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The historic predictive value of Canadian 
orthopedic surgery residents’ orthopedic  
in-training examination scores on their success  
on the RCPSC certification examination

Background: Positive correlation between the orthopedic in-training examination 
(OITE) and success in the American Board of Orthopaedic Surgery examination has been 
reported. Canadian training programs in internal medicine, anesthesiology and urology 
have found a positive correlation between in-training examination scores and performance 
on the Royal College of Physicians and Surgeons of Canada (RCPSC) certification exam-
ination. We sought to determine the potential predictive value of the OITE scores of 
Canadian orthopedic surgery residents on their success on their RCPSC examinations.

Methods: A total of 118 Canadian orthopedic surgery residents had their annual 
OITE scores during their 5 years of training matched to the RCPSC examination oral 
and multiple-choice questions and to overall examination pass/fail scores. We calculated 
Pearson correlations between the in-training examination for each postgraduate year 
and the certification oral and multiple-choice questions and pass/fail marks.

Results: There was a predictive association between the OITE and success on the 
RCPSC examination. The association was strongest between the OITE and the written 
multiple-choice examination and weakest between the OITE and the overall examination 
pass/fail marks.

Conclusion: Overall, the OITE was able to provide useful feedback to Canadian 
orthopedic surgery residents and their training programs in preparing them for their 
RCPSC examinations. However, when these data were collected, truly normative data 
based on a Canadian sample were not available. Further study is warranted based on a 
more refined analysis of the OITE, which is now being produced and includes norma-
tive percentile data based on Canadian residents.

Contexte  : On a signalé une corrélation positive entre l’examen intermédiaire en 
orthopédie (EIO) et la réussite aux examens de l’American Board of Orthopaedic Sur-
gery. Les programmes canadiens de formation en médecine interne, en anesthésiolo-
gie et en urologie ont constaté une corrélation positive entre les notes aux EIO et les 
résultats aux examens du Collège royal des médecins et chirurgiens du Canada 
(CRMCC). Nous avons cherché à déterminer la valeur prédictive potentielle des 
notes des résidents en chirurgie orthopédique à l’EIO pour ce qui est de leur réussite 
aux examens du CRMCC.

Méthodes : Les notes de 118 résidents en chirurgie orthopédique du Canada aux EIO 
pendant leurs 5 années de formation ont été comparées à leurs résultats aux examens 
oraux et à choix multiples, ainsi qu’à leur note globale de passage ou d’échec. Nous avons 
calculé les corrélations de Pearson entre les résultats à l’EIO pour chaque année de for-
mation et les notes aux examens de certification oraux et à choix multiples, et les notes de 
passage ou d’échec.

Résultats  : Il y avait un rapport prédictif entre le résultat à l’EIO et la réussite de 
l’examen du CRMCC. Le rapport était le plus étroit entre les résultats à l’EIO et les 
résultats à l’examen écrit à choix multiples, et il était le plus faible entre les résultats à 
l’EIO et les notes globales de passage ou d’échec.

Conclusion : Dans l’ensemble, l’EIO a produit une rétroaction utile pour les résidents en 
chirurgie orthopédique et leurs programmes de formation pour les préparer aux examens 
du CRMCC. Toutefois, lorsque ces données ont été recueillies, de véritables données nor-
matives fondées sur un échantillon canadien n’étaient pas disponibles. Une étude plus pous-
sée s’impose à partir d’une analyse plus approfondie de l’EIO; cette analyse est en voie de 
réalisation et comprend des données normatives percentiles sur les résidents canadiens.
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C anadian orthopedic surgery residency training pro-
grams require residents to write the orthopedic in-
training examination (OITE) annually. This is a 

multiple-choice examination overseen by the Committee 
on Examinations and Evaluation of the American Academy 
of Orthopaedic Surgeons (AAOS), administered continu-
ously since 1963.1 It covers all aspects of orthopedic surgery 
with questions designed to test recall, comprehension, 
application, problem solving, evaluation and synthesis (tax-
onomy levels 1 through 6, respectively).

Correlation between the OITE and success in the American 
Board of Orthopaedic Surgery (ABOS) examination has been 
studied. One study reported a high risk of failure (63%; 5 of 8 
failed) on the ABOS Part-I examination when a resident scored 
below the 29th percentile for postgraduate year (PGY)-3 and 
below the 20th percentile for PGY5. No failures occurred (50 
passed) when either the PGY3 score was above the 32nd per-
centile or the PGY4 score was above the 27th percentile.2 
Another study  reported that those who averaged in the 27th 
percentile or lower on the OITE had a 57% chance of failing 
the ABOS Part-I examination.3 Crawford and colleagues4 
reported that PGY3 OITE percentile scores predicted ABOS 
Part-I and Part-II passage, with residents who scored in the 
lower quartile having a 5.2 times greater risk of failure on 
ABOS Part-I. Herndon and colleagues5 reported that the 
OITE percentile score in the final year in training was a predic-
tor of success on the ABOS Part-I and Part-II examinations.

Canadian training programs in internal medicine, anesthe-
siology and urology make use of examinations similar to the 
OITE and have studied the correlation between resident per-
formance on these examinations and their subsequent success 
on their Royal College of Physicians and Surgeons of Canada 
(RCPSC) certification examinations.6–8 All 3 specialties have 
found a positive correlation between in-training examination 
scores and performance on the RCPSC certification examina-
tion. Specifically, in internal medicine, it has been reported 
that there is a high correlation between the results of the in-
training examination and the written component of the 
RCPSC certification examination. In-training examination 
scores above the 50th percentile were predictive of a low fail-
ure rate (< 1.5%), and scores below the 10th percentile were 
associated with a high failure rate (24%) on the written com-
ponent of the RCPSC examination6. In anesthesiology, in-
training scores above the 50th percentile were highly predic-
tive of success on the written component of the RCPSC 
examination, and scores above the 60th percentile were highly 
predictive of success on the oral component of the examina-
tion. In-training scores below the 20th percentile were pre-
dictive of failure on both the written and oral components.7 
This provides useful feedback to the residents and their train-
ing programs in preparing them for RCPSC certification 
examinations. To our knowledge, no similar investigation has 
been done for orthopedic surgery.

The purpose of this study was to determine the poten-
tial predictive value of OITE scores of Canadian orthope-

dic surgery residents for their success on their RCPSC cer-
tification examinations. The RCPSC certification in 
orthopedic surgery is based on a compensatory examina-
tion combining oral and written components to yield an 
overall mark that determines whether the candidates pass 
or fail.

Methods

Thirteen English-speaking residency training programs 
elected to participate in this study. The study cohort con-
sisted of 118 Canadian orthopedic surgery residents (38 in 
2000–2001, 44 in 2001–2002, 36 in 2002–2003). The annual 
OITE scores obtained by each resident during their 5 years 
of training were collected by their program directors and 
matched to their corresponding residents’ RCPSC ID num-
bers in a nonidentifying blinded fashion on a data sheet. Sim-
ilarly, a staff member of the Educational Research Unit of 
the RCPSC Office of Education entered the residents’ 
RCPSC certification examination scores on a data sheet 
matched to their corresponding resi dents’ RCPSC ID num-
bers, with no reference to resident names. The data sheets 
were sent to another individual at the RCPSC to match the 
certification oral and multiple-choice examinations and over-
all pass/fail examination marks using the nonidentifying resi-
dent RCPSC ID numbers. No resident names were attached 
to any of the data, and their confidentiality was preserved.

Statistical analysis

The Pearson correlations between the OITE raw and percen-
tile scores for each of the candidates’ final PGY and the certi-
fication scores on the oral and written multiple-choice exami-
nations and on the overall pass/fail marks were calculated.

Results

The correlation between the OITE percentile and RCPSC 
oral and written multiple-choice examination marks was sig-
nificant at the 0.01 level in each of the 3 final academic years. 
The correlation between the OITE raw score and the 
RCPSC pass/fail marks was significant at the 0.01 level in 2 
of the 3 years; the calculation in the third year was not possi-
ble because all the candidates passed. There was a stronger 
association between the RCPSC oral and written multiple-
choice examinations and overall pass/fail marks and the 
OITE raw score than with the OITE percentile in 2 of the 
3  years. The strongest OITE association was with the 
RCPSC multiple-choice examination, and the weakest asso-
ciation was with the overall pass/fail mark (Table 1).

discussion

The RCPSC certification examination in orthopedic surgery 
was a compensatory examination combining oral and written 
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components. The OITE was a multiple-choice examination 
representing the spectrum of clinical orthopedics. It is not sur-
prising that the strongest correlation was with the RCPSC 
multiple-choice examination, which is a similar assessment 
measure. There was also a significant correlation with the 
RCPSC oral examination marks, indicating that the OITE was 
a useful tool for preparing residents for this component as well. 
There was a significant correlation between the OITE raw 
scores and the RCPSC overall pass/fail marks in 2 of the 3 
years; the calculation in the third year was not possible because 
all the candidates were successful. These results indicate that 
the OITE was able to provide useful feedback to the residents 
and their training programs concerning their acquisition of 
appropriate knowledge in preparation for RCPSC certification.

There was a stronger association between the RCPSC 
oral and written multiple-choice examinations and the over-
all examination pass/fail marks with the OITE raw scores 
than with the OITE percentiles. The percentile scores pro-
vided were not an accurate reflection of the competence of 
the Canadian residents. The percentile is an individual’s raw 
score compared with their peers in the same year in training 
(YIT) with a resident in YIT-1 defined as having completed 
6 months of orthopedic training. In Canada, individual train-
ing programs vary in terms of the amount of time spent in 
orthopedics during the first 2 years of core surgery training, 
thus resulting in the possibility of different YIT assignment 
for the OITE between programs of residents in the same 
PGY. We believe that this inconsistent association between 
PGY and YIT in different programs is one reason that we 
could not find an OITE threshold percentile for those pass-
ing or failing the RCPSC multiple-choice and oral examina-
tions and the overall examination. A second reason that the 
percentile scores were inaccurate is that they were based on 
the entire sample of residents taking the OITE, most of 
whom were American candidates.

conclusion

This study has demonstrated that the OITE had the poten-
tial to predict the success of Canadian residents in the years 
2000 through 2003 on the RCPSC certification examina-

tion. Since 2009, substantial improvements have been made 
to the OITE reports. Prior to 2009 there was no standard-
ization of scores on the OITE and no breakdown of norms 
into different groups. The OITE reports now contain 
Canadian norms (i.e., percentiles) as well as reports for the 
different content domains in orthopedics. This presents the 
possibility that greater prediction may be possible not only 
based on the overall percentile scores, but also based on a 
regression analysis representing the content domains. In 
addition, an objective structured clin ical examination for-
mat has been added to the oral com pon ent of the RCPSC 
certification examination. Overall, further study into the 
current association between the OITE and the RCPSC 
certification examination is warranted.
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Table 1. Pearson correlations between the orthopedic in-training examination 
for each  postgraduate year and the certification oral and written multiple-choice 
examinations and the overall examination pass/fail marks

Group; Pearson correlation

2002–03 2001–02 2000–01

Factor
Raw,  

n = 31
Percentile,  

n = 36
Raw,  

n = 38
Percentile,  

n = 38
Raw,  

n = 29
Percentile,  

n = 38

Oral 0.72* 0.63* 0.57* 0.44* 0.36 0.42*

Multiple-choice 0.76* 0.67* 0.74* 0.61* 0.37† 0.65*

Pass/fail 0.61* 0.56* 0.50* 0.26 ‡ ‡

*Correlation is significant at the 0.01 level (2-tailed). 
†Correlation is significant at the 0.05 level (2-tailed). 
‡Could not be computed, as all candidates in the sample passed.


