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Purpose: To establish a sustainable model for a “Surgical Shadowing Scheme” (SSS) and

assess how this affects undergraduate attitudes to surgical careers.

Patients and methods: Surgeons at university teaching hospitals associated with UCL

Medical School and UCL Partners, United Kingdom, were approached for their willingness

to participate in the scheme. Medical students were then invited to apply for the scheme,

where students were individually matched to operating theater sessions with surgeons in their

specialty of choice. Feedback was subsequently obtained, evaluating experiences of the

placement and the effect this had on future career aspirations.

Results: After running for four consecutive years, approximately 220 students have participated

in the scheme across a range of surgical units and specialties. A total of 91.5% of the students

were pre-clinical (years 1–3), whilst the remainder were clinical (years 4–6). Fifty-four percent

were female and 46% male. Eighty-three percent of the students did not have any previous

experience of the specialty that they shadowed, and 67% agreed that participating in the scheme

had either “increased” or “strongly increased” their desire to pursue a surgical career. Ninety-four

percent said they would “recommend” or “strongly recommend” the SSS to a peer. Over a third

of students reported scrubbing-up during their placements and 35% of these directly assisted the

lead surgeon. Traditionally male-dominated surgical sub-specialties recruited a high proportion

of female students.

Conclusion: This is the first published example of an established “Surgical Shadowing

Scheme” for medical undergraduates. Our SSS has been highly valued by students and

indicates that even a single high-quality surgical exposure is sufficient to increase the desire

of undergraduates to pursue a surgical career. We hope that this SSS will act as a blueprint

for other centers to develop their own shadowing schemes, in turn helping to ensure that

surgery continues to inspire and attract the very best candidates for the future.

Keywords: Surgical Shadowing Scheme, surgical education, medical education, medical

student, surgical careers, women in surgery

Introduction
The popularity of surgery as a career choice in the United Kingdom has decreased in

recent years.1 Undergraduate experiences of surgery are known to closely correlate with

future career choice, with positive experiences of surgery during medical school increas-

ing the desire of students to enter surgical training.2 Undergraduates may be dissuaded

from considering surgical careers by a number of negative pre-conceptions,3 but gender,

exposure to appropriate surgical rotations and “fit”within the culture of surgery are likely

to be important.4 Early exposure to positive role models has been shown to overcome

inaccurate stereotypes and reduce negative pre-conceptions that students may have.3
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Despite this, undergraduates may find it challenging to

identify enthusiastic surgical mentors or gain early surgical

exposure. Making contact with surgeons and assessing

their willingness to allow students in the operating theater

can be difficult. These logistical factors act as barriers to

gaining high-quality early surgical exposure during medi-

cal school. This is particularly true for medical schools

with “traditional” curricula, where there is often a divide

between pre-clinical and clinical years. During pre-clinical

years there is often no exposure to surgery, and even

during clinical years, there may be very limited opportu-

nities to explore specific surgical sub-specialties of inter-

est. Even for proactive students, the administrative burden

associated with facilitating one-off placements can disin-

centivize surgeons from offering attachments and limit the

shadowing opportunities available to students.

We have developed and piloted a novel “Surgical

Shadowing Scheme” (SSS) at University College

London, United Kingdom, aiming to overcome many of

the logistical challenges associated with students gaining

access to high-quality surgical exposure. This scheme is

now in its fourth consecutive year of running, yet, to the

best of our knowledge, it remains the first and only scheme

of its kind.

Methods
Consultant surgeons at local teaching hospitals were

approached for their willingness to participate in the

scheme and briefed about the expectations of encouraging

positive student engagement in the operating theatre. In

return, the medical school Surgical Society provided a

centralized student-lead (a Shadowing Scheme Co-ordina-

tor) to oversee the running of scheme and interface

between students and surgeons. This minimized any

administrative burden placed on surgeons and allowed

any frequently asked questions from students to be dealt

with in-house.

Regular operating slots were obtained from surgeons,

and these were uploaded by the Shadowing Scheme Co-

ordinator to a centralized online calendar booking system.

Students who wished to participate in the scheme could

then book a shadowing slot for a surgical sub-specialty of

interest. Shadowing sessions were allocated on a first-

come first-served basis, with each student being limited

to one shadowing session per term unless there were

unfilled sessions or students wished to participate in

other specialties that had capacity. Students who had not

previously participated in the scheme were given priority.

Closer to the time of the placement, the Shadowing

Scheme Co-ordinator sent detailed joining instructions to

students. At this stage, they also performed a final check to

reduce the risk of non-attendance by participating students,

and provided an emergency contact telephone number in

case of any last-minute problems. Where possible, sum-

maries of the procedures on the operating list for the day

of shadowing sessions were sent in advance as part of the

joining instructions. For example, students would be told

there was one Roux-en-Y bypass case and one esophago-

jejunostomy case etc., although no personally identifiable

patient information was circulated. This allowed students

to pre-read around the likely pathologies and specific

surgical techniques that they may encounter, and aimed

to increase student confidence, participation, and engage-

ment during shadowing sessions.5,6

The scheme was closely evaluated and audited from the

outset. Following each individual student placement, the

quality of the shadowing session was audited. During the

first year of running, the Shadowing Scheme Co-ordinator

individually contacted each student after their session by

email to gain qualitative feedback and highlight any logisti-

cal problems. After one continuous year of running, evalua-

tion of the scheme switched to use a quantitative online

questionnaire. This explored various metrics, including pre-

vious exposure to surgery, value of the surgical session

provided by the SSS, and whether participating in the SSS

had influenced future career choice. The questionnaire

clearly stated that participant responses may later be anon-

ymously pooled for analysis.

Anonymized data were exported to Microsoft Excel

and analyzed using IBM SPSS Statistics 22.0 (IBM Inc.

Armonk, NY). Where appropriate, data were assessed for

normality and equality of variance was tested using

Levene’s statistic. Statistical tests were deemed to be sig-

nificant at the 5% level.

Results
Over four years, approximately 220 students have partici-

pated in the SSS. Of the 180 students who were sent the

evaluative questionnaire, approximately 140 completed it,

indicating a response rate of 77.7%.

All major surgical sub-specialties were secured to pro-

vide shadowing slots for students, including general sur-

gery, vascular surgery, neurosurgery, pediatrics, ENT,

trauma and orthopedics, cardiothoracics, oral and maxillo-

facial, urology, and obstetrics and gynecology. However,

the greatest number of shadowing sessions were
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undertaken in neurosurgery (26%) and cardiothoracic sur-

gery (26%), followed by plastic surgery (13%) and trauma

and orthopedics (13%), respectively (Figure 1A).

Of the students who participated in our scheme, there was

a reasonably even split between male and females, with

slightly more female students participating in the scheme

than males (53.9% vs 46.1%, respectively) (Figure 2A).

There was also a higher proportion of female students than

male students opting for placements in neurosurgery (15.0%

vs 11.4%), trauma and orthopedics (10.0% vs 2.86%), and

maxillofacial surgery (3.6% vs 0%) (Figure 1B). The over-

whelming majority of students participating in the scheme

were from pre-clinical years of medical school, with only

8.5% of the respondents having already completed clinical

placements (Years 4–6) (Table 1). Consequently, 83% of the

students did not have any previous exposure to the specialty

that they shadowed prior to the shadowing session, although

17% did report some previous experience (Figure 2B).

When on shadowing sessions, the majority of students

reported staying in the operating theater for at least 6 hrs

(31%), with only 11% of the students staying less than 3

hrs (Figure 2C). The majority of students did not scrub-up

(61%) during their shadowing sessions, although 39%

reported that they were able to scrub-up. Of those who

did scrub-up, 92.7% were pre-clinical students, broadly in

line with the proportion of pre-clinical students overall,

and 35% reported being able to directly assist the lead

surgeon during procedures (Figure 2D).

Feedback from students participating in the shadowing

scheme was overall extremely positive. Ninety-four percent

of the students stated that they would either “recommend” or

“strongly recommend” the shadowing scheme to a peer.

Similarly, when assessed using a 5-point Likert scale, stu-

dents indicated that participating in the scheme significantly

improved their understanding of the sub-specialty that they

shadowed (median difference =1, p<0.001) (Figure 3A). The

majority of students (69%) also indicated that participating in

a one-off session as part of the shadowing scheme had

“increased” or “strongly increased” their desire to pursue a

surgical career in the future (Figure 3B).

Discussion
Over a consecutive four-year period, approximately 220 stu-

dents have participated in the SSS, gaining exposure to a range

of surgical specialties. Owing to the unique infrastructure and

teaching hospitals surrounding UCL Medical School, place-

ments were offered in all major surgical sub-specialties at a

range of world-leading specialist units, including the National

Hospital for Neurology and Neurosurgery, Great Ormond

Street Hospital for Children, the Royal National Orthopaedic

Hospital, The Heart Hospital, and the Royal National Throat,

Nose and Ear Hospital.

Interestingly, the majority of students participating in our

scheme have been in their pre-clinical years, meaning that

they did not have any major previous clinical attachments or

internships. This may reflect a desire amongst pre-clinical
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Figure 1 Overview of the various surgical sub-specialties chosen by students for shadowing sessions. (A) Number of students that chose each specialty; (B) breakdown of

specialties chosen by male and female students (140 respondents).
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students for increased early surgical exposure. Indeed, in

recent years there has been a shift away from traditional

medical curricula with a distinct pre-clinical/clinical divide,

instead focusing on developing courses that incorporate

increased early clinical exposure.7 The high proportion of

students participating in our scheme from the first year of the

medical school course may also reflect that students found

the scheme an easy and accessible way of securing surgical

exposure in sub-specialties of interest, overcoming some of

the challenges typically associated with pre-clinical students

making first contact with surgeons and entering the clinical

environment. Additionally, the two most popular specialties

shadowed – neurosurgery and cardiothoracic surgery – tend

to receive minimal exposure in the medical school

curricula,8,9 suggesting that the scheme may provide unique

opportunities that are not otherwise available to undergradu-

ates. Indeed, some proactive clinical students may have used

opportunities afforded by the scheme to gain exposure to a
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Figure 2 Breakdown of student shadowing sessions. (A) Participation in shadowing scheme by identified gender; (B) proportion of students with previous exposure to the

surgical sub-specialty shadowed; (C) number of hours spent in the operating theater during shadowing session; (D) proportion of students who scrubbed-in and assisted

during their shadowing session (140 respondents).

Table 1 Breakdown of students participating in the shadowing

scheme by medical school year group

Year group No. of students (%)

Pre-clinical 1st year 73 (52.1)

2nd year 35 (25.0)

3rd year (intercalated BSc) 20 (14.3)

Clinical 4th year 8 (5.7)

5th year 3 (2.1)

6th year 1 (0.7)

Total 140 (100)
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particular specialty of interest, perhaps in order to show

commitment to specialty for competitive surgical applica-

tions or to develop a network of mentors for future career

advice. In the future, it may be interesting to explore the

reasons clinical students cite for participating in the scheme.

Our data also suggest that there was a reasonably

equal split between male and female students participat-

ing in the scheme. This is interesting as there has

traditionally been a strong male bias in a number of

surgical specialties, despite UCL Medical School

cohorts being 51% female for the years 2013–17 and

national UK medical school intake now being approxi-

mately 55% female.10 Indeed, it is estimated that around

only 12% of the consultant surgeons are female, with

sub-specialties such as trauma and orthopedics and car-

diothoracic surgery displaying a particular male gender

bias.11 In contrast, our results suggest that, at least early

on during medical school, female students are equally as

motivated as male students to seek out and undertake

surgical shadowing opportunities. This challenges the

assumption that male students are more likely to be

interested in surgery.12 Even in very male-dominated

sub-specialties such as neurosurgery and trauma and

orthopedics, we actually observed a higher proportion

of female students undertake shadowing sessions than

male students. Shadowing schemes such as this one

may, therefore, offer a mechanism to empower all stu-

dents to gain early surgical exposure and help overcome

traditional gender biases.

Indirect metrics indicate that the shadowing scheme

piloted was well received by students. The majority of

students stayed for at least 6 hrs on their placements,

suggesting that surgical consultants participating in the

scheme facilitated an engaging and enjoyable clinical

environment. A significant proportion of students also

reported that consultants encouraged them to scrub-in,

and for many this may have been their first opportunity

to do this in a clinical setting. A smaller proportion of

students also reported that they were allowed to directly

assist in operations, suggesting that shadowing schemes

may provide the ideal platform for students to gain real-

life practical experiences of surgery even at a relatively

early career stage.13 Indeed, more direct hands-on surgical

exposure during medical school has been proposed as one

method to mitigate the decreasing popularity of surgical

careers in the United Kingdom.14

Direct feedbackwas also very positive,with themajority of

students reporting that the shadowing scheme directly

increased their understanding of the surgical sub-specialty

they shadowed. This may enable students to make better

informed choices about whether surgery is the right career

for them,15 or to explore alternative surgical sub-specialties

in the future.However, themajority of students stated that even

participating in one-off surgical sessions offered as part of the

shadowing scheme significantly increased their likelihood of

wishing to pursue a surgical career in the future. This suggests

that high-quality surgical sessions facilitated by the shadowing

scheme could improve undergraduate experiences of

5
***

A B
Se

lf-
re

po
rte

d 
un

de
rs

ta
nd

in
g 

of
 s

pe
ci

al
ty

4

3

2

1

0
Pre-shadowing Post-shadowing

Strongly
disagree

0

10

20

Pr
op

or
tio

n 
of

 s
tu

de
nt

s 
(%

)

30

40

Disagree

Participating in the scheme increased my desire to pursue
a surgical career

Neutral Agree Strongly
agree

Figure 3 Student evaluation of the shadowing scheme. (A) Change in self-reported understanding of the specific surgical sub-specialty shadowed during shadowing sessions;

(B) effect of participating in the shadowing scheme on student desire to pursue a surgical career in the future. Box plots display medians plus IQRs. Circular values represent

outliers >1.5x IQR. ***p<0.001 assessed using Mann–Whitney U test (140 respondents).

Dovepress Bartlett et al

Advances in Medical Education and Practice 2019:10 submit your manuscript | www.dovepress.com

DovePress
623

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


surgery,16 potentially mitigating many of the challenges asso-

ciated with gaining positive early surgical exposure during

medical school.

Indeed, the importance of shadowing and surgical expo-

sure on student choice to go into surgical careers must not

be underestimated. For example, even in student cohorts

where the proportion of students expressing an interest in

surgery is low, it has been shown that operative exposure

may increase the number of students applying for surgical

residency by more than twofold.17 The quality of mentors

encountered during surgical placements is also important,

and where students encounter surgeons who are effective

educators they rate their desire to pursue a surgical career

more highly.18 Yet, when surveyed, surgeons often do not

believe they play an important role in shaping students’

future career paths.19 However, even involving students

with seemingly trivial tasks may dramatically increase

their desire to pursue surgery. For example, allowing stu-

dents to suture increases student interest in surgery by

fivefold, and operating the camera increases this to

sevenfold.20 The potential impact surgeons have on shaping

medical student careers during every surgical encounter

cannot therefore be overstated. Initiatives such as this

SSS, which recruit engaged surgical mentors and promote

active student involvement through scrubbing in and assist-

ing, are thus likely to have a significant long-term impact on

encouraging more students to consider surgical careers.

This may be particularly important for supporting women

in surgery initiatives, especially given the high proportion

of students participating in this scheme who were female.

Establishing the first major SSS has required consider-

able effort, yet we have demonstrated that such schemes

are extremely well received by students, have numerous

benefits, and are sustainable in the long term. Having

demonstrated large-scale sustainability at a single center,

we now hope that other centers will build-on this model to

develop their own variants of the shadowing scheme pio-

neered at UCL. This particular SSS was primarily student-

led, but received input and guidance from surgical faculty

within the medical school. Our experiences would, there-

fore, suggest that student surgical societies and trainee-run

organizations are ideally placed to initiate, oversee, and

administrate such schemes elsewhere.

Nevertheless, establishing this SSS has also emphasized

that student-run surgical societies may run into challenges. For

example, making initial contact with consultant surgeons in a

particular sub-specialty specialty was sometimes problematic,

and where this occurred local surgeon “champions” at both the

consultant and trainee level were essential for opening up lines

of communication, recruiting colleagues, and promoting the

long-term sustainability of the scheme. For other medical

schools wishing to establish a shadowing scheme similar to

this one, there must be an initial time commitment to recruit

local surgeons and establish appropriate infrastructure such as

an online calendar booking system. Once this is has been

established though, our experiences suggest that the SSS is

largely self-sustaining with minimal regular long-term time

demands. Where these have occurred, they have been mana-

ged by the student surgical society creating a dedicated

“Shadowing Scheme Co-Ordinator” committee position,

whose responsibility it is to oversee the day-to-day running

of the scheme and act as a lead point of contact for both

students and surgeons for a period of one academic year. We

have found this works well as a model and would recommend

this. However, other medical schools may wish to pilot only

one or two specialties in the first instance (neurosurgery and

cardiothoracic surgery were the most popular based on our

data) to establish the appropriate infrastructure and gauge

demand from the student body before offering all surgical

sub-specialties. We have also been fortunate to be affiliated

with a number of specialist hospitals, providing access to all

major surgical sub-specialties, yet other medical schools may

need to make reasonable adjustments as to what specialties

they offer for shadowing based on local hospital service provi-

sion and expertise.

In the future, we hope to further capitalize on the mentor-

ship opportunities that arise through schemes such as this one.

Shadowing schemes present the ideal opportunity to foster

long-term links between students and surgeons, providing

excellent foundations for career advice, exposure to positive

role models, and potential opportunities for personal develop-

ment such as research and audit in a given surgical sub-speci-

alty. Increased engagement from organizations such as the

Royal Colleges of Surgeons in the UK and the American

College of Surgeons in the US may also help facilitate wider

uptake of SSSs such as this one. Professional colleges could

help ensure aminimumacceptable running standard and incen-

tivize engagement from both students and surgeons through

formal recognition or accreditation. Undergraduate shadowing

schemes that manage to incorporate significant mentoring or

teaching components could also present significant continuing

professional development opportunities for consultant and

trainee surgeons.

One limitation of this shadowing scheme was that no data

were formally collected from the surgeons who participated.

However, quantifying the surgeon experience may be
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important for the future, particularly in the context of

approaching the Colleges to explore the possibility of for-

mally endorsing or accrediting such schemes. Nevertheless,

informal feedback suggested that surgeons enjoyed the phi-

lanthropic aspect of promoting surgical careers amongst the

next generation, and some commented on how it was refresh-

ing to have keen students who were prepared and had read up

on the procedures and pathologies on the case list. This

allowed them to facilitate an engaging and interactive learn-

ing experience for students. In addition, given the strong

evidence indicating that interactivity in the operating theatre

greatly increases the desire of student to pursue a surgical

career, more could be done to increase the percentage of

students who were able to scrub-in or assist with cases during

shadowing sessions. For example, a dedicated “Preparation

for Shadowing”workshop, which teaches all students how to

scrub-in and general theatre etiquette may help increase the

proportion of students who are confident to scrub-in during

shadowing sessions in the future. This may be particularly

beneficial for pre-clinical students (the majority of those who

participated in this scheme), who have not yet been formally

taught how to scrub-in as the part of the medical school

curriculum. Additional efforts to capitalize on the one-to-

one mentoring opportunities available with participating sur-

geons could also be expanded moving forward.

Conclusion
SSSs offer an innovative method to provide medical stu-

dents, and particularly those early on in medical school,

with increased access and exposure to high-quality surgical

sessions. Students greatly value such schemes and they help

increase both student understanding of surgical specialties

and the desire of students to pursue surgical careers. Locally

administrated SSSs have great potential to increase under-

graduate engagement in surgery, and in doing so they will

ensure that surgery continues to inspire and attract the very

best students from a diverse candidate pool in the future.

Abbreviations
SSS, Surgical Shadowing Scheme; UCL, University

College London.
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