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Abstract

Introduction The national junior doctor recruitment crisis

prompts an appraisal of medical student attitudes to dif-

ferent career pathways. The purpose of this study was to

perform a national review of surgical career intentions of

Irish final year medical students.

Methods Ethical and institutional approval was obtained

at each study location. A questionnaire was designed and

distributed to final year students. Domains assessed inclu-

ded demographics, career plans and reasons associated.

Anonymised responses were collated and evaluated. Cat-

egorical data were compared with Fisher’s exact test.

Results Responses were obtained from 342 students in

four medical schools of whom 78.6 % were undergradu-

ates. Over half (53 %) were Irish, with Malaysia, Canada

and the USA the next most common countries of origin.

Only 18 % of students intended to pursue surgery, with

60 % stating they did not plan to, and 22 % undecided.

Of those who plan not to pursue surgery, 28 % were unsure

about a speciality but the most common choices were

medicine (39 %), general practice (16 %) and paediatrics

(8 %). Reasons for not picking a career in surgery included

long hours and the unstructured career path. Suggestions to

improve uptake included earlier and more practical expo-

sure to surgery, improved teaching/training and reduction

in working hours.

Conclusions In this study 18 % of final year medical

students identified surgery as their chosen career pathway.

Although lifestyle factors are significant in many students’

decision, perceived quality and duration of surgical training

were also relevant and are modifiable factors which, if

improved could increase interest in surgery as a career.

Keywords Surgery � Career � Education � Medical

student � Surgical training � Questionnaire

Introduction

As surgical health care provision in the current era

emphasises surgeon-delivered services, it is likely that

inceasing numbers of surgeons will be required to meet

the demands [1, 2]. This pressure is compounded by

expanding population-based requirements [3], as well as a

requirement to train surgeons in fewer hours. Against these

pressures, evidence indicates that the number of medi-

cal school graduates applying for surgical training is

decreasing.

Applications to basic surgical training in Ireland

decreased from 263 in 2007 to 129 applicants in 2011 (i.e.,

more than 50 %) [4]. As a result, many designated surgical

training posts remain unfilled. In the United States unfilled

general surgery training posts have been noted as far back
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as 1997 [5]. Similar trends have occurred in Canada where

only 21.7 % of medical school graduates identified surgery

as a career choice in 2006 [6]. In other countries the pro-

portion of medical students who apply for surgical resi-

dency ranges from 7 to 33 % [7–9]. Factors which may

influence these trends include lifestyle and personal factors

and increasing proportions of females in medical schools

[10–12].

The current situation is compounded by additional

developments. Attrition rates continue to increase in sur-

gical residency programs [13, 14]. In Ireland, the first

cohort of post-graduate medical students graduated in

2010. These graduates have a different profile to direct

entry undergraduate students and they may be less inclined

to choose prolonged career paths [15]. Other influences

may also be important [16]. Two recent Irish studies [17,

18] which looked at surgical career influences of doctors

and medical students found that career prospects (both

academic/research [17] and employment prospects [18])

were major determinants in career choices.

In determining future manpower strategies it is crucial

that one first determines baseline availabilities. At present

it is not known whether Irish medical students have deci-

ded on career paths at final medical year stage, nor is it

known how many may enter surgical training programs. A

national survey of final year medical students’ career

intentions and influences is thus timely given recent

recruitment crises and attrition rates as well as the changing

profile of medical students in Ireland.

Methods

Ethical approval was obtained prior to the commencement

of the study. A detailed questionnaire was designed to

collect data regarding demographics, career choice, and

opinions about surgery as a career. Questions were struc-

tured using a combination of dichotomous responses,

Likert-scales [19] and free text. Recent surveys of medical

doctors and students using postal/email canvassing [20]

and online surveys [18] have yielded low response rates.

Given this, a directly administered paper-based survey was

employed (rather than an on-line survey) to maximise

response rates [21]. The questionnaire was distributed to

final year medical students in four medical schools in

Ireland during the month of April 2011. This was coordi-

nated by tutors within each institute and overseen by the

Chair of each Department. One school was exclusively for

graduate entry students whilst the others provided both

direct and graduate entry programmes. The questionnaire

was distributed when the students were assembled for

teaching sessions. Students were given a brief explanation

of the survey and assured that their responses would remain

anonymous. Questionnaires were collected after comple-

tion. All data were transferred onto an Excel� spreadsheet.

Statistical analysis was carried out using SPSS version 16.

Categorical data were compared with Fisher’s exact test.

Results

In total, 342 responses were obtained from students in the

four medical schools. The overall response rate was 66.4 %

and ranged from 69.6 % in the Royal College of Surgeons

in Ireland (RCSI) to 59.6 % in the National University of

Ireland, Galway (NUIG) (Fig. 1a). The lowest contribution

to the overall response was 6 % from the Graduate Entry

Medical School in University of Limerick (explained by

there being 32 students in the class in question).

Fig. 1 a Medical schools included in survey. Percentage in black font

is the contribution of the institutional response to the overall response.

Percentage in italics font is the response rate for each medical school.

The medical schools are University College Dublin (UCD), National

University of Ireland (NUIG), University of Limerick (UL), Royal

College of Surgeons in Ireland (RCSI). b Nationalities of the

surveyed students. The majority of students were Irish and 47 % of

the respondents were from overseas
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Demographics

The mean age of the students was 26.3 years (median

24 years) and 60.2 % of the students were female. With

regard to nationality, 176 of the students (55 %) were Irish;

other countries represented included Malaysia, Canada and

the USA (Fig. 1b). All students were in final year. The

majority of the students (72.2 %) were single and 4.4 %

were married. The remaining 23.4 % said they were in a

relationship. Nine students (2.6 %) had children. Under-

graduate students made up 76.9 % of the total. Post-grad-

uate entry level students had previously obtained a degree

as had some direct entry students; in this cohort, the most

common degrees obtained were in science (46.7 %), arts

(8.7 %) and engineering (7.6 %). Almost 20 % of students

had a degree in healthcare-related topics including phys-

iotherapy, nursing and pharmacy.

Career choices

When asked about a career in surgery, 18 % of the students

intended to pursue surgery as a career, 60 % intended not

to and the remaining 22 % were undecided. Of those not

intending to pursue a surgical career, almost a quarter were

undecided about career choice. Of those who had decided,

medicine was the most frequent choice, followed by gen-

eral practice and paediatrics (Fig. 2a).

Timing of career choice decision and choice in relation

to country of employment

Overall, the majority of students (51 %) made a career

decision in their final year of medical school. Where stu-

dents had decided, 13 % had done so following a particular

clinical rotation or attachment. When the students who

made a career decision during medical school were ana-

lysed separately, 71 % did so in final year compared to 7 %

in first or second year. When asked in which country they

planned to work, 62 % of students intended to stay in their

country of origin and 13 % planned to emigrate. With

regard to the Irish students, 67 % of the overall cohort, and

70 % of those intending to do surgery, planned to stay in

Ireland.

Evaluation of responses in students intending to pursue

surgery

The factors that influenced a choice to pursue surgery as

career were assessed. Significantly more male students than

female students intended to pursue surgery [25.2 vs.

12.6 %, p \ 0.01 (Table 1)]. Students intending to pursue

surgery were more likely to have completed an elective

rotation in surgery (33 vs. 7.1 %, p \ 0.01). While a

greater proportion of these students had a family member

or friend who was also doing surgery, the difference was

not significant. Of the 18 % of the overall cohort who had a

family member or friend in surgery, 78 % were male rel-

atives. When direct and graduate entry students were

compared a greater percentage of the latter did not intend

to pursue surgery, but the difference was not significant

(59 vs. 65 %, p = 0.43). Although more overseas than

Irish students intended to pursue surgery, the difference

was again not significant (22 vs. 14 %, p = 0.064).

Of the 60 students who intended to pursue surgery as a

career, 59 % had also already decided on a surgical sub-

specialty (Fig. 2b). All specialities were represented across

the entire student cohort. However, general surgery was the

subspecialty chosen most frequently.

Fig. 2 a Career intentions of students intending not to do surgery.

From the sample N = 211, 53 students were undecided. Of the

remaining 158 students, medicine was the most popular choice.

b Surgical subspecialty choice. Many subspecialties were represented

but general surgery was the most popular choice. med medicine, GP

general practice, paeds paediatrics, anaes anaesthetics, obgyn obstet-

rics and gynaecology, psych psychiatry, radiol radiology, EM

emergency medicine, ophth ophthalmology, undec undecided, ortho

orthopaedic surgery, sx surgery, CTS cardiothoracic surgery
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Evaluation of responses in students not intending

to pursue surgery

The factors influencing those students who did not intend

to pursue surgery as a career were also examined. When

students were asked to give reasons why they did not plan

to do surgery, the most common reasons given were long

hours, lifestyle factors and prolonged duration of training.

Of this cohort, 3 % had made decisions based on the per-

ception that surgical training was ‘‘female unfriendly.’’

Other reasons are summarised in Fig. 3.

In the Likert scale section of the questionnaire, students

who did not plan to do surgery rated long hours and length

of training as the strongest negative influences. Of note, the

rating of these factors was weighted more negatively than

the corresponding weighting given by students intending to

pursue a surgical career (68 vs. 44 %, p \ 0.01, 51 vs.

40 %, p = NS). Of those who planned to do surgery, the

highest-scoring positive influences included enjoyment of

surgery, mixture of elective and emergency work, the

practical nature of surgery, and previous clinical rotation.

These aspects were rated higher by students who planned

to do surgery compared to those who did not (Table 2).

‘‘Prestige’’ and ‘‘having a family member’’ in surgery

influenced students least (this held for both groups of

students).

Suggestions as to how to improve the proportion

of students intending to enter a surgical career

Students were invited to contribute free-text suggestions as

to how to increase the number intending to pursue a sur-

gical career. The majority of respondents (42 %) suggested

better training, both at medical student and surgical trainee

level. Almost a quarter (23 %) suggested improvements in

career structure, including the provision of increased

number of consultant posts, more career guidance and

reducing the relative importance of research. Improve-

ments in the area of working hours and lifestyle-related

factors were suggested by 21 %. The single most common

suggestion made (18 % of all suggestions) was to increase

practical exposure for students, i.e., to allow medical stu-

dents to scrub in theatre and become more involved.

Fig. 3 Reasons given for not pursuing surgery. In the ‘‘other’’

category, students felt that surgery was too competitive, too difficult,

too stressful, excessively hierarchial, lacked patient contact, etc

Table 1 The percentage of students who intended to pursue surgery

across various subgroups

Factor Percentage of students

who intended to

pursue surgery

Significance

(Fischer’s

exact test)

Gender (%)

Male (39.8) 24.8 P \ 0.01

Female (60.2) 13.1

Previous surgical elective (%)

Yes (37.3) 33.9 P \ 0.01

No (62.7) 7.1

Family member in surgery (%)

Yes (18) 20 P = NS

No (82) 16.6

Medical school course (%)

Undergraduate (77) 17.5 P = NS

Graduate (23) 18.2

Nationality (%)

Irish (53) 13.9 P = NS

Non-Irish (47) 21.9

Male students and students who had undertaken an elective rotation

were the only subgroups where significantly more students intended

to pursue surgery

Table 2 The factors rated most highly in the Leikert scale section by

students intending to pursue surgery, and the ratings by the students

intending not to pursue surgery

Factor Students

intending

to pursue

surgery (%)

Students

intending

not to pursue

surgery (%)

Significance

(Fischer’s

exact test)

Enjoyment of

surgery

94.7 62.9 P \ 0.001

Procedural-driven

nature

88 39 P \ 0.001

Mix of elective

and emergency

82 50 P \ 0.001

Clinical rotation 78.9 44.3 P \ 0.001

The percentages represent the amount of students who scored each

factor with either a ‘‘5’’ (strong positive influence) or a ‘‘4’’ (mild

positive influence)
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Discussion

The issue of fewer trainees entering surgical training has

become increasingly topical due to recruitment difficulties,

attrition rates, changing profiles of medical students and

resultant manpower shortages in many hospitals. This Irish

study of medical students’ career intentions is the first since

the introduction of graduate entry medical students and is

the only one to focus on the decisions of final year medical

students (i.e., when career intentions may more accurately

reflect ultimate career choices). An understanding of the

number of students intending to pursue surgery at this point

provides an important baseline measurement. Although our

study was conducted at medical schools in Ireland, the

cohort had a diverse international background. Thus, the

findings have an international relevance as many of

the students also intended to work overseas.

This study demonstrated that 18 % of final year medical

students intended to pursue a career in surgery. The stu-

dents surveyed were all in final year and thus most likely to

have given career choice definitive consideration. In

keeping with this, we found that 71 % of students who

made a career choice during medical school did so in the

final medical year. This highlights the importance of the

medical school experience on career decisions. Although

timing of the surgical rotation is not standardised it fre-

quently happens in the final year of medical school.

Similar levels of students intending to enter surgical

careers have been identified internationally. Glynn et al.

[17] surveyed both medical students and non-consultant

hospital doctors in Ireland in 2008/2009 and found that

overall only 13.2 % intended to pursue surgery. Studies

conducted in France [9] and Israel [7] show that 33 % and

22 % of students, respectively, intended to pursue surgery.

In Canada 21.7 % of medical school graduates identified

surgery as a career choice in 2006 [2]. A 2010 report about

the career intentions of Canadian students studying abroad

revealed that only 13.9 % intended to pursue surgery and

only 6.4 % general surgery [22]. Thus, it appears that the

issue with recruitment into surgery is not particular to

Ireland.

Unfortunately, the absolute number entering and

remaining in surgical training is likely to be lower than the

above indicated figures. Applicants to the basic surgical

training scheme in Ireland fell by 50 % between 2006 and

2011. A longitudinal study from Dallas for example [23]

demonstrated that during the interval from 2004 to 2007

between 5.3 and 10 % of all medical students involved in

the study actually entered surgical training. A UK study

found that only 63 % of basic surgical trainees intended to

remain in surgical training [24]. US studies found attrition

rates in general surgical residencies varied between 17 and

20 % [13, 25, 26] with suggestions that this rate may even

be increasing [14].

When asked to suggest factors that discouraged students

from pursuing surgery, long hours and lifestyle factors

were mentioned most frequently, in keeping with interna-

tional trends [9, 16, 27, 28]. When asked to give specific

reasons for not pursuing surgery, length and quality of

training schemes were frequently cited. When asked to

propose mechanisms for increasing interest in a surgical

career, the single most commonly made free-text sugges-

tion was to increase practical exposure for medical students

(i.e., allow them to scrub in theatre) and also for basic

surgical trainees. Of note, positive aspects in relation to a

surgical career (e.g., its procedure-driven nature) were

rated more highly by students intending to pursue surgery.

This group weighted negative aspects as less important in

general. Thus, lifestyle-related deterrents were less

important for those who are interested in surgery, as

observed in previous studies [17]. In keeping with this, a

survey of 2011 applicants to US surgical training pro-

grammes revealed that factors such as educational and

training quality of the programme and academic reputation

were rated more highly than factors such as work-life

balance and salary [29].

Students frequently commented on the lack of operative

experience for trainees in designated training positions at

senior house officer (SHO) level, a trend previously iden-

tified [30]. A recent survey of SHO operating activity

mirrors international trends with 43.2 and 63.6 % of sur-

gical SHOs not having performed an OGD or colonoscopy.

Almost 40 % have never performed an appendicectomy

[31]. This problem is not particular to Ireland and has been

observed in the UK [32] and the US [33]. The data in this

study indicate that students rotating through surgical

clerkships are observing and noting the practical exposure

obtained by junior surgical trainees and it is feasible that

this is having a negative effect.

The factors associated with a choice in favour of surgery

as a career were assessed. Students who had completed an

elective surgical rotation were significantly more likely to

pursue surgery. This relationship is not clear-cut however

as it is likely that students motivated to conduct surgical

electives are biased towards surgical disciplines to begin

with. Those who want to pursue surgery rated enjoyment of

a clinical rotation as a strong motivating factor; therefore,

earlier medical school exposure to surgery may inspire a

student, and encourage them to select a further elective

rotation in surgery, which may continue to increase their

interest. These trends observed in our study support data

from the surgical literature showing students are more

likely to be interested in a surgical career following their

surgical rotation [34–37]. Those students who are
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interested in surgery to begin with may be more inclined to

focus on the positive aspects of a clinical attachment.

Interestingly, similar proportions of direct and graduate

entry medical students intended pursuing a career in sur-

gery. There were 77 graduate entry medical students in this

study. Post-graduate entry medical courses were recently

introduced in Ireland and are expected to reach a steady

state in terms of entrants within the coming year.

This could have health service provision implications in

specialties with longer training schemes [15] (i.e., surgery)

although the present findings do not support this

suggestion.

In this study, significantly more males intended pursuing

surgery (in keeping with established international trends)

[12]. The reasons for this are complex; lifestyle issues may

represent a stronger deterrent for women [38] and there

may be a lack of female role models making females feel

they are less likely to succeed in surgery even though this

may not be the case [39–41]. Of note however, a similar

observation was made in a study focussing on pre-college

students [42]. This suggests that career choices are, in some

cases, strongly influenced earlier than previously thought.

The effects of having a relative or friend involved in sur-

gery could thus become important [32]. A recent study

showed that having a family member or close friend in

surgery was a positive predictor of surgery as a career

choice [1]. In our study, a family member or friend in

surgery was not associated with increased rates of intent to

enter a surgical career. As only 18 % of our cohort had a

family member or friend in surgery it is possible that the

cohort is too small to detect such a trend.

Of the Irish students who intended to pursue surgery,

70 % indicated they intended to remain and work in

Ireland. This observation may have further implications for

service provision in general. This issue was not particular

to surgery however as 62 % of the entire cohort of

respondents intended to remain in their native country.

The study has some limitations. We did not survey

students in every medical school in Ireland, but four of the

six medical schools were used in the survey. A directly

administered questionnaire was used to increase response

rates with the small risk that this may introduce bias.

However, as the survey was anonymous and administered

to large groups of students, we felt the bias was minimal

and that students answered freely and honestly in the free-

text sections. This survey is by its nature a study of

intentions only and gives an indicator but not a guarantee

of the career choices of final year medical students. There

is no official data to track the actual career choices of

medical graduates, which is compounded by issues such as

the fact that many students opt to work abroad for a year

before settling into a training programme. Our response

rate of 66.4 % was not optimal, but not significantly worse

than rates obtained in other similar studies. (61 % [8],

69 % [9], 49 % [18], 10 % [20]).

The current observations permit the development of a

focused strategy that could enhance entry into surgical

health service provision. More students who did electives

in surgery intended to pursue surgery as a career. This

modifiable factor could be developed in medical pro-

grammes with a view to strategically increasing entry into

surgical health care disciplines. The single most frequently

mentioned negative factor was long hours and prolonged

training. Although this is certainly modifiable (and major

efforts are being made in this regard), the technical craft of

surgery does not immediately lend itself to reduced hours.

Students frequently cited poor quality training as negative

factors in influencing their career choices. The most com-

mon free-text suggestion related to increasing student

exposure to the practical interface of surgery (i.e., scrub-

bing up in theatre). Importantly, medical students made

similar recommendations for basic surgical trainees,

pointing to awareness amongst students in relation to the

exposure obtained by trainees in designated training posts.

Conclusions

Only 18 % of current final year medical students intended

to pursue surgery and the number who eventually apply for,

and complete, surgical training schemes is likely to be

lower. Although lifestyle factors are significant in many

students’ decision, perceived quality and duration of sur-

gical training are also relevant and are modifiable factors

which, if improved could increase interest in surgery as a

career.
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