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Abstract
Background: To determine the pass rate of the final exit examination of the College of Orthopaedic Surgeons of South Africa
[FC Orth(SA)] and to assess the correlation between the written component with the clinical and oral component.
Methods: Results of candidates who participated in the FC Orth(SA) final examination during a 12-year period from March 2005
through to November 2016 were assessed retrospectively. Pass rates and component averages were analysed using descriptive and
inferential statistics. Spearman’s rho test was used to determine the correlation between the components.
Results: A total of 399 candidates made 541 attempts at the written component of the examination; 71.5% of attempts were
successful and 387 candidates were invited to the clinical and oral component, of which 341 (88%) candidates were certified. The
second-attempt pass rate for those candidates who wrote the written component again was 42%. The average annual increase in the
number of certified candidates was 8.5%. The overall certifying rate increased by 1.5% for this period. Invited candidates who scored
less than 54% for the written component were at significant risk of failing the clinical and oral component. The written component
showed weak correlation with the clinical and oral component (r=0.48).
Conclusion: While the written component was found to be an effective gatekeeper, as evidenced by a high eventual certifying rate,
the results of this component of the FC Orth(SA) final examination did not correlate strongly with the performance in the clinical and
oral component. This finding confirms the value of the written component as part of a comprehensive assessment for the quality of
orthopaedic surgeons.
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Introduction and background
The urgent need to produce well-trained surgeons in low-middle
income countries (LMIC) has recently been highlighted by the
Lancet Commission on Global Surgery.1 A crucial requisite to
evaluate the quality of surgeons produced is a comprehensive
specialist exit examination which confirms a candidate is fit to
practice. In South Africa, orthopaedic surgical training is under the
supervision of eight academic institutions. The Health Professions
Council of South Africa (HPCSA) has appointed the Colleges of
Medicine of South Africa as the designated unitary examination
body to evaluate and certify successful candidates of the College
of Orthopaedic Surgeons of South Africa [FC Orth(SA)] final
examination. Candidates need to complete training time, produce
a dissertation and pass the final composite examination to become
a specialist.
Although this format seems well suited to assess the complexity
of surgical competence, there is limited evidence in the surgical
domain regarding the description of the examination processes
with the majority of literature devoted to the psychometric
adequacy of various assessment methods.2,3 Furthermore, the
composite examination format is a labour- and resource-intensive
undertaking and depends to a great degree on the feasibility
regarding high cost, examiners’ time, facilities and funds,
especially for LMICs.4,5 With resource limitations in sub-Saharan
Africa a reality, the focus is to minimise the administrative burden
for examination bodies and therefore constantly re-evaluate and
choose appropriate examination components which can still
deliver the desired quality in selecting our surgeons.
The overall aim of this study was therefore to analyse and
describe the results of the FC Orth(SA) final examination.
Specific objectives were to assess the correlation between the
written component with the clinical and oral components of the
examination as well as to determine the overall certifying rate of
those candidates who passed the written component. The written
component functions as a gatekeeper, preventing candidates
who fail this component from progressing to the clinical and oral
component. In addition, the written component measures higher
order cognitive skills which is different from the more clinical skills
required in the oral and clinical components.6

Methods
A retrospective review of the FC Orth(SA) final examination results
was conducted and all test results of this specialist examination
from March 2005 through to November 2016 were included. No
demographic data was available and the results of all candidates
who were admitted to the written component were included in
the analysis.

Examination structure
The FC Orth(SA) use a composite test format to assess candidates’
knowledge and clinical skills. This examination comprises written
papers, clinical cases and oral examinations (Figure 1).
During the period of this review, the written component
consisted of three 3-hour papers with short- and essay-style
questions.
The clinical component was composed of a long case with
30 minutes to interview and examine a non-standardised patient.
The candidate then presented the case in 15 minutes to the
examiners with an additional 15 minutes allocated for discussion
around the case. These questions were not standardised.
Furthermore, candidates were to examine two sets of short clinical
cases, pathological cases as well as radiological material.

FC Orth(SA) final examination

Written component > 50%

Oral component

Clinical component
> 50%

Pass
Figure 1. Flow chart illustrating the sequence of events in the
examination process

The oral examination consisted of three 30-minute examinations.
Each candidate was assessed separately by three teams of two
examiners each. They covered orthopaedic trauma, reconstructive
orthopaedic surgery and orthopaedic pathology.
The overall mark for each component reflected a score made
up of marks from the three sub-components. All scores were
expressed on a percentage scale. The set pass mark for the
written examination was 50% and subsequently allowed for entry
into the clinical and oral examination. The weighing of these two
components were equal. Candidates were unsuccessful if they
failed two or more sub-components or if their combined mark for
the clinical and oral examination was less than 50%.

Statistical analysis
Descriptive and inferential statistics were performed using the
Wolfram Programming Lab (Wolfram Research, Inc. Champaign,
Illinois) to analyse the data. The Shapiro-Wilk test was used to
determine the data distribution for the three components of the
examination. Non-parametric tests were used to analyse and
describe the various results of the examination components as
the data was not normally distributed. Continuous variables were
analysed using the Mann-Whitney test (when two sets of data
were compared) or Kruskal-Wallis test (when more than two sets
of data were compared). Spearman’s rank correlation was used
to describe the relationship between the different components of
the examination. A p-value of <0.05 was accepted as statistically
significant.

Results
During the 12-year period, a total of 399 candidates made
541 attempts at the written part of the examination. At this
written component, 71.5% of attempts were successful and 387
candidates were invited to the clinical and oral component, of
which 341 (88%) candidates were certified.
Figure 2 gives details of the number of candidates admitted
to the written component, invited candidates to the clinical and
oral component, and number of certified candidates. An average
annual increase of 8.5% was observed in the number of successful
candidates during this period.
Figure 3 shows the pass rates of the three components and
the overall certifying rate for each year. The overall certifying
rate increased by 1.5% during the period of this study. Eighty-six
candidates made 141 repeat attempts at the written component.
Sixty-six candidates eventually passed the examination at an
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Figure 2. Line graph showing the annual volume of candidates admitted to the written examination, candidates invited to the clinical and oral component,
and overall successful
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Figure 3. Line graph showing the annual pass rates of candidates admitted to the written examination, candidates invited to the clinical and oral
component, and
overall3.certifying
rate showing the annual pass rates of candidates admitted to the written
Figure
Line graph

examination, candidates invited to the clinical and oral component, and overall certifying rate

average of 2.5 attempts. The second-attempt pass rate for those
candidates who attempted the written component again was
42%. Figure 4 shows the breakdown of the annual number of firstand second-attempt candidates who were successful in the FC
Orth(SA) final examination.
The marks allocated for each component (written, clinical and
oral) were analysed separately. Table I compares the average
percentage scores of the sub-components. The average mark
for the final examination was 60.1% (IQR 56–64%). There was a
statistically significant difference when comparing the averages
of the written, clinical and oral components, the three written
papers, as well as the three clinical sub-components (p<0.05). The
averages for the three sub-components of the oral examination
were similar (p=0.97). Furthermore, the annual averages of the
written, clinical and oral components showed marked variance
(p<0.5).
Candidates who passed the clinical and oral component scored
significantly higher marks in the written component compared

to candidates who were unsuccessful in the oral or clinical
component. The average marks were 59.6% (IQR 56–63.5%)
compared to 54.1% (IQR 51–57%) respectively in the written
component (p<0.05). Sixty-nine per cent of candidates who were
unsuccessful in the clinical and oral component failed due to poor
performance in the clinical component of the examination.
The components correlated poorly with each other (p<0.05).
The highest correlation coefficient was between the written and
oral component (r=0.49). The written component correlated
poorly with the clinical component (r=0.33) and showed a weak
correlation with the combined clinical and oral mark (r=0.48).

Discussion
This is the first reported study evaluating the outcomes of an
orthopaedic surgery specialist examination in an LMIC. The
present study shows that the results of the written component did
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Table I: Comparing the average mark of the sub-components of the written, clinical and oral examinations
1

2

Written papers (IQR)

55 (48–62)

55 (48–62)

57 (51–64)

3

<0.05

Clinical cases (IQR)

60 (55–70)

57 (50–65)

59 (54–65)

<0.05

Oral examination (IQR)

60 (55–70)

60 (55–70)

60 (55–70)

0.97

p-value

trained candidates.7 In this study, 69% of candidates who were
unsuccessful in the clinical and oral component of the examination
failed due to poor performance in the clinical component of the
examination. This finding might point out inefficiencies in the
70
training programme and poor candidate preparation.
The FC Orth(SA) final examination uses the traditional pass mark
60
of 50% for the written component. This pass mark appears to be
generous given that candidates who scored less than 54% for this
50
component were at significant risk of failing the clinical and oral
component of this examination. This finding should be interpreted
with caution due to the weak positive correlation found between
40
the first and second parts of the examination. The significant
variation observed in the annual average mark of the written
30
component suggests differences in the cognitive ability levels
between the groups of candidates for each examination sitting
or could indicate the lack of standardisation of the examination
20
between different hosting centres. The process of determining an
appropriate pass mark to separate the competent candidate from
10
those who do not perform well enough is called standard setting.
In the absence of formal standard setting methods to improve the
fairness of the set pass mark, variations in the level of difficulty of
0
each examination could potentially lead to the misclassification of
2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
candidates. The ideal pass mark is the one in which unsuccessful
Year
candidates are truly incompetent and successful candidates are
truly competent. For this reason the medical education literature
Repeat-attempt candidates
First-attempt candidates
strongly recommends formal standard setting procedures to
Figure 4. Breakdown of first-attempt candidates and repeat-attempt
improve the quality of high stakes certifying examinations and to
Figure 4. Breakdown of first-attempt candidates and repeat-attempt candidates who were
candidates who were successful in the FC Orth(SA) final examination per
ensure that the pass mark is robust and defensible especially in an
successful in the FC Orth(SA) final examination per annum
annum
era of increased litigation.10
There is limited literature on specialist certification processes
and objective measures to improve it.11 Historically assessment
not correlate with the clinical and oral components; however, the
mainly focused on knowledge and know-how and less on skills
written component was an effective gatekeeper as evidenced by
and competencies. As the findings of our study were evident to
the high certifying rate for candidates who passed this component.
the examination board, recent changes include the addition of an
This finding confirms that the written component is an essential
objective structured clinical examination (OSCE), multiple-choice
part of the composite examination process.
questions (MCQ) with single best answers and extended matching
The poor correlation between the components likely indicates
questions. The introduction of an OSCE to the clinical component
that the components are testing different aspects of competency.
follows the international trend towards a more competencyThe essay-style questions in the written component were aimed
based certification process.12 To our knowledge this will be the
at testing candidates’ knowledge base and higher order cognitive
first postgraduate orthopaedic surgery exit examination in Africa
processes when dealing with common orthopaedic problems.6
to include an OSCE as part of the certifying process. Currently
The long- and short-case clinical component aims to assess
the essay-style questions are in a process of being phased out
candidates’ competency holistically by examining real patients
of the written component of the FC (Orth)SA final examination
with actual problems.7 This format requires candidates to display
and have been replaced by the more reliable and reproducible
their knowledge, skills and judgement in a given sub-discipline.
MCQ format.6 The MCQ assessment format is well known for its
A possible explanation could be that the knowledge base tested
superior objectivity and allows for a wider sampling of a subject,
in the written component has little relation to the more clinically
which results in a more reproducible assessment and reduces
based skills required by candidates for performance in the
the perception of examiner bias. These changes also served to
clinical and oral component of the examination. Deterioration of
improve the cost-effectiveness of the written component given
clinical examination skills among medical practitioners has been
the superior efficiency of their marking. The introduction of formal
attributed to improvements in technology and a lack of time to
standard setting methods in the written and clinical components
properly examine patients.8,9 However, especially in resourcehas also improved the credibility of pass/fail decisions.
restricted countries, a thorough clinical examination remains an
More research is required to guide evaluation bodies in resourceimportant skill in the armamentarium of healthcare professionals.
constrained environments to ensure that their examination
It is postulated that the clinical examination component of an
processes are evidence-based in order to provide a credible
and defensible certifying examination.11 The cost of the two-day
examination allows for evaluation of the effectiveness of a training
assessment in the second part of the FC Orth(SA) examination is
programme and acts as a screening device to identify inadequately
Number of candidates

80

Swanepoel S et al. SA Orthop J 2018;17(3)

enormous for the examination body and the candidates, and more
research is required that will lead to cost-effective and goal-directed
changes in the clinical and oral component. The limitations of this
study include the lack of additional objective variables that may
predict candidate performance in the FC Orth(SA) examination
and future research could potentially include the appraisal of
surgical logbooks, primary and intermediate examination results
as well as annual in-training examination results. These predictors
could potentially lead to the identification of inadequately trained
candidates prior to the final examinations and the initiation of
appropriate remedial action to improve their success rates.

Conclusion
This study confirms that the results of the written component did
not correlate with performance in the clinical and oral component.
This finding highlights the importance of the various components
of this examination. The written component was found to be an
effective gatekeeper, as evidenced by a high eventual certifying
rate for candidates who passed this component. This study adds
a contribution to the medical education literature describing the
value of the written component in the composite examination
format of a high-stakes postgraduate certification examination.
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