OPEN

Admission factors associated with international medical
graduate certification success: a collaborative retrospective
review of postgraduate medical education programs

in Ontario

Lawrence E.M. Grierson PhD, Mathew Mercuri PhD, Carlos Brailovsky MD MA(Ed), Gary Cole PhD,
Caroline Abrahams MPA, Douglas Archibald PhD, Glen Bandiera MD MEd, Susan P. Phillips MD,
Glenna Stirrett MD, J. Mark Walton MD, Eric Wong MD, Inge Schabort MBChB

Background: The failure rate on certification examinations of The College of Family Physicians of Canada (CFPC) and the Royal
College of Physicians and Surgeons of Canada (RCPSC) is significantly higher for international medical graduates than for Canadian
medical school graduates. The purpose of the current study was to generate evidence that supports or refutes the validity of hypothe-
ses proposed to explain the lower success rates.

Methods: We conducted retrospective analyses of admissions and certification data to determine the factors associated with suc-
cess of international medical graduate residents on the certification examinations. International medical graduates who entered an
Ontario residency program between 2005 and 2012 and had written a certification examination by the time of the analysis (2015)
were included in the study. Data available at the time of admission for each resident, including demographic characteristics, previous
experiences and previous professional experiences, were collected from each of the 6 Ontario medical schools and matched with
certification examination results provided by The CFPC and the RCPSC. We developed logistic regression models to determine the
association of each factor with success on the examinations.

Results: Data for 900 residents were analyzed. The models revealed resident age to be strongly associated with performance
across all examinations. Fluency in English, female sex and the Human Development Index value associated with the country of
medical school training had differential associations across the examinations.

Interpretation: The findings should contribute to an improved understanding of certification success by international medical gradu-
ates, help residency programs identify at-risk residents and underpin the development of specific educational and remedial interven-
tions. In considering the results, it should be kept in mind that some variables are not amenable to changes in selection criteria.

ostgraduate training in Canada is a critical step on

the path to medical practice in Canada for interna-

tional medical graduates. Success rates on the Royal
College of Physician and Surgeons of Canada (RCPSC) and
The College of Family Physicians of Canada (CFPC) licen-
sure examinations that follow postgraduate training indicate
that international medical graduates have more difficulty
achieving certification than do graduates of Canadian medi-
cal schools. For example, in 2007, the pass rate among
international medical graduates who were residency trained
in Canada on their first attempt of the CFPC’s certification
examination (Certification in The College of Family Physi-
cians [CCFP]) was 66.0%, compared to 90.4% for their
Canadian medical graduate counterparts.! Success rates for
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international medical graduates varied between 51% and
74% in the ensuing 3 years.” More recently, pass rates
among international medical graduate residents on the
CCFP examination were 66.7% in 2015 and 88.8% in 2016,
compared to 93.3% and 93.5%, respectively, for Canadian
medical graduates (data presented in an internal report to the
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CFPC Board of Examiners). Similarly, between 2007 and
2016, 78.9% of international medical graduate residents
passed RCPSC examinations, compared to 95.2% of Cana-
dian medical graduates.

In October 2010, the Ontario government and the deans
of Ontario medical schools commissioned an independent
review of barriers and solutions to fair access for international
medical graduates seeking postgraduate positions with the
province’s faculties of medicine. With reference to initial
selection criteria for admission to residencies, the resulting
report’ articulated a need to better understand the predictors
of certification success of these graduates:

[T]he Faculties of Medicine, supported by the Ontario Govern-
ment, should identify research priorities to increase the evidence
base for selection decisions and outcomes, including ... predic-
tors for success in residency and beyond, including the best ways
to weigh and measure those factors. ... We recommend that
support for research on predictors of success and ways to
improve certification examination results, using the Ontario
experience, should be a priority.

In accordance with the priorities highlighted in the report, we
began province-wide research to determine the factors associ-
ated with success of international medical graduates on certifi-
cation examinations. Several mechanisms have been proposed
to explain their lower success rates. Some of these reflect
demographic characteristics of this population, such as second-
language proficiency® and older age,’ whereas others involve
features of the foreign medical education experience,"® the
time elapsed since medical training” and the impact of previous
clinical experiences.'” In addition, some investigators have con-
sidered the effect that cultural beliefs about sex roles and
physician—patient communication may have in explaining the
phenomenon!"!? (see Walsh and colleagues? for a review). The
purpose of the current study was to generate evidence that

supports or refutes the validity of these hypotheses.

Design

"This was a retrospective study that used information available
at the time of resident selection to develop, via regression
analyses, models of association for certification examination
results.

Study population

We aimed to include data for all international medical gradu-
ates who entered a residency program at 1 of the 6 Ontario
medical schools (McMaster University, Northern Ontario
School of Medicine, Queen’s University, University of
Ottawa, University of Toronto, Western University) between
2005 and 2012 and subsequently sat a certification examina-
tion. International medical graduates who had not written
either the CCFP or the RCPSC certification examination
were excluded from analysis. We defined an international
medical graduate as a Canadian citizen or permanent resident
who had received a medical degree at an institution outside
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Canada. Data concerning residents were de-identified at the
level of the resident and institution of postgraduate medical
training before analysis. Accordingly, findings for all partici-
pating universities are aggregated.

Data sources

We collected data from application information that was sub-
mitted to postgraduate residency programs in Ontario
through the Canadian Resident Matching Service or that
were held at the Ontario Physician Human Resources Data
Centre between 2005 and 2012. These data include demo-
graphic characteristics and details about the resident’s country
of medical training, medical school experiences, professional
activities and, in many cases, the Medical Council of Canada
Evaluating Examination (MCCEE) as well as the Clinical
Examination 1 or the National Assessment Collaboration
objective structured clinical examination. To accomplish this,
we developed a process for collating and analyzing resident
data that was in conformity with the ethics standards and
security concerns of the partner institutions. This included
the drafting of a comprehensive data-sharing agreement,
which described considerations for governance, provisions for
ensuring confidentiality and secure operational support for
data management through the Ontario Physician Human
Resources Data Centre.

Collation of the data from the 6 Ontario postgraduate resi-
dency programs showed the following factors to be suffi-
ciently represented to be included in the proposed models:
age, sex, previous internship (yes/no), previous residency (yes/
no), previous professional experience (yes/no), research expe-
rience (yes/no), conference attendance (yes/no), publications
(yes/no), teaching dossier (yes/no), fluency in English (yes/no)
and country of medical school training (Human Development
Index [HDI] value). Previous professional experience refers to
experience that residents may have had as practising physi-
cians elsewhere before joining their Ontario residency pro-
gram. We determined fluency in English by attestation of pri-
mary and secondary, or medical school education, conducted
in English.”® The HDI is a composite statistic of life expec-
tancy, education and per capita income indicators and is used
to rank countries along a scale of human development. HDI
values increase with greater lifespan, education and gross
domestic product, and with lower fertility and inflation rates.
By transforming the country of medical education factor to an
HDI value, we were able to treat it as a continuous variable.
The HDI value assigned to each country was based on the
2011 rating.'

We then merged these data with certification examination
data provided by the CFPC and the RCPSC with support
from the Ontario Physician Human Resources Data Centre.
In particular, performance on the first attempt of the CCFP
and RCPSC certification examinations — specifically, the
score on the Simulated Office Orals (SOOs [dichotomous]),
the score on the Short Answer Management Problems
(SAMPs [dichotomous]), pass/fail on the combined SOOs and
SAMPs, and pass/fail on the RCPSC certification examination
— was used as the dependent variables in regression models.



Statistical analysis

We used multivariable logistic regression models to deter-
mine which variables were associated with success on the
CCFP and RCPSC examinations. The methods of analysis
included the construct of univariate logistic regressions for
each independent variable as it pertained to each relevant
dependent variable. Any independent variable that was signifi-
cant at an o value set at p < 0.1 was included in a multivariable
logistic regression for each relevant dependent variable.
Through a stepwise approach, we removed nonsignificant
variables (p = 0.05) until the model yielded only significant
variables at an o value set at p < 0.05. We performed analyses
using Stata version 13 (StataCorp).

Ethics approval

Each participating school received institutional approval from
its local research ethics board, including the relevant Health
Sciences research ethics board, before study commencement.

In total, 900 international medical graduate residents (431
certified by the RCPSC and 469 by the CFPC) between 2005
and 2012 were included (Figure 1). A total of 1077 interna-
tional medical graduates wrote the RCPSC certification
examinations and 575 international medical graduates wrote
the CCFP certification examination for the first time over the
same period. Thus, the cases analyzed represent 40.0% and
83.6%, respectively, of the total potential populations. Step-
wise multivariable regression analyses of family medicine resi-
dents reflected a sample size of 469; this discrepancy was due

Eligible residents
n = 1652
¢ RCPSC n=1077
e CFPC n =575
Excluded: insufficient
reliable data sources
n =740
Y
Data acquired
n=912
e RCPSC n =431
e CFPC n =481
Excluded: data on age
missing n =12
Y
Included in final models
n =900
e RCPSC n =431
e CFPC n =469

Figure 1: Participant selection. Note: CFPC = College of Family
Physicians of Canada, RCPSC = Royal College of Physicians and
Surgeons of Canada.
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to missing data on age for 12 residents (Figure 1). The
included participants’ pass rate on the RCPSC examination
was 84.4% and on the CCFP examination, 79.3%.

Univariate analyses of success on the SOOs component of
the CCFP examination yielded age (OR 0.95, p = 0.007) and
previous professional experience (OR 0.51, p = 0.05) as associ-
ated with success at p < 0.1 (Table 1). However, multivariable
regression analyses for this dependent variable showed only
age to be associated with success: as age increased, the resi-
dents’ odds of passing this portion of the examination
decreased (Table 1).

Univariate analyses of success on the SAMPs component of
the CCFP examination showed age (OR 0.95, p = 0.001),
female sex (OR 2.07, p = 0.004), fluency in English (OR 1.68,
p = 0.04), country of medical school training (OR 8.48, p =
0.03), previous internship (OR 0.54, p = 0.03) and previous
publications (OR 2.28, p = 0.03) to be associated with success at
p < 0.1 (Table 2). Age, female sex and fluency in English were
retained as significant in the multivariable model. Specifically,
the odds of passing this portion of the examination decreased as
age increased and increased with fluency in English (Table 2).

Univariate analyses of success on the composite CCFP
examination (SOOs and SAMPs) yielded age (OR 0.95, p <
0.001), female sex (OR 1.58, p = 0.04), fluency in English
(OR 1.56, p = 0.05), country of medical school training
(OR 7.22, p = 0.02), previous professional experience (OR 0.63,
p = 0.06) and previous publications (OR 2.05, p = 0.03) as asso-
ciated with success at p < 0.1 (Table 3). Age and fluency in Eng-

Table 1: Association of factors on admission to residency with
success on Simulated Office Orals component* of the
Certification in The College of Family Physicians examination

Factor OR (95% CI) p value

Univariate regression
Age 0.950 (0.915-0.986) 0.007

Female sex 1.331 (0.732-2.419) 0.3
Fluency in English 1.334 (0.727-2.447) 0.4
Human Development 3.806 (0.366—39.568) 0.3
Index value

Previous internship 0.842 (0.436-1.623) 0.6
Previous residency 0.600 (0.312-1.157) 0.3
Previous professional 0.509 (0.257-1.007) 0.05
experience

Research experience 0.675 (0.341-1.335) 0.3
Conference attendance 1.455 (0.476-4.450) 0.5
Publications 2.146 (0.832-5.533) 0.1
Teaching dossier 1.399 (0.310-6.325) 0.7
Multivariable regression

Age 0.950 (0.915-0.986) 0.007
Constantt 71.918 (14.837-348.588) < 0.001

Note: Cl = confidence interval, OR = odds ratio.
*A total of 429/469 residents (91.5%) passed this portion of the examination.
1The value of the intercept of the line of best fit.
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lish were retained as significant in the multivariable model.
Specifically, the odds of passing the examination decreased as
age increased and increased with fluency in English (Table 3).

Univariate analyses of success on the RCPSC examination
yielded age (OR 0.94, p = 0.001), fluency in English
(OR 1.74, p = 0.05), country of medical school training
(OR 102.70, p < 0.001), previous residency (OR 0.44, p =
0.01) and previous professional experience (OR 0.38, p =
0.002) as associated with success at p < 0.1 (Table 4). Age,
fluency in English and country of medical school training
were retained as significant in the multivariable model. Spe-
cifically, the odds of passing the examination decreased as age
increased, increased with fluency in English and increased as
the HDI rating of the country of training increased
(Table 4). Of note, a correlation matrix revealed a low to
moderate negative relation between age and country of medi-
cal school training (7 = -0.36, p < 0.001). To understand the
impact of potential multicollinearity on the age and fluency
in English associations, we conducted an exploratory analysis
in which the country of training variable was removed from
the model. This analysis yielded no appreciable changes to
the associations of age and of fluency in English with success,
and, as such, we retained the country of training factor in the
multivariable analysis. It should be noted that the seemingly

high odds ratio associated with this factor is a function of the
HDI scoring (scale between 0 and 1).

Although many of the factors known by the residency pro-
grams at the time of resident selection were not associated with
international medical graduates’ success on the CCFP and
RCPSC examinations, we found some significant associations.
Most prominently, resident age was strongly associated with
performance across all examinations: the odds of success were
lower for older residents. There are several ways in which this
finding may be interpreted. Age may be a surrogate measure
for time elapsed since medical education and/or a resident’s
most recent professional experiences. However, age may also
reflect professional approaches that are more fully developed
in the older international medical graduate residents, who may
thus have more difficulty adapting work habits to meet the
unique demands of the Canadian medical system.’ Fluency in
English was significantly and positively associated with success
on the SAMPs component of the CCFP examination and
overall on the CCFP and RCPSC examinations. The written
nature of these tests offers a likely explanation for the signifi-
cant effect of this factor. The HDI score of the country of
medical school training was also associated positively with suc-
cess on the RCPSC examination. It is important to keep in
mind that the HDI score reflects development at the level of

Table 2: Association of factors on admission to residency with
success on Short Answer Management Problems component*
of the Certification in The College of Family Physicians
examination

Factor OR (95% Cl) p value
Univariate regression

Age 0.948 (0.918-0.979) 0.001
Female sex 2.068 (1.253-3.415) 0.004
Fluency in English 1.675 (1.015-2.765) 0.04
Human Development 8.477 (1.202-59.777) 0.03
Index value

Previous internship 0.538 (0.306—0.946) 0.03
Previous residency 1.009 (0.579-1.757) 1.0
Previous professional 0.658 (0.378-1.145) 0.1
experience

Research experience 0.820 (0.469-1.431) 0.5
Conference attendance 1.465 (0.609-3.523) 0.4
Publications 2.276 (1.068-4.853) 0.03
Teaching dossier 0.874 (0.308-2.474) 0.8
Multivariable regression

Age 0.940 (0.909-0.972) < 0.001
Female sex 1.957 (1.150-3.332) 0.01
Fluency in English 2.136 (1.250-3.652) 0.01
Constant 31.164 (7.892-123.067) < 0.001
Note: Cl = confidence interval, OR = odds ratio.

*A total of 401/469 residents (85.5%) passed this portion of the examination.

Table 3: Association of factors on admission to residency with
success on composite Certification in The College of Family
Physicians examination*

Factor OR (95% CI) p value
Univariate regression

Age 0.949 (0.922-0.976) < 0.001
Female sex 1.585 (1.023-2.455) 0.04
Fluency in English 1.552 (0.995-2.420) 0.05
Human Development Index 7.223 (1.286-40.568) 0.02
value

Previous internship 0.697 (0.430-1.130) 0.1
Previous residency 0.803 (0.496-1.300) 0.4
Previous professional 0.627 (0.386-1.018) 0.06
experience

Research experience 0.815 (0.501-1.326) 0.4
Conference attendance 1.381 (0.642-2.973) 0.4
Publications 2.054 (1.070-3.942) 0.03
Teaching dossier 1.029 (0.390-2.714) 1.0
Multivariable regression

Age 0.945 (0.918-0.972) < 0.001
Fluency in English 1.884 (1.182-3.002) 0.008
Constant 25.409 (7.723-83.605) < 0.001
Note: Cl = confidence interval, OR = odds ratio.

*A total of 372/469 residents (79.3%) passed both portions of the examination.
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Table 4: Association of factors on admission to residency with
success on Royal College of Physicians and Surgeons of
Canada certification examination*

Factor OR (95% ClI) p value
Univariate regression

Age 0.945 (0.914-0.976) 0.001
Female sex 1.093 (0.648-1.843) 0.7
Fluency in English 1.742 (0.995-3.051) 0.05
Human Development 102.696 (12.232-862.171) < 0.001
Index value

Previous internship 1.012 (0.562-1.820) 1.0
Previous residency 0.444 (0.239-0.825) 0.01
Previous professional 0.376 (0.201-0.704) 0.002
experience

Research experience 0.996 (0.577-1.717) 1.0
Conference attendance 1.073 (0.458-2.513) 0.9
Publications 0.842 (0.395-1.795) 0.6
Teaching dossier 2.589 (0.738-9.084) 0.1
Multivariable regression

Age 0.958 (0.925-0.992) 0.02
Fluency in English 1.873 (1.039-3.377) 0.04
Human Development 41.753 (4.293-406.048) 0.001
Index value

Constant 1.268 (0.115-13.988) 0.8
Note: Cl = confidence interval, OR = odds ratio.

*A total of 364/431 residents (84.4%) passed this examination.

the country and does not account for the quality of specific
medical training institutions within each country. We included
it in our models to inform on the potential influence that het-
erogeneity in global experiences may have on international
medical learners in Ontario. Ideally, we would have included
the individual schools as independent variables in the model.
However, this would have involved too many schools and,
thus, would have affected model stability. Interestingly, HDI
score was not associated with CCFP examination performance.
The only other factor that emerged as significant was
female sex, which was positively related to performance on the
SAMPs portion of the CCFP examination. Given that this
component is a written examination and that sex was not sig-
nificantly associated with the oral component (i.e., the SOOs),
it is difficult to interpret this finding as a function of inherent
sex-based rater bias. However, this result raises possibilities
that warrant further investigation. For instance, the SAMPs
from this period may have covered content or have been
worded in a fashion that favoured female performance. It is
also possible that the imbalance of global opportunities for
women in health care means that foreign-trained women
seeking admission into Canadian postgraduate training pro-
grams are from an inherently more qualified applicant pool.
Importantly, this research is hypothesis generating, such
that all conclusions drawn must be considered ad hoc inter-
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pretations. Furthermore, in weighing each of the factors iden-
tified as significant, one must keep in mind that the Canadian
Human Rights Act” precludes selection decisions that are
made on the basis of race, colour, national or ethnic origin,
religion, age, family or marital status, sex, pardoned convic-
tion, disability or sexual orientation. In this regard, we feel
that the current analysis is best conceptualized as providing
evidence that could drive the improvement of in-program
supports that are made available to international medical
graduate residents. For instance, postgraduate medical educa-
tion training programs may further investigate the challenges
that older international medical graduate residents face in
their learning and use the information gained to adjust the
organization of curricula, the nature of assessment and perfor-
mance review, and/or remediation approaches in order to
offer educational activities that more appropriately address the
needs of these learners.

The current endeavour is noteworthy in that it involved a
data-sharing collaboration between Ontario postgraduate
medical education programs, The CFPC and the RCPSC.
Our ability to engage collaborators in this study suggests
great promise for the development of a functional approach
to conducting large-scale integration and analyses of educa-
tionally relevant trainee data that is acceptable to a number of
stakeholders. As a consequence, the wider medical education
research community is now well situated to scale up this pro-
cess of interinstitutional data sharing to include other studies
of student performance at a provincial or even a pan-
Canadian level. This is not to say that the data collection and
management process was not without its challenges. Indeed,
our experiences with the current research project provided
important lessons that will be informative to future similar
medical education research. Of particular note, our original
research plan aimed to include resident performance on the
MCCEE as an independent variable in the regression mod-
els. However, the standard that defines an acceptable level of
performance is reestablished about every 5 years. Given this,
as well as the fact that the residents in our sample had gradu-
ated from medical school as early as the early 1990s and that
the year in which the MCCEE was written was not indicated
in the data sets, we concluded that these scores could not be
reliably included in the analytical models. However,
MCCEE scores are likely powerful predictors of resident
success. Thus, we encourage Canadian medical education
institutions to adjust their data-recording practices so that
information about the year of testing and the relevant stan-
dard for passing the test are recorded. Access to the overall
variability in MCCEE scoring for any one particular year
would also be valuable to the use of these data. Our research
group was also interested in including the Clinical Examina-
tion 1 or the newer National Assessment Collaboration
objective structured clinical examination in our analyses.
However, these scores, in addition to being subject to the
same issues of standardization as the MCCEE, were not
present in all of the applicant files because they have not
always been a standard requirement in the residency selection
process for international medical graduates. Accordingly, we
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also advocate postgraduate medical education programs to
consistently update resident information as it becomes
available.

Limitations

A limitation of this study is that there is a considerable pro-
portion of data missing for international medical graduates
who wrote the examinations, particularly the RCPSC exami-
nation. Although we feel strongly that the represented data
are sufficient to support the inferences that we describe, we
acknowledge that analyses of fuller sets of data may yield pat-
terns of results that are different from those presented. More-
over, this study did not include analyses of resident perfor-
mance on subsequent attempts of the examinations. In this
regard, it is worth noting that success is defined with specific
respect to performance on the first attempt of the relevant
certification examination and not the ultimate achievement of
certification. It is possible that a differential pattern of associ-
ated factors would have emerged had analyses included subse-
quent attempts at the examinations. However, acquisition of
the data needed to conduct such analyses was outside the
scope of this initial study. Last, given the number of models
constructed, this study is susceptible to type I error. As such,
we recognize that significant associations yielded by these
analyses should be viewed as suggesting support for potential
hypotheses of resident success rather than confirming a pre-
dictive relation between any factor and outcome.

Conclusion

This work represents an important initiative in developing an
evidence-based platform for determining the factors that have
the most substance in explaining the performance of interna-
tional medical graduates on certification examinations. The
research project has resulted in a relatively large data set that is
reflective of the international medical graduate population
province-wide and that sets the scene for rigorous hypothesis
testing of the mechanisms proposed to explain examination
performance. Ultimately, this work should contribute to an
improved understanding of certification success by interna-
tional medical graduates, help residency programs identify at-
risk residents and underpin the development of specific educa-
tional and remedial interventions. Furthermore, this work
serves as an important first step in developing an infrastructure
by which the determinants of certification examination perfor-
mance among all medical graduates may be examined. Finally,
this collaborative project has addressed a major gap: the lack of
data integration across institutions and with the colleges.
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