was signifi-
cantly higher in men than in women but not significantly
different between American medical graduates and interna-
tional medical graduates.

Within the 1994 to 1999 cohort (excluding 69 American
Board of Anesthesiology volunteers), 953 physicians volun-
tarily participated in maintenance of certification and 8,441
physicians did not. The proportion of women was higher
in those who participated than those who did not (table 2).

Compared to the 2000 to 2005 cohort, the incidence of
license actions was significantly lower in those voluntarily
participating in maintenance of certification (hazard ratio
= 0.60; 95% CI, 0.38 to 0.94) and significantly higher in
those not participating (hazard ratio = 1.22; 95% CI, 1.01
to 1.48), after adjusting for the effects of sex and medical
school country (table 3, multivariable model 2; fig. 1).

Meeting Maintenance of Certification Requirements and
License Actions

Of the 5,938 physicians who received time-limited certifi-
cates between 2000 and 2005 and were considered for the
second set of analyses, 168 incident license action cases were
identified. Of these, 21 cases occurring before the date of
certification were excluded. In the remaining 5,917 physi-
cians, 5,329 (90.1%) completed maintenance of certification

Table 3. Factors Associated with the Incidence of License Actions, Including Cohort Membership and Voluntary Participation in

Maintenance of Certification, Among Physicians with Non-time-limited Certificates

Univariate Models Multivariable Model 1 Multivariable Model 2
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Cases,n HR P Value 95% ClI HR P Value 95% ClI HR P Value 95% Cl
Sex* (ref = women, n = 3,707) 94
Men (n = 11,778) 493 1.64 <0.0001 1.31 2.04 1.63 <0.0001 1.30 2.03 1.61 <0.0001 1.29 2.01
Medical school countryt
(ref = American, n = 11,339) 448
International (n = 4,146) 139 092 038 0.76 1.11 096 0.655 0.79 1.16 096 0.662 0.79 1.16
Cohort (ref = 2000-2005 cohort, 167
time-limited certificates,
n = 6,023)
1994-1999 cohort, non-time-lim- 420 1.18 0.084 098 1.42 115 0.147 095 139 -— - - -
ited certificates (n = 9,463)
Voluntarily participating 22 0.60 0.025 0.38 094 — - - — 0.60 0.025 0.38 0.94
in MOC (n = 953)
Not voluntarily participating 398 125 0.018 1.04 151 — - - — 1.22 0.039 1.01 1.48

in MOC (n = 8,441)

Multivariable models include all three factors. In multivariate model 1, the 1994 to 1999 cohort was treated as one group. In multivariate model 2, the 1994
to 1999 cohort were split into two subgroups and 69 American Board of Anesthesiology volunteers were excluded.

*Sex was unspecified for one physician. TMedical school country was unspecified for one physician.
HR, hazard ratio; MOC, maintenance of certification; ref, reference group.
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Maintenance of Certification and Risk of License Actions
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Fig. 1. Cumulative proportion of individuals who have not had a license action since receiving primary certification for physicians
in the 1994 to 1999 cohort who did not voluntarily participate in maintenance of certification (MOC; n = 8,441, red line), those in
the 1994 to 1999 cohort who voluntarily participated in MOC (n = 953, blue line), and those in the 2000 to 2005 cohort who were
required to participate in MOC (n = 6,023, black line), as estimated with the Kaplan—-Meier method. Shown below the abscissa

are the numbers of physicians at risk for each category.

requirements by the end of their 10-yr cycle and 588 (9.9%)
did not. There were 99 (1.9%) and 48 (8.2%) cases, respec-
tively, among those who did and did not complete mainte-
nance of certification requirements on time. By the end of
follow-up, 12 were known to have died and 12 retired.

In univariate analysis, the incidence of license actions
was significantly higher in physicians who did not complete
their maintenance of certification requirements within 10 yr
(hazard ratio = 4.63; 95% CI, 3.28 to 6.54; table 4). Results
were similar in multivariable analysis, which included sex
and medical school country (table 4). In the multivariable
analysis, the incidence of license actions was significantly
higher in men than in women but not significantly differ-
ent between American medical graduates and international
medical graduates. According to Kaplan—Meier analysis, the

Table 4.

estimated cumulative incidence at 15 yr after certification
was 2.0% (95% CI, 1.6 to 2.4%) for those who completed
maintenance of certification requirements and 8.5% (95%
CIL 6.2 to 11.2%) for those who did not (fig. 2).

Among the 588 physicians who did not complete mainte-
nance of certification requirements on time, 414 (70%) did
not meet the part IT requirement for lifelong learning and self-
assessment, 521 (89%) did not meet the part III requirement
for passing the anesthesiology maintenance of certification
examination, and 391 (66%) did not meet the part IV require-
ment for improvement in medical practice. Most physicians
not meeting requirements had deficits in more than one ele-
ment of maintenance of certification (456 physicians, 78%).

Sixty-seven physicians (11.4% of those not complet-
ing maintenance of certification requirements) passed the

Factors Associated with the Incidence of License Actions, Including Completing Maintenance of Certification on Time,

Among Physicians with Time-limited Certificates (2000 to 2005 Cohort, N = 5,917)

Univariate Models

Multivariable Model

Case, n HR P Value 95% Cl HR P Value 95% ClI

Sex (ref = women, n = 1,547) 23
Men (n = 4,370) 124 1.92 0.004 1.23 2.99 1.84 0.007 1.18 2.88
Medical school country 101

(ref = American, n = 3,580)
International (n = 2,337) 46 0.69 0.040 0.49 0.98 0.71 0.054 0.50 1.01
Completed MOC on time? 99

(ref = yes, n = 5,329)
No (n = 588) 48 4.63 < 0.0001 3.28 6.54 4.61 < 0.0001 3.27 6.51
HR, hazard ratio; MOC, maintenance of certification; ref, reference group.
Anesthesiology 2018; 129:812-20 816 Zhou et al.
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Fig. 2. Cumulative proportion of individuals who have not had a license action since receiving primary certification for physi-
cians in the 2000 to 2005 cohort (i.e., with time-limited certificates) who did (n = 5,329, blue line) and did not (n = 588, red line)
complete maintenance of certification (MOC) requirements within the 10-yr period as required, as estimated with Kaplan-Meier
method. Shown below the abscissa are the numbers of physicians at risk for each category.

anesthesiology maintenance of certification examination
(i.e., met part III requirement) but did not meet at least one
other maintenance of certification requirement. There were
6 (9.0%) license action cases in these physicians, compared
with 42 (8.1%) cases in the 521 physicians who either did
not take or did not pass the anesthesiology maintenance of
certification examination (hazard ratio = 1.17; 95% CI, 0.50
to 2.75; P =0.72, univariate). Of those who took but did not
pass the anesthesiology maintenance of certification exami-
nation (n = 134), there were 6 (4.5%) cases (hazard ratio =
0.43; 95% CI, 0.14 to 1.35; P = 0.15, univariate, compared
with the 67 physicians who passed the examination but did
not meet at least one other requirement). Finally, there were
48 physicians (0.8% of the 5,917 physicians issued time-
limited certificates) who failed to complete maintenance of
certification solely because they failed the anesthesiology
maintenance of certification examination (i.e., they met all
other requirements). There was 1 (2.1%) case among these
48 physicians (hazard ratio = 0.19; 95% CI, 0.02 to 1.60;
P = 0.13, univariate, compared with the 67 physicians who
passed the examination but did not meet at least one other
requirement).

Discussion

The major findings of this study were that (1) the intro-
duction of time-limited certificates in 2000 was not associ-
ated with a difference in the postcertification incidence of
license actions between physicians certified before and after
2000, (2) voluntary participation in maintenance of certi-
fication was associated with a lower incidence of license
actions, and (3) not completing maintenance of certification

Anesthesiology 2018; 129:812-20 817

requirements in a timely fashion was associated with a higher
incidence of license actions. Initial board certification after
residency training (i.e., primary certification) is associated
with better physician performance, assessed with patient out-

13578 quality measures,”® and license actions.>%10

comes,
Unlike primary certification, little is known regarding how
physician participation and performance in maintenance of
certification is associated with physician performance. Three
studies found an association between scores on the Ameri-
can Board of Internal Medicine maintenance of certification
examination and various measures of care quality.'*'® How-
ever, none attempted to determine whether quality mea-
sures differed between physicians who passed and failed the
examination, providing little information to patients since
examination scores are not known to the public. In a previ-
ous analysis,'* we found that a history of license actions was
associated with lower scores on the anesthesiology mainte-
nance of certification examination; comparisons were not
made between those who passed and failed the examination.
To our knowledge, there are no published studies regard-
ing how performance on the other elements of maintenance
of certification, such as lifelong learning and self-assessment
(part II) or improvement in medical practice (part IV) may
be related to physician performance.

One approach to evaluate the impact of maintenance
of certification is to compare the performance of physi-
cians certified before and after the introduction of time-
limited certificates. Previous work from the American Board
of Internal Medicine found that the introduction of their
maintenance of certification process was not associated with
a change in ambulatory care—sensitive hospitalizations, but

Zhou et al.
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was associated with a small reduction in the growth rate of
annual healthcare costs.!” We found little effect of the intro-
duction of time-limited certificates in 2000 on the incidence
of license actions among anesthesiologists. Although this
finding could be interpreted as indicating that maintenance
of certification did not improve this measure of physician
performance, several factors need to be considered. First, the
four-part requirements for maintenance of certification in
anesthesiology evolved over time, not reaching relative sta-
bility until 2009, which provided a short follow-up time to
gauge its effectiveness in improving performance. Second,
those certified between 1994 and 1999 had the option to
voluntarily participate in maintenance of certification.
Approximately 1 in 10 physicians did, and they were signifi-
cantly less likely to receive license actions. This could have
occurred because participation improved performance or
because participation was a marker for those physicians who
already were at a lower risk for license actions. For example,
those who participated may already be better performers or
may be more likely to consistently comply with rules of any
kind. Indeed, excluding physicians with non—time-limited
certificates who voluntarily participated in maintenance of
certification from consideration, the introduction of the
time-limited certificates (with the attendant requirement to
participate in maintenance of certification) was associated
with a small but significantly lower risk of license actions (see
table 3, multivariable model 2). Again, this may represent
participation bias. Third, although we adjusted for the effects
of sex and medical school country, it is possible that the two
cohorts may have differed in other characteristics or abilities,
further confounding any cause-and-effect (or lack thereof)
interpretation for maintenance of certification introduc-
tion. For example, the proportion of candidates who passed
both part I and part II examinations on their first attempts
were 67.6% and 64.7% for the 1994 to 1999 cohort and
the 2000 to 2005 cohort, respectively (chi-square test, P
= 0.0002). Although the certification examinations have
evolved over time and pass rates in different years may not
be directly comparable, success in passing the anesthesiology
certification examinations on the first attempt is associated
with a reduced risk of license actions.® Thus, the higher rate
of passing in the earlier cohort could bias against finding a
lower incidence of license actions after the introduction of
maintenance of certification.

We also found that timely completion of maintenance
of certification requirements was associated with a lower
incidence of license actions; this result, to our knowledge,
represents the first demonstration in any specialty of an
association between meeting maintenance of certification
requirements and a measure of physician performance. This
finding was based on physicians who continuously enrolled
in maintenance of certification (i.e., did not have their
license or certificate revoked during the 10-yr maintenance
of certification cycle). The majority of those not complet-
ing requirements were deficient in multiple elements of
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maintenance of certification. This finding could reflect
physicians who simply decided not to participate, so did
not complete reporting of their maintenance of certifica-
tion requirements.

We were particularly interested in the effectiveness of
the anesthesiology maintenance of certification examina-
tion in predicting physician performance. Although this
exploratory analysis was limited due to the relatively small
number of physicians who did not pass the examination,
we found little evidence of an association between passing
the anesthesiology maintenance of certification examination
and license actions. Indeed, among those physicians who
did not complete maintenance of certification requirements
solely because they failed the anesthesiology maintenance of
certification examination, only one license action case was
reported. This finding may reflect a relatively high pass rate
for the anesthesiology maintenance of certification examina-
tion, averaging 94% for first-time takers over the period of
study. Nonetheless, it suggests that achieving a passing score
on the examination alone has little value in predicting the
pronounced practice deficiencies implied by license actions.
The anesthesiology maintenance of certification examination
was replaced in 2016 by the Maintenance of Certification in
Anesthesiology Minute pilot program, a longitudinal assess-
ment of knowledge that applies principles of adult learning
theory in an effort to retain and enhance knowledge of the
participants that provides 120 questions online each year.'®
Future research will investigate whether participation and
performance in this program are better predictors of license
actions than the anesthesiology maintenance of certification
examination.

We have previously reported a detailed analysis of inci-
dent license actions in anesthesiologists who entered training
in U.S. programs from 1971 to 2011, showing that achiev-
ing primary certification was associated with a markedly
lower risk of actions.® The risk of license actions was higher
in men than women and lower in international medical
graduates than in American medical graduates. The current
analysis (which included only physicians who achieved pri-
mary certification over a more limited date range) confirms
the finding of lower risk among women but does not find a
significant difference according to medical school country.
In this previous analysis, incidence rates for license actions
were largely stable over time at approximately 2 to 3 new
cases per 1,000 person-years,® such that approximately 1 in
every 20 board-certified anesthesiologists were estimated to
experience a license action over the course of a 30-yr career.
Accordingly, in the current study 587 individuals (3.8%
of the 15,486 anesthesiologists who had not experienced
license actions before primary certification) experienced at
least one prejudicial license action after primary certifica-
tion. To put this cumulative incidence in context, a previ-
ous report concerning California physicians'® found that the
incidence rate of license actions for all California physicians
(2.4 new cases per 1,000 person-years) is comparable to what
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we had previously observed for U.S. anesthesiologists.® In a
case-control analysis of California physicians, anesthesiolo-
gists had a similar risk compared with surgeons and internal
medicine specialists.” Further work would be necessary to
evaluate hypotheses related to any differential risk of license
actions across medical specialties.

This analysis has several limitations. Although a major
advantage of using license actions is the ability to ascertain
this outcome in all licensed physicians, license actions only
capture the lower bound of physician performance and do
not reflect variations in physician performance above this
threshold. The relatively low rates of license actions also may
have affected our statistical power to detect a true difference
between the 1994 to 1999 cohort and the 2000 to 2005
cohort. Another limitation of using license actions is vari-
ability among state boards regarding the criteria for license
actions. Unmeasured variables may have confounded the
results, especially in the direct comparison of the two cohorts
before and after the introduction of maintenance of certifica-
tion. Due to the relatively high pass rate for those taking the
anesthesiology maintenance of certification examination for
the first time, we did not account for the number of attempts
to pass this examination in the primary analysis (only 3.2%
of those passing the examination required more than one
attempt to do so). Nevertheless, there was little evidence that
the incidence of license actions differed between those who
did and did not require multiple attempts to pass the exami-
nation (hazard ratio = 1.09; 95% CI, 0.35 to 3.44; P = 0.88,
univariate).

In summary, although the introduction of time-limited
certificates and the maintenance of certification require-
ment in 2000 was not associated with a difference in the
incidence of license actions among board-certified anesthe-
siologists, both voluntary participation in maintenance of
certification and completion of maintenance of certifica-
tion requirements in a timely fashion were associated with a
lower incidence of such actions. These findings suggest that
timely completion of maintenance of certification require-
ments serves as an indication to the public that a physician is
less likely to be disciplined by a state licensing agency. These
observational data cannot determine whether the associa-
tion arises because maintenance of certification participation
actually improves physician performance or simply serves as
a marker for other physician characteristics that reduce the
risk of license actions.
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ANESTHESIOLOGY REFLECTIONS FROM THE WOOD LIBRARY-MUSEUM

From “Bagging” Patients to Bagging Dr. Heidbrink, Maker of
Anesthesia Machines

Alongside corporate literature, patents, and samples of his Heidbrink breathing bags, did Minnesota dentist-anesthetist
Jay Albion Heidbrink (1875 to 1957) ever carry copies of his handwritten memoirs? We can only speculate. What we do
know is that “Doctor Heidy” was the most successful American ever to design and mass-produce anesthesia machines.
Eventually, decades of Heidbrink manufacturing history merged with that of the “Ohio” line to generate “Heidbrink-Ohio”
machines. At some point after his passing, Heidbrink’s leather “doctor’s bag” (above) was deaccessioned from his
estate. Was Dr. Heidbrink’s bag destined for the dustbin of history? No, fortunately a hand-tooled leather flap (upper
inset) facilitated the bag’s rescue by the Wood Library-Museum and identified the bag as onetime property of “DR. J.
A. HEIDBRINK. / MINNEAPOLIS.” (Copyright © the American Society of Anesthesiologists’ Wood Library-Museum of

Anesthesiology.)

George S. Bause, M.D., M.RH., Honorary Curator and Laureate of the History of Anesthesia, Wood Library-Museum
of Anesthesiology, Schaumburg, lllinois, and Clinical Associate Professor, Case Western Reserve University, Cleveland,

Ohio. UJYC@aol.com.
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