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Abstract

Introduction Irish general surgery faces a recruitment

crisis with only 87 of 145 (60%) basic surgical training

(BST) places filled in 2009. We assessed basic surgical

trainees to identify objective, and potentially modifiable,

factors that influence ultimate recruitment into a general

surgical career.

Methods Candidates commencing BST training during a

5-year period between 2004 and 2008 were included in a

quantitative study. In addition a total of 2,536 candidates,

representing all those who commenced surgical training

in Ireland since 1960 were identified through the Royal

College of Surgeons in Ireland (RCSI) database and invited

to complete an online survey. Statistical analysis was per-

formed using SPSS version 15, with p \ 0.05 considered

significant.

Results During the 5-year quantitative study period there

were 381 BST trainees. Gender was a significant predictor

of career choice with women more likely to ultimately

choose a nonsurgical career after initial surgical training

(p = 0.049). Passing surgical membership examinations

(MRCS) also was predictive of remaining in surgery

(p = 0.005). Training region was not a significant predictor

of ultimate career choice. There were 418 survey respon-

dents. The influence of role models was most commonly

cited as influencing candidates in choosing to commence

surgical training. Candidates who rated ‘‘academic oppor-

tunity’’ (p = 0.023) and ‘‘intellectual challenge’’ (p =

0.047) as factors that influenced their decision to com-

mence surgical training were more likely to ultimately

continue their careers in a surgical speciality.

Conclusions This study describes the career pathway of

surgical trainees and confirms the importance of academic

achievement in discriminating between candidates apply-

ing for surgical training schemes.

Introduction

In Ireland, after completion of medical school, graduates

must complete a mandatory 1-year internship to be regis-

tered as medical practitioners with the Irish Medical

Council. Those who wish to pursue a career in surgery

must then interview for placement in a 2-year basic sur-

gical training (BST) scheme consisting of four 6-month

rotations. All trainees must complete at least 6 months of

general surgery, and approximately 80% spend 1 year

rotating through general surgery placements. During the

BST scheme candidates are required to pass Membership

to the Royal College of Surgeons (MRCS) examinations.

Having completed BST, candidates interested in a general

surgical career are then required to attain a higher degree

through research to successfully attain placement on a

higher surgical training (HST) scheme. Progression to HST

is competitive with only seven training places per year in

general surgery.

At present, recruitment of graduates to commence sur-

gical training faces a potential crisis with only 87 of 145

(60%) BST places filled in 2009. In addition, withdrawal

rates from the BST program are significantly higher now

than in the past; 25% of BST candidates in 2007 withdrew
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before completion of the 2-year scheme compared with

only 5% in 2002. At present the practice of medicine in

Europe is undergoing enormous change with the inevitable

implementation of the European Working Time Directive

(EWTD). In a statement by the Royal College of Surgeons

of England regarding the implementation of the EWTD,

they have highlighted the need to train a greater number of

surgeons to maintain current patient safety levels [1]. This

requirement is likely to be mirrored across Europe.

The need to train a greater number of surgeons has been

reported in the United States where manpower analyses

predict a worsening shortage of general surgeons during the

next 10–20 years [2]. However, the output of the Accred-

itation Council for Graduate Medical Education (ACGME)

reports that accredited residency programs in general sur-

gery has remained constant at approximately 1,000 chief

residents per year since the early 1980s, despite a popu-

lation increase of more than 33% since that time [3].

Given the need to train more consultant surgeons, it is

instructive to consider the cost implications of such an

undertaking. The economic worth of a general surgeon to

the hospital in which they are working has been estimated

to be $1.05–$2.4 million per annum in the United States

[4]. In contrast to this is the high cost associated with

training NCHDs to consultant surgeon proficiency [5]. The

cost of using operating room time for training surgical

residents in the United States is an estimated $53 million

per year [6]. It is intuitive then, that in a time of economic

crisis, that optimizing training of surgical trainees would

have positive financial ramifications both for training

institutions, and healthcare systems as a whole. Optimizing

surgical training begins with recruitment, and it is essential

that the right candidate is attracted into a surgical training

scheme.

To optimize recruitment, we believe that it is important

to assess surgical trainees with regard to identifying both

objective and subjective factors that influence surgical

trainees in continuing their careers in surgery. Previous

studies assessing objective factors, such as gender, noted

that although women now represent 50% of medical stu-

dents, in the United States they account for only 20% of

surgical residencies [7–10]. In addition, several studies

have investigated the subjective factors that influence

medical students and junior doctors in choosing a career in

surgery [7, 10–13]. A previous Irish survey-based study

found that amongst medical school students considering a

career in surgery, men were more likely to be influenced by

financial reward and prestige in choosing their ultimate

career specialty, whereas females were more likely to rate

lifestyle factors as important [8]. For those who choose to

pursue nonsurgical careers, it has been suggested that a

‘‘controllable lifestyle’’ is becoming an essential factor in

career selection [13–16]. The aforementioned studies have

highlighted a diminishing medical student interest in sur-

gical careers, with training duration, the demanding nature

of surgical training, and associated lifestyle noted as factors

contributing to this diminishing interest. However, such

studies are survey-based and therefore are purely

subjective.

Our goal was to assess basic surgical trainees during a

5-year period to identify objective quantifiable factors

associated with continuation in a surgical career with par-

ticular focus on general surgery. We further sought to

identify subjective factors that influenced surgical trainees

in Ireland in commencing surgical training, and subse-

quently leaving surgery where applicable.

Methods

The study design consisted of two distinct parts. The first

part of the study was commenced in November 2009 and

involved identification of quantitative objective factors that

influence surgical trainees commencing training during a

5-year period. The second part of the study assessed sub-

jective factors and consisted of circulating a survey in

December 2009 amongst all candidates commencing sur-

gical training in Ireland during a 50-year period, including

those candidates enrolled in our quantitative study.

With regard to our quantitative study of objective fac-

tors, all candidates commencing BST training during a

5-year period between 2004 and 2008 were identified

through the Royal College of Surgeons in Ireland (RCSI)

database and were included in a retrospective study. Factors

assessed included gender, training region, nationality, and

success in the MRCS examinations. These trainees were then

followed up to determine their ultimate career choice.

Follow-up was performed using the Irish medical

council register where trainees are registered to a particular

speciality. For those trainees who were not registered to a

particular speciality, determination of their ultimate career

choice was performed through assessment of peer-

reviewed publications in the 6 months before commence-

ment of the study as well as internet searches.

The second part of our study assessing subjective factors

involved the design and hosting of an online survey at

www.surginfection.com—a surgical education website

developed by the authors. A total of 2,536 candidates—

representing all those who commenced surgical training in

Ireland since 1960—were identified through the RCSI

database. These candidates were invited via email to

complete the online survey. Participation was voluntary

and anonymous. Candidates ultimate career choice was

determined and a detailed Likert scale assessed the

importance of ‘‘academic,’’ ‘‘clinical,’’ and ‘‘lifestyle’’

factors in determining career choice and progression using
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a survey model previously described in the literature [8].

When the online survey was accessed, candidates were

asked to ‘‘indicate how much each of the factors below

influenced you in choosing a surgical career.’’ Those who

had left surgery were asked, ‘‘How did the following fac-

tors influence your decision to leave surgery?’’ Candidates

were asked to rate the influence of different factors as ‘‘no

influence,’’ ‘‘minimal influence,’’ ‘‘moderate influence,’’

‘‘strong influence,’’ or ‘‘very strong influence.’’

Both objective and subjective factors were collected and

tabulated to Microsoft Excel for transfer to SPSS version

15 as two distinct data sets. Candidates ultimate career

choice was grouped into general surgery, other surgical

specialty, and nonsurgical specialty for cross-tabulation

with Chi-squared analysis of factors associated with each

career choice. Associations with p \ 0.05 were considered

significant.

Results

Quantitative study

During the 5-year study period, there were 381 BST

trainees, of whom 45.4% (173/381) were of Irish nation-

ality. Of the 381 trainees, 85.3% (n = 325) completed their

BST training, and there was a 12% (n = 56) withdrawal

rate. Career follow-up data were obtained for 61% (232/

381) of trainees. With regard to ultimate career choice,

general surgery was most commonly chosen, accounting

for 30.2% (70/232) of candidates. The remainder of the top

five careers chosen by BST trainees were orthopedics

(n = 30; 12.9%), radiology (n = 23 9.9%), plastic surgery

(n = 17; 7.3%), and general practice (n = 15, 6.5%;

Fig. 1).

Overall, 73% (279/381) were men and 27% (102/381)

were women. Men were more likely to continue their

career in a surgical speciality, whereas women were sig-

nificantly more likely to ultimately choose a nonsurgical

speciality (p = 0.049).

Of the 381 trainees, 28.3% (108/381) passed their

MRCS examinations in a single attempt. Of the remainder,

38.1% (145/381) obtained their MRCS examinations after

multiple attempts. In total, 18.4% (70/381) of trainees

failed to pass their MRCS examinations and another 15.2%

(58/381) of trainees did not attempt the examinations at all.

Overall, candidates passing their MRCS examinations were

more likely to choose a career in surgery than a nonsurgical

speciality (p = 0.023). However, there was no significant

association between BST training region or nationality and

ultimate career choice.

Online survey

Demographics

A total of 1,609 candidates were invited to complete the

online survey. There were 418 responses, giving a response

rate of 26%. Candidates responding had obtained their

medical degrees between 1967 and 2008. The majority

were Irish (75.8%; n = 317). Those from Asia accounted

for 8.6% (n = 36), Africa 8.1% (n = 34), European 5.2%

(n = 22), North America 1.9% (n = 8), and Australia

0.2% (n = 1). Overall 80.6% (n = 337) had obtained their

medical degree in Ireland. With regard to surgical training

region, 95% (n = 397) of trainees commenced surgical

training in Ireland. Dublin-based trainees represented the

majority, comprising 54% (n = 226) of respondents.

In total, 353 (84%) respondents had continued their

career in surgery after commencing surgical training. Of

these, 144 (46%) had continued in general surgery. There

were 52 (16.2%) respondents who had ultimately chosen a

career in orthopedics and 27 (8.6%) who had chosen a

career in plastic surgery. The remaining 90 (28.8%)

respondents represented all other surgical specialities. Of

the 418 respondents, 65 (15.5%) indicated that they had

chosen a nonsurgical career after commencing surgical

training. As per our quantitative study results, there were

no significant associations between surgical training region

or nationality and ultimate career choice.

Factors influencing candidates in commencing surgical

training

Of those surveyed, the influence of role models (84%;

n = 351) was most commonly cited as influencing candi-

dates in choosing to commence surgical training (Fig. 2).
Fig. 1 Careers ultimately chosen by those commencing basic surgi-

cal training during a 5-year period
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This was followed by intellectual challenge (83.7%;

n = 350) and undergraduate experience (73.7%; n = 308).

Career opportunities (53.1%; n = 222) and academic

opportunities (51.4%; n = 215) comprised the remainder

of the top five influencing factors in choosing to commence

surgical training. Candidates who rated academic oppor-

tunity (p = 0.023) and intellectual challenge (p = 0.047)

as factors that influenced their decision to commence sur-

gical training were more likely to ultimately continue their

careers in a surgical speciality. Furthermore, those who

rated academic opportunity (p \ 0.001) and research

opportunity (p = 0.03) as important factors were more

likely to continue their careers in general surgery rather

than a surgical speciality (Table 1). Candidates who com-

menced surgical training because of geographic conve-

nience of location were more likely to ultimately leave

surgery to pursue an alternative career (p = 0.01).

Factors influencing candidates in choosing to leave

surgery

Of those surveyed who had left surgery to pursue an

alternative career, the most influential factor in their deci-

sion to leave was lack of ‘‘career opportunity’’ (75.4%;

n = 49). This was followed by ‘‘lifestyle during training’’

(61.5%; n = 40), ‘‘growing interest in a nonsurgical spe-

ciality’’ (61.5%; n = 40), ‘‘length of surgical training’’

(58.5%; n = 38), and ‘‘on-call demands’’ (58.5%; n = 38).

Candidates who left surgery because of concerns regarding

‘‘future employment’’ were more likely to ultimately pur-

sue a career in general practice (p = 0.027). Those citing

length of training as a more significant factor in their

decision to leave surgery were more likely to choose a

career in radiology (p = 0.023).

Discussion

This study demonstrates that significant proportion of

surgical trainees ultimately choose a career in a nonsurgical

speciality. We have shown that gender and success at

MRCS examinations are significantly relevant quantitative

factors for choosing a surgical career. With regard to our

survey findings, we have demonstrated that surgeons

overall and general surgeons in particular are more likely to

rank academic factors as important in their choosing to

pursue a surgical career compared with those who ulti-

mately leave surgery.

We acknowledge a number of limitations of our study.

Our quantitative study followed up only 61% of our BST

cohort. Given that many of these trainees were not regis-

tered on the Irish medical council database, this may rep-

resent high levels of emigration amongst our surgical

trainees who may be pursuing careers in surgery abroad.

Similarly although our online survey had more than 400

Fig. 2 Factors influencing trainees to commence surgical training

comparing trainees who remained in surgery and those ultimately

choosing a nonsurgical career

Table 1 Factors influencing decision to commence surgical training

Factor Surgical speciality

Orthopedics Plastics General Other p value

Career opportunities 50% (26) 44% (12) 54% (78) 55% (50) 0.73

Academic opportunities 30.8% (16) 40.7% (11) 61 8% (89) 60% (54) 0

Research opportunities 28.8% (15) 22 2% (6) 46.5% (67) 37.8% (34) 0.03

Prestige 46.2% (24) 51.9% (14) 50% (72) 40% (36) 0.467

Intellectual challenge 92.3% (48) 92.6% (25) 85.4% (123) 84.4% (76) 0.414

Financial reward 42.3% (22) 51.9% (14) 44.4% (64) 38.9% (35) 0.656

Role models 86.5% (45) 85.2% (23) 86.1% (124) 85.6% (77) 0.998

Advice from others 32.7% (17) 40.7% (11) 26.4% (38) 21.1% (19) 0.17

Geographic location 15.4% (8) 7.4% (2) 16% (23) 17.8% (16) 0.634

Undergraduate experience 84.6% (44) 74.1% (20) 75% (108) 64.4% (58) 0.064
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respondents, this merely represented a 26% response rate,

which was only reached after a second reminder email was

sent to candidates invited to complete the survey. However,

this low survey response rate also stresses the importance

of quantitative assessment, such as that performed in the

first part of our study.

As per previous studies, our study confirms the pre-

ponderance of male surgical trainees; women accounted for

only 27% (102/381) of trainees beginning BST. In our

cohort, women were significantly more likely to ultimately

leave surgery having commenced training. Previous sur-

vey-based studies have demonstrated that women weighed

lifestyle during and after training, along with working

hours, as influential in career decisions [8]. It seems intu-

itive then that women would be less likely to choose a

career in surgery and our study validates this.

Furthermore, in our quantitative study, we have shown

that the more successful trainees at MRCS examinations

tend to continue their careers in surgery (p = 0.023). This

is borne out in our survey results, where candidates moti-

vated by academic opportunity and intellectual challenge

were significantly more likely to remain in surgery. At

present in applying for higher surgical training (HST) in

the United Kingdom and Ireland, 25% of the application

points available are designated to which higher degrees the

candidate holds, as well as any research publications or

presentations that they may have. This study vindicates

such application criteria, further stressing the importance of

previous academic achievement in ensuring that candidates

successful in attaining a surgical training scheme ulti-

mately continue their careers in a surgical speciality. This

is particularly the case in general surgery, where candidates

ultimately choosing a general surgical career have been

previously more likely to have had a greater interest in

academia and research than other surgical specialities.

It is interesting to note that in our 5-year cohort of

surgical trainees, a career in radiology was more commonly

chosen than any surgical speciality with the exception of

general surgery and orthopedic surgery. Two of the top five

career choices were nonsurgical; general practice was the

fifth most popular ultimate career choice. In fact, more than

one-third (n = 81/232; 34.9%) of trainees on whom fol-

low-up data were available ultimately choose a nonsurgical

career after having started basic surgical training. This does

not correlate with our online survey data, in which 84% of

respondents indicated that they had continued their careers

in surgery. This is likely due to the fact that surgeons and

surgical trainees are more likely to respond to surveys from

surgical departments and we believe our quantitative study

findings are more indicative of the rates of candidates

ultimately leaving surgery.

With this in mind, of equal importance in optimizing

recruitment to surgical training schemes are the factors that

influence trainees in choosing to leave surgery. Our study

highlights the importance of lifestyle and clinical factors in

causing trainees to leave surgery. ‘‘Lifestyle during train-

ing’’ and the ‘‘on-call rota’’ comprised two of the top five

factors cited. This is in keeping with previous studies rating

lifestyle factors as important in choosing a nonsurgical

career [8, 13–15].

Clinical factors denoting dissatisfaction with the current

surgical training model, such as length of training and lack

of career opportunity also are highlighted as important. As

the EWTD is implemented across Ireland and the United

Kingdom, we may expect significant shifts in both clinical

and lifestyle factors. However, perceived improvements

relating to ‘‘lifestyle during training’’ and ‘‘on-call rotas’’

may be offset by increased ‘‘length of training.’’ As such it

remains to be seen whether a more ‘‘lifestyle-friendly’’

surgical career pathway will in fact result in more trainees

ultimately staying in surgery, particularly if length of

training is increased as a result. This represents an oppor-

tunity for further research in this area as the lifestyle of a

surgical trainee changes. A shift in the perceived lifestyle

associated with a career in surgery may lead to surgery

becoming a more attractive career choice. This may result

in changing profiles amongst candidates who choose sur-

gical careers.

Conclusions

We have identified a number of quantitative factors asso-

ciated with continuing a career in surgery, including gender

and success at surgical examinations. With regard to sub-

jective factors, surgeons overall are more likely to rank

academic factors as important in their choosing to pursue a

surgical career compared with those who ultimately leave

surgery. This confirms the importance of academic

achievement in discriminating between candidates apply-

ing for surgical training schemes.
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