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Despite a projected increase in the 
demand for surgeons to treat the ageing 
population of the UK,1 surgical recruit-

ment is struggling to maintain the interest 
it once had. The fluctuation in competition 
ratios for surgical specialty training in recent 
years sit on a background of general decline in 
the interest of pursuit of a surgical career over 
the past 10–15 years.2,3 Further to this overall 
decline, figures reveal a variation in the 
number of applicants to core surgical training 
depending on their medical school; 15.4% 
of graduates from Imperial College London 
applied for core surgery between 2013 and 
2015, compared with as few as 5.47% from the 
University of Hull and the University of York 
Medical School for the same period.4 Signif-
icant variations remain when accounting for 
slight differences in gender composition.4

The opinions of medical students are an 
extremely important and often overlooked 
component in the reasons why there are 
declining applications to surgery. Previous 
research has highlighted the importance of 
medical school experiences on future career 
choice, evidenced by the fact that most 
surgeons choose to become surgeons during 
medical school.5,6 Some 65% of students with 
a specialty preference during medical school 
will go on to work in that specialty.7 The 
factors that medical students cite as encour-
aging or discouraging them from a surgical 
career will vary depending on their medical 
school experience. This will include aspects 
that have been previously acknowledged to 
discourage medical students from becoming 
surgeons, such as how students perceive a 
surgical career, including the associated work–
life balance,8–13 what it is like to work with 
surgeons as colleagues and educators,11,14 and 
the competitiveness of a career in surgery.11

There are other factors that may vary 
between medical schools. Students’ decisions 
on specialty applications are influenced by ex-
perience of attachments in surgical specialties 
and surgical role models.10,15 Students also 
report the importance of anatomy teaching 
and dissection when making career decisions 
related to surgery.14 It is therefore important 

for future workforce planning to understand 
how these differences affect the numbers of 
graduates who are interested in pursuing a 
surgical career. This study aimed to identify 
the key differences between medical schools 
which graduate more aspiring surgeons than 
others. Primarily this was to be performed by 
investigating differences in the curriculum, 
facilities, faculty and surgical experience 
between the medical schools with the highest 
numbers of applicants to surgery versus those 
medical schools with the lowest. We hypoth-
esised that students attending high-applicant 
institutions would report having greater 
access to dissection for anatomy teaching, 
higher-quality and longer surgical experiences 
with high levels of student involvement in 
surgery. We also hypothesised that the faculty 
would be composed of more surgeons and 

that students would report greater numbers of 
surgical role models and would note fewer bad 
experiences in theatre. The second objective 
was to determine whether the universities 
with higher proportions of applicants to 
surgery were selected by students that wanted 
to be surgeons because of the reputation of 
that university for surgery. In achieving this 
objective, we hoped that the findings would 
identify a key target for future interventions to 
increase the numbers of students and junior 
doctors who would be interested in the career 
and would apply for core surgical training.

MATERIALS AND METHODS
An anonymised online questionnaire was 
distributed to medical students at the 
universities listed in Table 1, through their 
medical school administrators. These were 

Medical school Total percentage of graduates 2011–
2015 applying to core surgical training 

two years after graduation5

Survey dissemination

(%) (95% confidence interval)

University of Hull and University of 
York Medical Schoola

5.47 3.19–7.74 Posted on student 
intranet 

Cardiff Universitya 7.45 5.76–9.14 Website post 

University of Exetera 8.07c 5.79–10.36 Email

Plymouth University (Peninsula 
Schools of Medicine and Dentistry)a

University of Liverpoola 8.12 6.33–9.91 Email

University of Sheffielda 8.33 6.24–10.42 Not included

Oxford Universitya 8.37 5.89–10.85 Email

University of Aberdeena 8.75 6.36–11.14 Not included

University of Newcastle upon Tynea 8.79 7.01–10.57 Not included

University of Leicestera 9.32 7.11–11.53 Not included

University of Cambridgeb 11.59 8.68–14.49 Email

University of Southamptonb 11.67 9.35–13.99 Not included

University of Nottinghamb 12.09 10.03–14.14 Email

University of Glasgowb 12.24 9.91–14.57 Email

University of Dundeeb 12.27 9.21–15.34 Email

Kings College Londonb 12.76 10.53–15.00 Website post/Newsletter

Imperial College Londonb 15.41 13.13–17.68 Website post/Newsletter

Table 1 Universities approached and method of dissemination

aLow-applicant university.
bHigh-applicant university.
cFigures for combined findings for Peninsula and Exeter universities, as the PMQ provider was combined for 
these institutions 2011–2015.
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universities identified as consistently graduat-
ing more or fewer clinicians than the mean for 
each year that applied to core surgical training 
from 2013 to 2015.4 Students in the final two 
years of medical school (including intercalated 
years if appropriate) were approached at 
the eight universities with application rates 
to surgery consistently above the mean or 
‘high-applicant’ universities (consistent for 
three years, 2013–2015) and those universities 
with application rates to surgery consistently 
below the mean or ‘low-applicant’ universities 
(Table 1). Ethical approval was granted by the 
Universities of Brighton and Sussex Medical 
School and confirmed, where appropriate, at 
the individual institutions concerned.

Demographic data were collected on 
the respondent’s gender, whether a period 
of intercalation had been taken and the age 
they started medical school. Questions were 
themed to ask about medical school choice, 
career choice, facilities, curriculum and 
surgical experience.

Data were analysed using IBM SPSS 
Statistics for Mac, Version 24 (IBM Corp., 
NY, USA). Statistical tests were chi-squared 
for categorical data and Mann–Whitney 
U-test for numerical data. A p-value of less 
than 0.05 was accepted as significant. Binary 
logistic regression was used to determine the 
factors most predictive of the universities 
with the highest applicants to surgery.

RESULTS
There were 292 suitable responses for analysis, 
from a total of 319 received from 12 institutions. 
The response rate is approximately 6% (based 
on the number of graduates and hence number 
of students in each year group from each 
institution in 2014, from data supplied by the 
General Medical Council). Five institutions were 
not surveyed owing to restrictions in place at 
these universities. Reasons for not including 27 
responses in the analysis were as follows:
• 5 did not fit the inclusion criteria;
• 4 represented a low response from a 

university where the questionnaire 
was not widely disseminated, and are 
likely to represent a test entry by medical 
school personnel;

• 18 were incomplete responses.

There were 148 respondents from the 
low-applicant and 144 respondents from the 
high-applicant universities. Table 2 reveals 
the proportional representation of each 
institution in the cohorts. Both cohorts were 
matched for age at entry to medical school, 
year group and first choice preference of a 
career in surgery. However, there were more 
responses from those currently intercalating 
from the low-applicant cohort (10.8% vs 0%, 
p<0.001) and there were significantly more 
from the high-applicant cohort with previ-
ous degrees (26.4% vs 14.7%, p=0.015).

Curriculum and facilities

The responses revealed no significant 
difference in the year of initial exposure to 

lectures and tutorials in surgery (median 
year 2 vs year 2, Z = –0.916, p=0.360); how-
ever, at the low-applicant institutions clinical 
placements in surgery were introduced 
earlier (mean year 2.62 vs 3.03, Z = –4.218, 
p<0.001) and were shorter (mean 16.6 weeks 
vs 19.0 weeks, Z = –2.790, p=0.005; Figure 1). 
Table 3 indicates that a greater proportion of 
respondents from high-applicant institutions 
reported access to dissection (91% vs 14.9%, 
p<0.001), prosection (100% vs 67.6%, p<0.001) 
and suturing simulation as part of curric-
ulum (83.3 vs 62.2%, p<0.001). Dissection 
was also the most predictive component in a 
binomial logistic regression model (Table 4). 

Surgical experience

Respondents reported a greater quality of 
surgical teaching at high-applicant institu-
tions on a five-point Likert scale compared 
with low-applicant institutions (median 4 
vs 3, Z = –2.904, p=0.004). There was also 
a reported better student involvement in 
surgical procedures as students reported 
having scrubbed into operations more 
frequently (‘>5’ vs ‘3–5 times’, Z = –3.211, 
p=0.001; Table 5) and have used instruments 
in theatre more frequently (mean 4.2 vs 3.3, 
Z = –3.229, p=0.001). There was no signif-
icant difference in the reported frequency 
of bad experiences in theatre, ranked on 
a Likert scale of 1: all the time to 5: never 
(median 3 vs 4, Z = –0.586, p=0.558).

Surgical faculty

There was also no difference in the perceived 
number of role models, number of female 
role models or proportion of surgical faculty 
in non-clinical or clinical exposure between 
high- and low-applicant institutions. There 
was no difference between high- and 
low-applicant institutions by the size of 
hospitals students were based in most during 
their clinical attachments. The modal 
response was ‘large district general hospitals’ 
for both (37.5% vs 45.9%, p=0.403).

Institutions Respondents 
within cohort

(n) (%)

High-applicant:

Nottingham University 49 34.0

University of Glasgow 31 21.5

Cambridge University 27 18.8

University of Dundee 18 12.5

Kings College London 14 9.7

Imperial College London 5 3.5

Low-applicant:

Oxford University 37 26.8

University of Liverpool 37 26.8

Plymouth University 
(Peninsula Schools of Medicine 
and Dentistry)

35 23.6

University of Hull and University 
of York Medical School

19 12.8

University of Exeter 13 8.7

Cardiff University 7 4.7

Table 2 Number of student respondents from 
each university included in the two cohorts
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Careers support

Respondents at low-applicant institutions 
reported greater perceived availability 
of careers counsellors compared with 
high-applicant institutions (108 respond-
ents, 73%, vs 78 respondents, 54.2%, 
p=0.001). There was no difference between 
high- and low-applicant institutions on the 
perceived availability of careers matching 
software (12, 8.3%, vs 17, 11.5%, p=0.368), 
perceived availability of a lecture on 
post-foundation year career paths (81, 56.3%, 
vs 69, 46.6%, p=0.1), perceived availabil-
ity of a lecture on different clinician job 
roles (51, 35.4%, vs 45, 30.4%, p=0.362) or 
availability of student-selected modules, 
components and rotations for the purpose 
of career exploration (105, 72.9%, vs 113, 
76.4%). There was no difference between 
low- and high-applicant institutions 
for those respondents who reported no 
available careers service (9, 6.1%, vs 12, 
8.3%, p=0.456).

Surgical societies

While respondents ranked surgical societies 
at high-applicant institutions as being 
slightly more active on a five-point Likert 
scale (1: mostly inactive, 5: very active; mean 
3.92 vs 3.60, Z = –3.015, p=0.003), perhaps 
contradictorily respondents at low-applicant 
institutions reported a higher annual num-
ber of surgical society events (median 11–15 
events vs 6–10 events, Z = –2.381, p=0.017).

Student selection of medical schools

There was no difference between high- and 
low-applicant institutions in the year that 
students selected their preferred specialty 
choice (>70% sure; Figure 2; 35, 29.9%, in 
fourth year vs 33, 22.9%, in fourth year, 
p=0.217). Those with a preference for surgery 
were more likely to have chosen their pre-
ferred specialty prior to choosing medical 
school compared with non-surgeons (28, 
35.9%, vs 22, 10.3%, p<0.001).

Students at high-applicant institutions 
reported that the reputation of the institu-
tion for medicine as a whole and the facilities 
available, such as cadaveric dissection, were 
in their top three influencing factors, more 
than students at low-applicant institutions 
(63.9% vs 52%, p=0.04; 43.4% vs 18.2%, 
p<0.001; Appendix 1). More respondents at 
low-applicant institutions were influenced by 
teaching style and accessible entry require-
ments than respondents from high-applicant 

institutions (59.5 vs 46.9, p=0.031; 46.6% 
vs 34.7%, p=0.039). Only 8.9% of students 
overall were influenced by the reputation of 
the institution for subspecialties of medicine 
(ie surgery), with no difference between low- 
or high-applicant institutions.

For those students who reported having 
chosen their specialty before medical 
school, there was no difference between 
surgeons and non-surgeons in whether they 
were influenced by reputation for specialty 

PeerRev

Available
n (%)

Unavailable
n (%)

Unsure
n (%)

p-value

Dissection: <0.001

Low-applicant 22 (14.9%) 126 (85.1%)

High-applicant 131 (91%) 13 (9%)

Prosection: <0.001

Low-applicant 100 (67.6%) 47 (31.8%) 1 (0.7%)

High-applicant 144 (100%) 0 (0%)

Suturing tuition given as part of curriculum: <0.001

Low-applicant 92 (62.2%) 39 (26.4%) 17 (11.5%)

High-applicant 120 (83.3%) 9 (6.3%) 14 (9.7%)

Table 3 Reported availability of dissection, prosection and suturing practice

Figure 1 Length of time in reported surgical rotations throughout 
medical school (MS) in low- and high-applicant institutions
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(8, 9.1%, vs 7, 25%, p=0.146). There was no 
difference in importance of ‘reputation for 
specialty’ students wished to pursue between 
students who had decided to be surgeons 
before choosing medical school and those 
who had decided at medical school at high- 
and low-applicant institutions (6, 37.5%, vs 1, 
8.3%, p=0.078) or the importance of facilities 
(8, 50% vs 5, 41.7%, p=0.662).

DISCUSSION
There is an overall declining interest in 
pursuing a surgical career, which has been 
noted not just in the UK but also in the 
United States and Canada.13,16 Indeed, even 
Australian projections indicate that the 
number of surgeons reaching fellowship 
status will not be sufficient to meet demand 
in the coming years.16 It is imperative to 
understand the differences between univer-
sities with high and low student interest in 
surgical careers to facilitate greater interest 
in the career and an increase in the number 
of applications to surgical posts. Previous 
work has explored self-reported factors that 
influence career choice from students or 
surgeons, but there has been no large-scale 
work identifying how institutions could em-
power those students considering a surgical 
career to pursue this path. This study has 

highlighted several key differences between 
the curricula, facilities and surgical expe-
rience at those medical schools with high 
numbers of applicants to surgery compared 
with medical schools with low numbers 
of applicants to surgery, including some 
key areas which may have less effect than 
perhaps previously thought.

The greatest difference between the 
institutions was access to dissection for 
anatomy teaching. Those institutions that 
offer dissection routinely have a consistently 
higher number of students who go on to 
apply for core surgical training. Dissection 
may encourage students to consider surgery 
as a more attractive career, particularly when 
combined with teaching by surgeons or the 
teaching of surgical procedures by use of 
cadavers.17–19 Students may enjoy the experi-
ence of safely ‘acting-up’ as a surgeon,20 may 
have greater contact with surgeons who can 
act as role models and mentors or may learn 
anatomy to a better standard,17 which enables 
them to feel knowledgeable in aspects of 
surgery and encourages consideration of 
surgery as a career.14

The data also suggest that a greater 
period of time dedicated to surgical clinical 
work may encourage students to consider 
careers in surgery. There are several reasons 

why this could be the case: greater oppor-
tunity for enjoyable experiences in surgery, 
greater comfort with the surgical environ-
ment or perhaps being able to build better 
relationships with their trainers and gaining 
mentors. All of these are well recognised to 
be important factors influencing students’ 
career preferences, especially for female 
students.9–12,14,15,21,22 It could also be the case 
that a longer period of time dedicated to the 
management of surgical conditions could 
increase students’ confidence in clinical 
work related to surgery. Students from 
high-applicant institutions report greater 
student involvement in surgical procedures, 
which itself encourages consideration of 
surgery as a career.20 It may need a team 
approach to ensure that all theatre staff 
realise the importance of medical students 
scrubbing and assisting during operations.

There were several other interesting 
findings from the study; of note is the 
reported lack of careers advisors at high- 
compared with low-applicant institutions. 
One could postulate that low-applicant 
institutions might actively support stu-
dents to consider other careers, or that 
outdated impressions of a surgical career 
are perceived and propagated by advisors; 
for example, the perceived incompatibility 
of a surgical career with less-than-full-time 
working or family life. It also appears that, 
despite the emphasis that students place 
on individual role models in surgery,9–13 
there is no clear paucity of role models 
at low-applicant institutions compared 
with high-applicant institutions, or indeed 
any noticeable difference in proportion of 
surgical faculty at any stage of undergradu-
ate training. From this study we are unable 
to conclude whether there is a difference 
in the activity of surgical societies at the 
two cohorts owing to conflicting responses. 
Further work is required to discern this.

Overall, it is unlikely that the differences 
identified here all influence in isolation, and 
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Table 4 Significant results of binomial logistic regression for predicting 
respondent from high-application institutiona

Independent variable B Odds ratio (95% CI) p-value

Year first exposed to lectures in surgery –0.890 0.411 (0.242–0.697) 0.001

Amount of time spent in surgical attachments 0.108 1.114 (1.032–1.203) 0.005

Availability of dissection 3.822 45.713 (17.08–122.331) <0.001

aIncluded in model: year first exposed to lectures in surgery, year first exposed clinically to surgery, amount 
of time spent in surgical rotations, availability of dissection, availability of prosection, availability of suturing 
tuition, rating of quality of surgical experience, number of times scrubbed, number of times handling 
instruments (model correct in 88.4% of cases).

Table 5 Frequency of respondents having been scrubbed-in to an operation

Institution type Never Once or twice 3–5 times More than 5 times

Low-applicant 3 (2%) 38 (35.5%) 37 (25.2%) 69 (46.9%)

High-applicant 3 (2.1%) 17 (11.9%) 31 (21.7%) 92 (64.3%)
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it is perhaps the case that the high-applicant 
institutions have a greater overall emphasis 
on surgery within the curriculum, with 
longer periods of time on surgical 
attachments and access to anatomy tuition 
by dissection.

Given the differences highlighted by 
this work, it is important to ascertain 
whether students self-select universities 
with a greater emphasis on surgery and a 
better reputation for surgical specialties or 
whether students select universities with 
no real specialty preference and choose 
their future career based on their medical 
school experiences. It indeed seems the case 
that the majority of students select their 
university without any specialty preference 
in mind, and choose their specialty mostly 
during medical school, a finding that 
echoes the findings of previous work.7 Of 
those respondents who had decided to be 
surgeons, the minority (36%) had decided 
before medical school. Of these, there 
was no significant difference in how they 
chose their medical school compared with 
non-surgeons; that is, reputation for the 
specialty was of limited importance, and 
available facilities (eg dissection) were as 
important to budding surgeons as much 
as they were to non-surgeons. We cannot 
ignore either that those students who 
chose low-applicant institutions were more 
influenced by teaching style and the acces-
sibility of entry requirements rather than 
medical reputation and facilities. This could 
indicate that a more accessible course might 
appeal to a student with less predilection 
for surgery, although this contradicts the 
findings of previous work.4 Furthermore, 
using the University of Oxford as a case 
study, this university is well renowned for 
rigorous entry requirements yet has low 
applications to core surgical training from 
its graduates.4

It is important for medical educators to 
appreciate the importance of a thorough 

surgical education for those clinicians who 
do not become surgeons. These data have 
revealed that as many as 26.4% of students at 
some institutions report not believing that 
they will be taught how to suture by the end 
of medical school, a key procedure which the 
General Medical Council stipulates that all 
graduates should be able to perform;23 14.2% 
will have completed less than eight weeks of 
surgical attachments in their entire under-
graduate degree and 2% have never scrubbed 
for an operation despite being in their final 2 
years of medical school. Although UK med-
ical schools are given autonomy to decide 
their own curricula, it is difficult to imagine 
students meeting the minimum expected 
competencies in all surgical specialties given 
such short periods of time in these rotations. 
The Royal College of Surgeons of England 
has defined an advisory minimum surgical 
curriculum for all medical undergraduates, 
and these findings indicate that key com-
ponents of the curriculum are not currently 
being met.24

Although we can be confident in the main 
trends identified, there are some limitations 
to the study. The main limitation is the 
low response rate, which is primarily due 
to rigorous restrictions in place at many 
universities for surveying medical students. 
Indeed, in the final two cohorts there is an 
underrepresentation of some universities. 
Many responses are also susceptible to 
responder bias and recall bias, although 
this is likely to be consistent across the 
comparable student cohorts. It is difficult to 
gain an accurate appreciation of curricula 
and faculty backgrounds from universities, 
as these data are not published and, from 
experience conducting this study, it appears 
many medical school staff are unaware of 
exposure from year to year.

CONCLUSION
This is the first study to assess the 
differences that exist between medical 
schools that graduate more aspiring sur-
geons than others. Previous studies have 
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Figure 2 Years that respondents decided (more than 70% sure) on their preferred medical 
specialty (%) broken down by applicants at low- or high-applicant medical schools (MS)
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identified factors where students self-report 
the important elements which may influ-
ence career decisions, but this study has 
assessed how these macroscopic differences 
may be extrapolated to explain the actual 
number of applicants. Some universities 
graduate more aspiring surgeons than 
others and these institutions seem to have 
a greater focus on surgery within their 
curriculum, with longer periods of time 
exposed to surgery and greater student 
involvement in operations. Additionally, 
an emphasis on tuition in suturing skills 
and access to dissection and prosection 
for anatomy teaching was associated with 
those institutions with high proportions 
of applicants. We urge medical educators 
and leaders in healthcare to recognise the 
importance of an emphasis on undergrad-
uate surgical education to ensure that the 
brightest and best clinicians are attracted 
to a career in surgery and that all clinicians 
have adequate surgical knowledge and 
experience to manage patients, whichever 
specialty they may pursue.
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