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Introduction
The manner in which both undergraduate and postgraduate 
medical graduates are assessed has been subject to extensive 
scrutiny and review in recent years.1-5 The traditional format 
of examination with written essay-type papers, clinical cases 
and oral viva voce examinations have been criticised by 
educationalists and found to be significantly flawed.6,7 These 
formats of examination are unfortunately extremely subjective 
and lack the psychometric properties of a good examination 
such as reliability, validity, applicability and acceptability.

The Colleges of Medicine of South Africa (CMSA) 
has been appointed by the Health Professions Council of 
South Africa (HPCSA) to be the sole examining body for 
postgraduate medical specialists. The College of Surgeons 
of South Africa (CSSA) is one of the Colleges within the 
CMSA and responsible for the assessment of surgical trainees. 

Graduates need to pass the FCS(SA) final examination of the 
CSSA to be awarded the Fellowship of College of Surgeons 
(FCS) in order to practice independently as a specialist in 
general surgery. In this study, we undertook an analysis of the 
success and failure rates in the final fellowship examination 
and attempted to determine predictors of either outcome.8

Methods
The results for all components of the FCS(SA) final 
examination were made available by the CMSA for the 
period 2005–2014. The component results included 
individual percentage scores for two written papers, two oral 
examinations, two clinical cases and an OSCE. Invitees to the 
clinical component of the examination were indicated by the 
presence of results for these components.
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Analysis was performed using IPython for scientific 
computing. Assumptions for the normal distribution of 
numerical values were made based on the Shapiro-Wilk 
test and quantile-quantile plots. Normally distributed 
variables were analysed by parametric tests. In all other 
cases nonparametric tests were employed. An alpha value of 
0.05 was chosen to indicate statistical significance, using a 
confidence level of 95%.

Results
Data point values were available for a total of 19 examinations 
for the period July 2005–October 2014. This comprised 
472 instances of candidates taking the examination (some 
candidates attempted the examination more than once).  
(Table 1)

The number of candidates writing remained fairly constant 
each year at approximately 40 per year, with the exception 
of 2010 and 2011 when there were almost double the usual 
number (76 = ח and 79 = ח, respectively) of candidates. 
The College of Surgeons examinations take place in May 
and October each year. The number of candidates in May 
and October were usually similar, except in 2008, 2009 and 
2011 when there were significantly more candidates writing 
in October, and in 2007 when there were more candidates in 
May. A total of 296 (63%) of the 472 candidates successfully 
completed the examination and 176 (37%) failed. The 
average pass rate remained fairly constant at 60% (range 
45–76%) each year. A total of 388 (82%) candidates were 
successful in the written component of the examination and 
were subsequently invited to participate in the oral/clinical 
component of the examinations (Table 2). The proportion of 
candidates invited to participate in the oral/clinical component 
of the examinations each year has remained constant at 80% 
(range 66–100%). 

The median mark achieved in Paper I was 55% (IQR 12%). 
The median mark achieved in Paper I each year has remained 
constant during the study period 50% (IQR 10.25%) to 58% 
(IQR 13%). The median mark achieved in Paper II each year 

has also remained constant during the study period: 50% (IQR 
13%) to 57.5% (IQR 11%). 

The median mark in the General Surgery/Surgical Pathology 
Oral (Oral I) was 55% (IQR 15%) and remained very constant 
each year during the study period ranging from 55% (IQR 
15%) to 60% (IQR 20%). The median mark in the Surgical 
Anatomy/Operative Surgery Oral (Oral II) was 55% (IQR 
15%) and remained very constant each year during the study 
period ranging from 55% (IQR 14.25%) to 60% (IQR 20%).

The marks achieved in the OSCE examination are shown 
in Figure 1. The median mark in the OSCE was 60% (IQR 
13%) and remained constant each year during the study period 

Table 1.  Total candidate numbers entering each examination, 
invitation rate and pass rate

Year Cohort Number
2005 Two 13

2006 One 14
2006 Two 15
2007 One 27
2007 Two 13
2008 One 16
2008 Two 31
2009 One 11
2009 Two 22
2010 One 35
2010 Two 41
2011 One 31
2011 Two 48
2012 One 28
2012 Two 34
2013 One 20
2013 Two 28
2014 One 22
2014 Two 23

Table 2. Invitation and pass rate
Year Invited (% of total) Pass (% of total) Pass (% of invited)
2005 10 (76.9%) 9 (69.2%) 90%
2006 19 (65.5%) 13 (44.8%) 68.40%
2007 32 (80%) 23 (57.5%) 71.90%
2008 42 (89.4%) 33 (70.2%) 78.60%
2009 25 (75.8%) 19 (57.6%) 76%
2010 66 (86.9%) 51 (67.1%) 77.30%
2011 66 (83.5%) 45 (57.0%) 68.20%
2012 62 (100%) 47 (75.9%) 75.80%
2013 35 (72.9%) 31 (64.6%) 88.60%
2014 31 (68.9%) 25 (55.6%) 80.60%

This table indicates totals for each year.  The second column indicates the total of candidates that were invited to the examination after completing the written 
section.  The third column indicates the total number of candidates who passed the exam.  The last column indicates the percentage of candidates who were 
invited.
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ranging from 55.5% (IQR 15.75%) to 65% (IQR 10.5%).
The median mark for the Clinical Cases was 58.75% (IQR 

12.5%). The marks achieved for the Clinical Cases each year 
also remained constant during the study period ranging from 
53.75% (IQR 9.4%) to 62.5% (IQR 12.5%).

The College regulations stipulate that candidates who 
achieve less than 50% in the papers may also be invited to 
the orals/clinical if the combined mark in the two papers is 
greater than 50%. Seventy-four candidates who achieved less 
than 50% in Paper I were invited to the orals and 41 (55%) 
failed the overall examination. A total of 56 candidates who 
achieved less than 50% in Paper II were invited to the orals 
and 41 (64%) failed the overall examination. There were 51 
candidates who were invited to the oral examinations despite 
an average of less than 50% in the two papers, and 34 (67%) 
failed the overall examination. Similarly, 126 candidates 
were invited having failed one of the two papers of which 81 
(64.3%) ultimately failed. A total of 49 candidates failed the 
OSCE, 40 (82%) of these candidates failed overall.

We undertook a comparison of the marks achieved in the 
various components of the examination. There was a positive 
correlation between the marks achieved in Paper I and Paper 
II (Spearman ρ = 0.57). Similarly, there was a positive 
correlation between the marks achieved in Oral I and Oral II 
(Spearman ρ = 0.39). There was also a positive correlation 
between the marks awarded in the Clinical Cases i.e. case 
I versus case II (Spearman ρ = 0.37). There was a positive 
correlation between the marks achieved in the papers and orals 
(Spearman ρ = 0.51). There was also a positive correlation 
between the average marks achieved in the papers and the 
average marks achieved in the clinical cases (Spearman ρ = 
0.50). Similarly, there was a positive correlation between the 
average marks for the papers and the average marks in the 
OSCE examination (Spearman ρ = 0.55).

Discussion
There was a total of 472 attempts spanning 19 examinations. 
The period 2010 and 2011 saw a significant number of entries 
(76 and 79, respectively). This number has seen a decline 
since, with only 45 candidates entering in 2014.  With an 
overall pass rate of 63% this tendency of decline is also seen 
in the actual number of individuals qualifying as surgeons, 
with only 25 doing so in 2014.

Of the 472 attempts at the examination by completing two 
long-form papers, 388 (82.2%) were invited to the second part 
of the examination comprising two oral exams, the clinical 
cases and an OSCE. The invitations are based on performance 
in the written papers and the rate of invitations were quite 
variable (minimum 56% in 2006, maximum 100% in 2012). 
Of those invited, the minimum score for Paper I was 40%, 
for Paper II was 45% and the minimum for the average of 
the papers was 46%. The maximum for those not invited for 
Paper I was 58%, for Paper II 60% and for the average of the 
two papers was 54%.

The decision to invite candidates with low scores for their 
papers resulted in a high failure rate. Twenty-eight candidates 
failed both papers but scored more than 45% and were still 
invited. Twenty-four (86%) of these ultimately failed. There 
were 51 candidates who were invited to the oral examinations 
despite an average of less than 50% in the two papers, and 
34 (67%) failed the overall examination. Similarly, 126 
candidates were invited having failed one of the two papers 
of which 81 (64%) ultimately failed. A total of 49 candidates 
failed the OSCE, 82% of these candidates failed overall. 
There was a statistically significant difference between the 
19 examinations for both papers, the first case and the OSCE. 
This was more so for the two papers, suggesting inconsistency 
in the difficulty of the papers. This is out of keeping with the 
results for the orals and case two, further suggesting that lack 
of consistency in the papers.

Figure 1. OSCE average marks over 10 years
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Study limitations
It was not possible to determine the number of repeat 
candidates for each examination since all entrants are 
assigned a unique number for each examination. Similarly, 
demographic data such as gender and racial classification 
were considered confidential and not supplied by the CMSA.

Conclusions
The written papers are the main determinant of invitation 
to the second part of the examination. Candidates with 
marginal scores in the written component had an overall 
failure rate of 67%. Failing one paper and passing the other 
resulted in an overall failure rate 64%. Failing the OSCE 
resulted in an overall 82% failure rate. With the high failure 
rate of candidates with marginal scores and with the inter-
examination variability of the papers, it might be prudent to 
revisit both the process of invitation selection and the decision 
to continue with the long-form for the written component. 

Recommendations
There is a major shortage of surgical providers in South 
Africa, especially in the public sector.9 There are significant 
disparities in the number and distribution of general surgeons 
in South Africa. There is one hospital per 100 000 population. 
There are 186 hospital beds, 41 surgical beds, 1.7 specialist 
general surgeons, 2.9 non-specialist general surgeons, and 3.6 
operating theatres per 100  000 population in South Africa. 
These numbers fall far below international recommendations, 
as well as for developed countries such as the UK and USA. 
There are 6 specialist general surgeons per 100 000 insured 
population working in the private sector, which is comparable 
with the United States (US). South Africa produces around 
50 general surgeons per year, and there has, over the last 5 
years, been an increase in the college examination pass rate 
from 60 to 80%. In comparison with the South Africa College 
of Surgeons, the Australian College had a 97% pass rate 
resulting in a larger number of surgical registrars or residents 
qualifying each year. For the current ratio of 1.78 surgeons 
per 100 000 to remain the same by 2030, this will result in 
a deficit of 352 surgeons. If a ratio of 5 general surgeons 
per 100 000 is to be achieved in the next 15 years, a further  

2 600 specialist surgeons need to be trained. South Africa is 
currently producing an average of 50 surgeons annually. If the 
surgeon output were to increase to 150 per year, South Africa 
could achieve these numbers in roughly 17 years. The surgical 
training programmes need to treble their output of specialists, 
or this goal will remain beyond reach.

The number of trainees qualifying as surgeons in South 
Africa are not meeting the needs of the country. An assessment 
of this requirement is absolutely necessary. Furthermore, 
strategies should be developed to increase trainee posts.
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