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BACKGROUND: Some have questioned whether suc-
cessful performance in the American Board of Inter-
nal Medicine (ABIM) Maintenance of Certification
(MOC) program is meaningful. The association of
the ABIM Internal Medicine (IM) MOC examination
with state medical board disciplinary actions is
unknown.
OBJECTIVE: To assess risk of disciplinary actions among
general internists who did and did not pass the MOC
examination within 10 years of initial certification.
DESIGN: Historical population cohort study.
PARTICIPANTS: The population of internists certified in
internal medicine, but not a subspecialty, from 1990
through 2003 (n = 47,971).
INTERVENTION: ABIM IM MOC examination.
SETTING: General internal medicine in the USA.
MAIN MEASURES: The primary outcome measure was
time to disciplinary action assessed in association with
whether the physician passed the ABIM IM MOC exami-
nation within 10 years of initial certification, adjusted for
training, certification, demographic, and regulatory vari-
ables including state medical board Continuing Medical
Education (CME) requirements.
KEY RESULTS: The risk for discipline among physicians
who did not pass the IM MOC examination within the
10 year requirement window was more than double than
that of those who did pass the examination (adjusted HR
2.09; 95% CI, 1.83 to 2.39). Disciplinary actions did not
vary by state CME requirements (adjusted HR 1.02; 95%
CI, 0.94 to 1.16), but declined with increasing MOC ex-
amination scores (Kendall’s tau-b coefficient = − 0.98 for
trend, p < 0.001). Among disciplined physicians, actions
were less severe among those passing the IM MOC exam-
ination within the 10-year requirement window than
among those who did not pass the examination.
CONCLUSIONS: Passing a periodic assessment of medi-
cal knowledge is associated with decreased state medical
board disciplinary actions, an important quality outcome
of relevance to patients and the profession.
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INTRODUCTION

The American Board of Internal Medicine (ABIM) in-
stituted initial certification and maintenance of certifica-
tion (MOC) examinations in support of its mission BTo
enhance the quality of health care by certifying inter-
nists and subspecialists who demonstrate the knowledge,
skills and attitudes essential for excellent patient care.^1

Evidence has accumulated demonstrating that care pro-
vided by certified internists, compared to those who are
not certified, is associated with better processes and
outcomes,2 including mortality.3,4 While associations be-
tween certification and better care are fairly widely
accepted, fewer studies have assessed associations of
care with MOC.5–7 One factor in the controversy over
MOC in general, and the MOC examination in particu-
lar, has been skepticism about evidence of impact on
patient care.8–13

State medical board disciplinary action is an important
outcome that matters to patients; it is directly related to quality
of patient care and, in many cases, patient safety.14 Higher
performance on the ABIM Internal Medicine (IM) initial
certification examination is strongly correlated with decreased
incidence of state medical board disciplinary actions.15 Physi-
cians certified by ABIM have a five-fold decreased incidence
of disciplinary actions compared to those who start IM resi-
dency, but fail to become certified.16 Among disciplined phy-
sicians, the distribution of severity of actions is less severe in
certified compared to never certified physicians.16

Since IM MOC examinations are required at 10-year inter-
vals for physicians initially certified after 1989,2 enough time
has passed to accumulate sizable cohorts of physicians re-
quired to take the MOC examination to remain certified.
Based on findings associated with initial certification, we
hypothesized that those who pass the IM MOC examination
within 10 years of initial certification would have lower rates
of disciplinary actions compared to those who do not take or
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do not pass the examination. Specifically, we sought to ad-
dress four primary hypotheses:

1. There is an inverse association between passing the
MOC examination and the risk of disciplinary actions.

2. The trends in hazard rates for disciplinary actions over
time are lower for those passing the MOC examination
within 10 years of initial certification compared to those
who do not pass within this time frame.

3. The risk of disciplinary action against physicians
declines as scores on the MOC examination increase.

4. Disciplinary actions are proportionally less severe among
those passing the MOC examination compared to those
who do not pass within 10 years of initial certification.

METHODS

Study Population

General internists were eligible for inclusion if they passed the
ABIM IM certification examination between 1/1/1990 and 12/
31/2003 (n = 47,971). We did not include anyone ever certi-
fied in an IM subspecialty. Because our focus was the MOC
examination and certificates were issued for 10 years during
the study period, participants’ start dates in the study began
10 years following their initial certification year. Participants
were followed until 12/31/2015. Using data available in the
ABIM database, we excluded anyone believed to practice
outside the USA (n = 1376), older than 75 years when passing
the initial certification examination (n = 2), known to be dead,
retired, or in restitution for behaviors not associated with
medical licensure (n = 202). Because a disciplined license
precludes taking the MOC examination, we excluded those
disciplined prior to their study start date (n = 991) to avoid
overestimating potential associations with the MOC
examination.

Measurements

The primary outcomemeasure was time (years) to disciplinary
action. The Federation of State Medical Boards (FSMB) pro-
vided ABIM information about physicians subjected to med-
ical license-related disciplinary actions through the Disciplin-
ary Action Notification System which provides all sanction
records on all physicians in all state medical licensing boards
to the certifying boards.17 The primary independent variable
was passing the IM MOC examination by the individual’s
study start date (initial certification date plus ten full calendar
years). Individuals passing the IM MOC examination after
their study start date (i.e., the eleventh year after initial certi-
fication or later) were defined as having not passed during the
study period.
Our full model included variables pertaining to training,

certification, physician demographics, and state regulatory

environments in which they practiced. All variables were
determined a priori and selected to maintain consistency with
previous studies on disciplinary action that included similar
variables.15,16 Training and certification covariates included
years since the first attempt at the IM initial certification
examination (a proxy for years from training), year of passing
the IM initial certification examination (categorized into five
discrete cohorts to account for policy changes over time:
1990–1992, 1993–1995, 1996–1998, 1999–2001, and 2002–
2003), and attempts to pass the IM initial certification exam-
ination (one vs. more than one).
Demographic variables included sex, age at passing the IM

initial certification examination (30 years and younger vs.
31 years and older), birth country (USA vs. international),
medical school country (US/Canadian vs. international), and
geographic region (Midwest, Northeast, South, and West).
Separate variables were created for the four combinations of
birth country by medical school country because previous
studies suggested different risk profiles for these groups.15

Two indices related to state regulatory environments were
created. The first was a state disciplinary rate index for which
higher values represented higher disciplinary actions per 1000
physicians in each state and the District of Columbia.18 The
second index reflected variability in state CME requirements
to maintain licensure such that higher values represented
greater CME requirements.19 Both indices were converted to
Z-scores with means of zero and unit standard deviations
across the 50 states and Washington DC (see Table 1).
Similar to prior studies,16 disciplinary actions were catego-

rized as very severe if they resulted in loss of licensure,
moderately severe if they resulted in license restrictions or
probation, and less severe if they resulted only in reprimands
or administrative actions (e.g., fines).

Statistical Analysis

An historical cohort study was designed to compare risks of
disciplinary actions over time for physicians passing the IM
MOC examination versus those who did not pass within
10 years of initial certification. We used Cox regression to
compare disciplinary hazard rates between groups in the pre-
viously specified full model (see Table 1).We used accelerated
failure time (AFT) regression to produce Kaplan-Meier esti-
mates of cumulative proportions of disciplinary actions over
time controlling for all study covariates. Goodness-of-fit indi-
ces and visual inspection indicated that we met the assump-
tions of each model. We graphically compared cumulative
proportions of disciplinary actions over time among those
who did not take the MOC examination within 10 years of
initial certification with those who took and failed the MOC
examination in the study period and found them to be similar
(Fig. 1), so we retained the primary comparison of those
passing the MOC exam in the 10-year requirement window
with thosewho did not pass either because they did not take, or
took and failed the examination. Numbers and rates of disci-
plinary actions among subgroups of those who did not pass the
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IMMOC examination within 10 years were tabulated. Person-
years in the study began from the study start date and contin-
ued until a disciplinary action occurred or until the study end

date of 12/31/2015. Multiple imputation via the fully condi-
tional specification model was used to replace missing values
in covariates, assuming data were missing at random (see
Table 1).
To correlate rates of disciplinary action with performance

on first attempt IM MOC examination scores, we used exam
Z-scores categorized into six, standard deviation, intervals.
Within each interval, we calculated disciplinary actions per
10,000 person-years. We graphed disciplinary rates by Z-score
intervals and used Kendall’s tau-b coefficient to gauge the
magnitude of association.
We addressed the fourth hypothesis by using the Cochran-

Armitage trend test to contrast the proportion of least severe to
most severe disciplinary actions by MOC examination status
among disciplined physicians.
To assess the possibility that observed associations of dis-

ciplinary actions with the IM MOC examination might be
related to differences in baseline professionalism, we conduct-
ed a post-hoc sensitivity analysis incorporating residency pro-
gram director ratings of professionalism into the full Cox
regression model for all cohorts with complete ratings.
To assess whether initial certification examination score

might be a better predictor of discipline than initial certifica-
tion examination attempts, we conducted a post-hoc sensitiv-
ity analysis replacing initial certification examination attempts
with the first attempt initial certification examination score in
the full model.
P values were two-tailed. Cox regression coefficients were

adjusted for multiple comparisons using a Holm stepdown
correction. Analysis was conducted using SAS software ver-
sion 9.4 (SAS Institute Inc., Cary, NC).

Table 1 Demographic and Training Characteristics of Internal
Medicine Physicians, Initially Certified by ABIM 1990–2003, by

Status of Passing the IM MOC Exam (N = 45,400)

Passed IM MOC
exam within 10 years
of initial certification
(n = 28,178)

Did not pass IM
MOC exam within
10 years of initial
certification (n =
17,222)

Predictor variables
Male, n (%) 15,978 (56.7) 10,960 (63.6)
> 30 years of age
at cohort year*, n
(%)

16,045 (56.9) 12,683 (73.6)

Born outside of
USA†, n (%)

11,853 (42.1) 8363 (48.6)

International
medical school
graduate‡, n (%)

9565 (33.9) 7263 (42.2)

Geographic region §, n (%)
Midwest 5746 (20.4) 2882 (16.7)
Northeast 6806 (24.2) 4474 (26.0)
South 8924 (31.7) 6141 (35.7)
West 6700 (23.8) 3646 (21.2)
Cohort year ||, n (%)
1990–1992 3385 (12.0) 2557 (14.9)
1993–1995 5435 (19.3) 2893 (16.8)
1996–1998 8384 (29.8) 5421 (31.5)
1999–2001 6908 (24.5) 3810 (22.1)
2002–2003 4066 (14.4) 2541 (14.8)
> 1 Attempt on IM
certification exam,
n (%)

4809 (17.1) 6259 (36.3)

Disciplinary rates
index by state¶,
mean (SD)

−0.19 (0.87) −0.19 (0.85)

State CME
requirement#,
mean (SD)

33.65 (15.99) 32.87 (15.68)

State CME index#,
mean (SD)

0.27 (1.04) 0.22 (1.03)

Disciplined, n (%) 384 (1.4) 565 (3.3)

*Missing: passed MOC, 2; did not pass MOC, 3. Missing values are
imputed in regression analysis
†Missing: passed MOC, 74; did not pass MOC, 67. Missing values are
imputed in regression analysis
‡Missing: passed MOC, 5; did not pass MOC, 23. Missing values are
imputed in regression analysis
§Missing: passed MOC, 2; did not pass MOC, 79. Missing values are
imputed in regression analysis. Midwest includes Indiana, Illinois,
Michigan, Ohio, Wisconsin, Iowa, Kansas, Minnesota, Montana,
Nebraska, North Dakota, and South Dakota; Northeast includes
Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island,
Vermont, New Jersey, New York, and Pennsylvania; South includes
Alabama, Arkansas, Delaware, Florida, Georgia, Kentucky, Louisiana,
Maryland, Mississippi, North Carolina, Oklahoma, South Carolina,
Tennessee, Texas, Virginia, Washington DC, and West Virginia; West
includes Alaska, Arizona, California, Colorado, Hawaii, Idaho, Mon-
tana, Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming
||Cohort year is the year of the passing attempt on the Internal Medicine
initial certification exam
¶A standardized index of physician disciplinary actions taken per 1000
active physicians in each state and the District of Columbia. The state
disciplinary rate index is scaled to have a mean of 0 and a SD of 1
across the 50 states and the District of Columbia
#The state CME requirement was based on the number of CME hours
that physicians must complete each year to maintain licensure, with an
extra 10 points given to states that have additional requirements. In all
analyses, a standardized index was used, scaled to have a mean of 0 and
a SD of 1 across the 50 states and the District of Columbia

Fig. 1 Kaplan-Meier estimates of cumulative percentage of disci-
plines by IM MOC examination status within 10 years of initial
certification, adjusted for study covariates. The Kaplan-Meier

cumulative percentage estimates with pointwise confidence intervals
are depicted in the graph. At the end of year 10, the two upper

curves represent physicians who did not take an IM MOC
examination (green, n = 13,653) or who attempted but did not pass
(red, n = 3569), while the lower curve represents physicians who

passed an IM MOC examination (blue, n = 28,178) within 10 years
of initial certification.
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The Institutional Review Board of the University of Penn-
sylvania approved the study.

RESULTS

Demographic characteristics of physicians passing and not
passing the IM MOC examination within 10 years of initial
certification are displayed in Table 1.

Historical Cohort Study

Adjusted hazard ratios for discipline are displayed in Table 2.
Among physicians who did not pass the IM MOC examina-
tion within 10 years of initial certification, the risk was more
than double than that of those who did pass the examination
(adjusted HR 2.09 (95% CI 1.83, 2.39)). Physicians who did
not pass the IM initial certification examination on the first
attempt had a 35% higher risk of discipline (adjusted HR 1.35
(95% CI 1.14, 1.60)) than those passing on the first attempt.
Hazard ratios for discipline also differed by demographic

characteristics and were higher for physicians who were male
versus female (adjusted HR 1.95 (1.67, 2.27)), older than

30 years versus 30 years or younger at training completion
(adjusted HR 1.27 (1.08, 1.50)), living in the South (adjusted
HR 1.78 (1.49, 2.14)) versus Northeast, and practicing in
states with higher disciplinary rates (adjusted HR 1.13 (1.05,
1.22)). Increased state CME requirements were not associated
with significant differences in hazard ratios for discipline
(adjusted HR 1.02, (0.94, 1.09)).
Numbers and rates of disciplinary actions among subgroups

of individuals not passing the IM MOC examination within
10 years of initial certification are shown in Table 3.

MOC Examination Score

We found an inverse relationship between IMMOC examina-
tion score and rates of disciplinary actions. (Fig. 2, Kendall’s
tau-b coefficient = − 0.98 for trend, p < 0.001.)

Severity of Discipline

Among disciplined physicians, those passing the IM MOC
examination within ten years of initial certification had a
higher proportion of less severe disciplinary actions and a
lower proportion of very severe actions than those who did
not pass (45.0 vs 34.1% and 20.3 vs. 24.7%, respectively,
Cochran-Armitage trend test statistic Z = 3.01, P = 0.003).

Sensitivity Analyses

Not passing the IM MOC examination within 10 years of
initial certification remained independently associated with
higher disciplinary rates in both sensitivity analyses: specifi-
cally, controlling for baseline professionalism as measured by
adding residency program director professionalism ratings to
our full model (adjusted HR 2.1, 95% CI (1.80, 2.44)) and
replacing initial certification examination attempts with initial
certification examination score in the full model (adjusted HR
2.05, 95% CI (1.78, 2.35)).

DISCUSSION

Among physicians who had been certified for at least 10 years,
there was a significant association between not passing the IM
MOC examination and state medical board disciplinary ac-
tions; specifically, not passing the IM MOC examination
within 10 years of initial certification was associated with
more than twice the rate of disciplinary actions over time,
compared to those who passed the examination. In addition,
there was a Bdose response^ among those who took the IM
MOC examination, with higher scores associated with signif-
icantly lower disciplinary rates. Finally, disciplinary actions
were proportionally less severe among those who passed the
IM MOC examination. These findings are similar to associa-
tions related to initial certification.15,16 That there is a differ-
ential association of disciplinary actions between physicians
who did and did not pass the IM MOC examination is impor-
tant information for patients and health care providers since it

Table 2 Cox Regression Analysis Predicting Hazard Risk of
Discipline, by Person-Years in Study (N = 45,400)

Predictor variables Disciplined vs. not disciplined

Hazard
ratio

95% confidence
interval

Training and certification
Passed MOC exam within 10 years
of initial certification (N vs. Y)*

2.09 †** (1.83, 2.39)

Cohort year‡ (90–92 vs. 02–03) 1.17 (0.81, 1.70)
Cohort year‡ (93–95 vs. 02–03) 1.19 (0.83, 1.70)
Cohort year‡ (96–98 vs. 02–03) 1.36 (0.96, 1.93)
Cohort year‡ (99–01 vs. 02–03) 1.02 (0.70, 1.47)
Number of attempts on IM cert
exam (> 1 vs. 1)

1.35** (1.14, 1.60)

Years since first IM exam attempt 0.98 (0.96, 1.00)
Demographic characteristics
Sex (M vs. F) 1.95** (1.67, 2.27)
Age at cohort year (> 30 vs. ≤ 30
years)

1.27** (1.08, 1.50)

International birth country/
international medical school§

1.12 (0.97, 1.30)

International birth country/US/
Canadian medical school§

0.79 (0.62, 1.01)

US birth country/international
medical school§

1.33 (1.01, 1.75)

Geographic region (MW vs. NE) 1.12 (0.90, 1.40)
Geographic region (SO vs. NE) 1.78** (1.49, 2.14)
Geographic region (WE vs. NE) 1.32 (1.07, 1.62)
Regulatory Environment
Disciplinary rates index by state 1.13** (1.05, 1.22)
State CME requirement index 1.02 (0.94, 1.09)

*BPassed the MOC exam^ means physicians passed within the 10-year
policy timeframe
†The unadjusted HR for not passing the MOC exam within 10 years is
2.40 (2.11, 2.73)
‡Cohort year is the year of the passing attempt on the IM initial
certification exam
§Reference group is US birth country/US/Canadian medical school
**Cells with a double asterisk are statistically significant (P < 0.05)
after Holm correction for all the variables used in the full model
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provides a marker for physicians who are less likely to have
these actions.
About 2% of physicians in this population were disciplined,

yet the absolute number receiving disciplinary actions was
sizable (n = 949). Given that general internists may have panel
sizes of 1000–3000 patients,20,21 the numbers of patients
potentially cared for by physicians in this population with
disciplinary actions could be conservatively estimated to be
many hundreds of thousands to a few million. The large
number of patients potentially affected further highlights the
relevance of MOC to informing the public’s choice of
physicians.22,23

In 2005, Papadakis et al. published the seminal work dem-
onstrating association between professionalism in medical
school and subsequent disciplinary actions quantified using
Population Attributable Risk (PAR)24 at 26%.25 In compari-
son, the PAR, or percentage of total disciplinary actions in this
population that can be attributed to not having passed the IM
MOC exam is 35% (95% CI 28 to 39%).
Some have suggested the association between certification

and disciplinary actions may relate more to the professional-
ism of those certified, compared to those who are not certified,
than to medical knowledge.15,25,26 However, our sensitivity
analysis suggested passing the IM MOC examination within

10 years of initial certification was associated with reduced
disciplinary rates independent of prior professionalism ratings
in residency. While it is true that residency ratings of core
competencies are inter-correlated,27 our data add to growing
evidence suggesting the amount of medical knowledge a
physician has acquired, and maintains, is itself associated with
better performance and care independent of other acts of
professionalism.28–30 This is particularly evident in the Bdose
response^ of examination scores now demonstrated in the
United States Medical Licensing Examination,31 certifica-
tion15 and MOC (Fig. 2); i.e., it is not just passing vs failing
that is associated with fewer disciplinary actions; rather, those
with demonstrably more medical knowledge (i.e., higher
scores) have significantly fewer disciplinary actions than those
with lower scores distributed in a score-dependent gradient.
Similarly, those who require more than one attempt to pass the
IM initial certification examination are at greater risk for
disciplinary actions (Table 2). Finally, those who fail the IM
MOC examination have similarly higher disciplinary rates
than those who do not take the IM MOC examination within
10 years of initial certification (Fig. 1). If it were merely an
Bact of professionalism^ to complete the MOC process, then
those who take but fail the examination should have disciplin-
ary rates closer to those who take and pass the examination.

Table 3 Numbers and Rates of Disciplinary Actions among Subgroups of Physicians Who did and did not Pass the IM MOC Examination
within 10 Years of Initial Certification

Study subgroups N* No. (%) of
disciplined

Person-years Discipline rate/10,000
person-years

95% confidence
intervals

Passed within 10 years 28,178 384 (1.4) 217,261 17.7 (16.0, 19.5)
Failed within 10 years 3569 94 (2.6) 24,157 38.9 (31.4, 47.6)
Did not take within 10 years
Passed after 10 years 4591 138 (3.0) 39,598 34.9 (29.3, 41.2)
Failed after 10 years 1927 105 (5.5) 14,700 71.4 (58.4, 86.5)
Never took MOC exam 7135 228 (3.2) 55,776 40.9 (35.7, 46.5)

*Percent of total population (N= 45,400): passed MOC exam within 10 years, 62.1%; failed MOC exam within 10 years, 7.9%; did not take MOC
exam within 10 years includes passed on the first attempt after 10 years, 10.1%; failed on the first attempt after 10 years, 4.2%; never took, 15.7%

Fig. 2 Rates of disciplinary actions per 10,000 person-years (with 95% CIs), by MOC exam Z-score, Fall, 2004–Spring, 2015 (N = 34,700). MOC
scores from November, 2004 to May, 2015 were used for the score analysis to keep the format and scale of the examination consistent over time

because of a change in MOC exam format beginning in the Fall of 2004. Lower Z-score means lower MOC examination score.
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However, these data demonstrate the opposite; supporting the
hypothesis that more medical knowledge is associated with
fewer disciplinary actions.
A close examination of published causes of disciplinary

actions may reveal a rationale for the association between
increased medical knowledge and fewer disciplinary actions.
While it is true that Morrison et al. found in their large state
sample of causes for discipline that most disciplinary actions
might be categorized as lapses in professionalism, the single
largest category was Bnegligence or incompetence^ account-
ing for 34% of the causes of discipline.14 It is possible that
physicians staying more current in knowledge and practice
may well be more likely to recognize and provide appropriate
care, thus avoiding actions considered as Bnegligence or
incompetence.^
Some critics of MOC have suggested that CME is sufficient

demonstration of staying current in knowledge and prac-
tice.13,32–34 However, our study included differential CME
amounts required by state medical licensing boards and found
no difference in disciplinary rates associated with the amount
of CME required for licensure, suggesting that completing
CME alone does not reduce the risk of disciplinary action.
By contrast, passing the IM MOC examination was the single
strongest factor associated with fewer disciplinary actions in
our analysis of this population.
Our study has limitations. First, this is a population-based

cohort study, a strong study design for prognosis of outcomes
like disciplinary actions, yet it is an observational study, and
thus cannot determine causality. Second, while we did adjust
for known and potentially associated variables, it is possible
that factors for which we did not account may affect the risk of
disciplinary actions. For example, our study may underesti-
mate the association of not passing the IM MOC examination
and disciplinary actions because some licensed physicians
may have left the practice of medicine and, therefore, were
no longer at risk for disciplinary actions. Published rates of
attrition of general internists from the practice of medicine in
the last decade were between 1735 and 23%36; whereas, there
were only 16% in our population who never took the IMMOC
examination, and this group had significantly higher rates of
disciplinary actions than those who took and passed the MOC
examination within 10 years (Table 3), indicating many were
still practicing medicine. Insofar, as attrition from the practice
of medicine may have occurred for some who never took the
IMMOC examination, these already higher rates of disciplin-
ary action would be underestimates of the true association.
Also, we did not have a measure of patient volume per
physician for our cohort. While some studies have demon-
strated an association between patient volume and patient
outcomes,3,4 others have not.37–40 Even in those that did
demonstrate an association, the magnitude of association was
small; so, patient volume metrics, if added to our model,
would be unlikely to change significantly the association of
passing the IM MOC examination with disciplinary actions.
Third, our study population included only general internists,

the largest group of physicians certified. Future studies could
assess similar associations in subspecialists. Fourth, our study
excluded physicians disciplined within the first 10 years after
initial certification, so our results are most generalizable to
physicians who similarly were not disciplined in the first
10 years after initial certification, but this includes more than
98% of all physicians initially eligible for inclusion in our
study. Fifth, we did not assess associations of disciplinary
actions for physicians who were certified prior to 1990 be-
cause these physicians are not required to take the MOC
examination to maintain their Btime-unlimited^ or
Bgrandfathered^ certificates.41 This may warrant future study
given our finding that increased age is associated with in-
creased risk of disciplinary actions.
In conclusion, this study provides important evidence to

support the concept that passing a periodic assessment of
medical knowledge among practicing physicians is associated
with enhancing the quality of healthcare.
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