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OBJECTIVES:
Despite neurosurgery's rapid evolution as a speciality, the presence of structured neurosurgical education in medical schools remains limited. There is growing concern that reduced exposure contributes to declining student interest in the field. The ScoTtish And iRish medical students’ perceptions Towards neurosurgery (STARTS) study aimed to assess medical students' attitudes, perceptions, and experiences with neurosurgery, identifying factors that influence career interest and intent to pursue the speciality.
METHODS:
A cross-sectional survey was distributed to medical students across Scotland, Northern Ireland, and the Republic of Ireland between January and June 2023. The study included all medical schools in these countries. The survey comprised demographic questions, Likert-scale responses, and free-text answers. Predictors of interest and intent to pursue neurosurgery were analysed using binomial generalised linear regression models. Qualitative statistics were analysed using thematic analysis.
RESULTS:
A total of 2,795 complete responses were analysed. While 73% of students found neurosurgery interesting, only 25% intended to pursue it as a career. Neurosurgical interest was highest among first-year students and declined as they progressed through medical school. A lack of structured exposure was evident, with 89% of students having never completed a neurosurgical clinical placement and 84% reporting no direct exposure to the speciality. Factors significantly associated with increased interest in neurosurgery included membership in a student neurosurgical interest group (OR = 2.32, p<0.001), attending a neurosurgical conference (OR = 2.30, p<0.001), and an interest in academic medicine (OR = 1.64, p<0.001). However, progression through medical school was an independent negative predictor of both interest and intent to pursue neurosurgery. Fascination with neuroanatomy/neurosciences, surgical-neurology, and financial compensation were main attractors. In contrast, a competitive and long training process, poor work-life balance, and an inflexible schedule were major deterrents expressed by medical students.
CONCLUSION:
This is the largest study to date assessing medical students interest in neurosurgery in a Western medical education setting. Our findings indicate that structured exposure—through clinical clerkships, mentorship, and student-led engagement—plays a critical role in fostering interest. The absence of early, formal neurosurgical education may contribute to the attrition of potential trainees. These results highlight an urgent need to integrate neurosurgical teaching into medical curricula, ensuring equitable access to exposure and mentorship. Future studies should explore the long-term impact of these interventions on neurosurgical recruitment and workforce development.


INTRODUCTION

Neurosurgery is a dynamically evolving and relatively new surgical speciality that has seen significant growth over the last century.1,2 However, with the ever-increasing and broadening scope of medicine, medical schools have adopted a more generalist curriculum driven partly by the socioeconomic and political demands of different populations, with the overall result being a significant decline in neurosurgical education in medical schools globally.3-11 As a result, literature from various countries shows that only a small proportion of medical students express an intention to pursue a career in neurosurgery.1,4,8,9,11-21 

There appears to be an overall decline in interest towards the speciality from the medical student body at large.1,4,6,13,16-19,22,23 A wide range of reasons for the declining interest and uptake in neurosurgery exists24, some of which represent medical students making informed decisions. However, many reasons may be influenced by misconceptions or stereotypes which are, in part, attributed to a lack of exposure to the speciality.1,4,5,7,10,17,18,25,26 The importance of early exposure to, and involvement with, a speciality, as well as the support of extracurricular societies and student-selected clinical clerkships, is a strong factor influencing speciality preferences, seen as early as the preclinical years of medical school.5,6,12,13,16-18,23,26-28 Since there are generally fewer opportunities for exposure to neurosurgery during the course of a typical medical degree, recruitment into this speciality is further disadvantaged. 

The evolving landscape of medical education has therefore created unique challenges as recognised by the international neurosurgical community in a major whitepaper, surrounding the need to improve medical student recruitment into the field.14,17 Thus, the ScoTtish And iRish medical students’ perceptions Towards neurosurgery (STARTS) study was designed to evaluate the attitudes, perceptions, experiences and stereotypes that influence medical students’ potential to pursue, or not pursue, neurosurgery. In particular, we sought to explore the reasons that may attract or deter students from pursuing a future career in neurosurgery, and how individual experiences may influence future decisions, by evaluating the medical student community as a whole.

MATERIALS AND METHODS
Study Design and Data Collection
STARTS was a cross-sectional study designed by the lead authors (MA & HI) and coordinated by the Glasgow Neuro Society.10 The study was approved by the research and ethics committee of the University of Glasgow, College of Medical, Veterinary, & Life Sciences (MVLS) (Project No: 200210023). Voluntary informed consent was obtained from each participant at the start of the survey. 

A web-based survey was created and managed using the JISC Online Surveys platform hosted at the University of Glasgow, between January and June 2023. The survey was divided into the following sections:  
1. Demographics
2. Institutional Details
3. Perception of neurosurgery
4. Interest in neurosurgery
5. Factors attracting and deterring from neurosurgery
6. Exposures of neurosurgery to date

The survey had a mixed-methods design involving a mixture of binomial and 5-point Likert responses to allow for quantitative analysis and free-text questions to allow for qualitative analysis. The survey was validated by distributing an initial pilot to members of the study group who were not involved in the design process, including consultant neurosurgeons. Modifications were made based on feedback on the pilot study results.

The study was led by the STARTS study group. The study group consisted of the core committee, which included the two principal investigators (PI), MA and HI, a research officer (ABBAB), and a statistician (GL). The study PIs recruited two site investigators (SIs) from each medical school to recruit responses from their institutions. This was done through targeted advertising using social media and relevant medical school societies. To assist in response gathering, SIs recruited a variable number of year leads from every year group, who were individually responsible for gathering a minimum number of responses from their respective year. The minimum recruitment target was set as a 10% random sample of an entire year group. The year leads distributed the survey via social media, year group chats, personal connections, medical school mailing lists/weekly bulletins, and medical school societies to ensure recruitment was as random as possible.

Target Population and Sample Size
The survey was distributed to every medical school across Scotland, Northern Ireland, and the Republic of Ireland. The target population included medical students in all years of study. Students from medical schools outside of Scotland, Northern Ireland, or the Republic of Ireland, and those who had already qualified, were excluded.

Medical schools in Scotland operate a five-year undergraduate degree across five Universities: the University of Glasgow, the University of Dundee, Aberdeen University, the University of Edinburgh, and St Andrews University. The University of St Andrews is unique as it operates a 3-year preclinical course, upon the completion of which, students are awarded a Bachelor of Science. They are guaranteed matriculation for a further 3 years of clinical studies at the remaining Scottish medical schools, which award the medical degree. Northern Ireland has two medical schools, Queens University Belfast- which operates a 5-year undergraduate course, and Ulster University – which operates a postgraduate-only four-year programme. However, the latter was excluded as it was a new medical school and did not have a graduating cohort at the time of this study. Both high-school leavers and postgraduates can apply for undergraduate medical degree courses, and both were included in this study. 

In the Republic of Ireland, medical education is offered through six medical schools, including the Royal College of Surgeons of Ireland, University College Dublin, Trinity College Dublin, University College Cork, Limerick Medical School, and the University of Galway. Limerick’s medical programme is a four-year graduate-entry only programme. Trinity College Dublin offers only a five-year undergraduate programme (open to high-school leavers and degree holders), and the remaining medical schools in the Republic of Ireland offer both undergraduate (five-year) and graduate entry (four-year) programmes. Graduates can apply to either the undergraduate or graduate entry programme, with the graduate programme generally being smaller and more competitive. We considered those in graduate-entry medical courses as equivalent to one year above in a traditional undergraduate course (for example, the first year of graduate‐entry medical courses equals the second year of an undergraduate course). This aligned the preclinical and clinical components of the four-year graduate programme with the five-year undergraduate programme, since medical student year groups between graduate entry and undergraduate programmes converge into one combined year group towards the end of their course. Additionally, most medical schools in this study offer an optional or mandatory one-year additional science degree at a bachelor’s or master’s level, which is termed an ‘intercalated’ year, with the exception being Edinburgh Medical School which is a 6-year course of which year 3 is a formal intercalated year resulting in a Bachelor of Science degree, mandatory to all students. Therefore, Edinburgh medical students in year 3 were classified as “intercalated”, and years four, five and six were re-coded to their traditional undergraduate equivalents (years three, four, and five respectively).

Individual sample size calculations were performed via the software OpenEpi (https://www.openepi.com) using a 95% confidence interval and assuming a margin of error of 3%. For each of the three nations, sample size calculations were performed based on the total number of medical students enrolled across the country. For Scotland, the total number of medical students in the literature was 5,930, giving a target sample size of 905.29. For the Republic of Ireland, the population of total medical students was approximated as 7,015, according to a recently published figure of 1,403 places across the first year of medical schools nationally, producing a target sample size of 927.30 As Northern Ireland had only one medical school, the exact number of medical students at Queen’s University Belfast was obtained through personal communication. As the authors aimed to obtain a minimum of a 10% random sample of an entire year group for each medical school, personal communications with individual medical school deans were sent to clarify the total number of students in each year group. This allowed the authors to ensure that appropriate representation was obtained.

Statistical Analysis
Descriptive statistics were calculated for all demographic data. Continuous variables were presented as mean ± SD following Shapiro-Wilk testing. Categorical variables were presented as counts with percentages. A binomial generalised linear model was used to predict a respondent’s interest in neurosurgery based on their exposure characteristics. A second binomial generalised linear model was used to identify which exposure factors significantly differed between respondents who were (a) interested in and intended to pursue neurosurgery and those who (b) were interested in but did not intend to pursue it as a career. A p-value < 0.05 was considered significant. Free text responses surrounding factors which attract/deter a respondent to neurosurgery, as well as responses to the Likert-scale questions surrounding an individual’s attitudes and perceptions, were used to attempt to explain any statistically significant relationships identified. All free-text responses were reported using thematic analysis. Statistical analyses were conducted using RStudio statistical package version 2024.04.1 (RStudio, PBC, Boston, MA).

RESULTS
Demographics
A total of 4,111 responses were collected. After excluding incomplete responses (1,310) and six responses from universities outside Scotland and Ireland, a total of 2,795 responses were included in the analysis. There were 1,076 responses from Scotland, 257 from Northern Ireland, and 1,462 from the Republic of Ireland. The mean age of respondents was 22 years (SD 3.3; minimum 17, maximum 69). Approximately 60% of the respondents were female, and the most reported ethnicity was white (58%). Further details of the demographics are reported in Table 1. In general, we exceeded our relative minimum sampling target for each year group at each medical school, and the number of responses obtained from each institution was representative of its size.

Within the study, 25% of students (N = 699) found neurosurgery interesting and intended to pursue it as a career. In contrast, almost half of the study cohort (N = 1348, 48.2%) found the speciality interesting but did not intend to pursue it. Similarly, 26.6% (N = 743) did not find neurosurgery interesting and did not want to pursue it, and a negligible 0.2% (N = 5) reported finding neurosurgery uninteresting but still intended to pursue it.

Exposure to Neurosurgery in Medical School
The presence of various exposures and the respondent’s interest in pursuing a career in neurosurgery are illustrated in Tables 2 and 3. In addition, the year of study, whilst a demographic, was treated as an exposure variable on the assumption that progressing through medical school would lead to more exposure to neurosurgery or other specialities. 

Almost half of all medical students did not know (N =1,316; 47.1%) or answered ‘no’ (N = 1,127; 40.3%) to whether their medical school offers a mandatory/core clinical placement/clerkship in neurosurgery. The vast majority of respondents (N = 2,487, 89%) had not completed a neurosurgical clinical clerkship at the time of this survey. 

Students' year of study was strongly associated with the completion of a clinical clerkship/placement in neurosurgery (p < 0.00001), with this following a predictable trend of increased prevalence amongst senior medical students (Table 4). When asked about whether students had any exposure to neurosurgery, the vast majority of respondents reported none (N = 2,347, 84%). The most commonly reported exposure was a clinical or research elective or a student-selected component (SSC) placement, but this was undertaken by only 9% of all medical students (N = 252). Medical school year was also significantly associated with the completion of an elective or an SSC in neurosurgery (p = 0.0002), again being more prevalent amongst senior medical students (Table 4). According to students, two-thirds (67.4%) stated that any neurosurgical relevant teaching offered at medical school (clinical exposure or lectures/anatomical dissections as part of neuroanatomy) had no impact on their desire to pursue a neurosurgical career.

From our study, an interest in a career in academic medicine was expressed by 30.8% of students (N = 862). Further, around one-tenth of students reported being a member of a student neurosurgical interest group (N = 252). Similarly, only 7% of students (N = 196) had reported attending a neurosurgical conference, and a minimal 87 students (3%) from the entire study cohort had a peer-reviewed publication related to clinical neurosurgery.

Predictors of Interest in Neurosurgery
When exploring factors which promote interest in neurosurgery, the binomial generalised linear regression model in Table 5 showed, when controlling for covariates, that members of a student neurosurgical interest group were 132% more likely to express an interest in neurosurgery compared to students who were not (odds ratio (OR)= 2.32, 95% confidence interval (CI)= 1.58-3.50, p <0.001). Students who had attended any neurosurgical conference were 130% more likely, compared to those who had never attended, to express interest (OR= 2.30, 95% CI=1.48-3.71, p <0.001). Respondents in year 1 of their course found neurosurgery more interesting, relative to years 2-5 and those who were in an intercalated year, with a general decline in interest as the students progressed through medical school. 

Predictors of Intention to Pursue Neurosurgery
When comparing students who found neurosurgery interesting and intended to pursue it (N = 699) versus students who found it interesting but did not intend to pursue it (N = 1,348), and controlling for covariates, the binomial generalised linear regression model (Table 6) found significant effects of having a previous degree, electing to intercalate in medical school, knowledge of whether their medical school offered a neurosurgical placement, membership of a neurosurgical interest group, attendance at any neurosurgical conference, an interest in academic medicine, having a peer-reviewed publication related to neurosurgery, and year of study (relative to year 1). 

Once again, progression through medical school was an independent negative predictor of intention to pursue a career in neurosurgery. Further, medical students with a prior undergraduate degree were 21% less likely to express an intention to pursue neurosurgery as a career (OR= 0.79, 95% CI= 0.61-1.00, p =0.055), although this did not reach statistical significance. However, those who possessed a master’s or a PhD were significantly less likely (53%) to express an intention to pursue neurosurgery as a career (OR= 0.40, 95% CI= 0.26-0.60, p <0.001) relative to their colleagues who came to medical school straight from high school. Students who had intercalated were 75% less likely to express an intention to pursue neurosurgery (OR= 0.25, 95% CI= 0.14-0.43, p < 0.001). Students who completed a core placement in neurosurgery were 56% more likely to pursue it as a career (OR= 1.56, 95% CI= 1.06-2.28, p = 0.023) relative to those who had not. Students who were members of a student neurosurgical interest group, or those who had attended a neurosurgical conference, were two-fold and three-fold more likely to intend to pursue a career in neurosurgery (OR= 2.14 95% CI= 1.56-2.94, p < 0.001 and OR= 3.15, 95% CI= 2.19-4.54, p <0.001) respectively. Medical students who were interested in academic medicine were 64% more likely to express an intention to pursue neurosurgery (OR= 1.64, 95% CI= 1.25-2.15, p<0.001). Students who possess a peer-reviewed publication in neurosurgery were two-fold more likely to express an intention to pursue neurosurgery (OR= 1.96, 95% CI= 1.12-3.40, p = 0.017) relative to those who had not published a neurosurgical paper.

Facilitators and Barriers to Pursuing a Neurosurgical Career
Finally, respondents were asked to complete two free text questions: 1) “What factors attract you towards a career in neurosurgery?” and 2) “What factors put you off a career in neurosurgery?” which were individually re-coded into overarching themes (Figure 1). In addition, students were asked whether neurosurgery should be taught in medical school. 71% of the cohort either agreed (50%) or strongly agreed (21%) with this statement.

Half of all medical students who expressed an interest in neurosurgery cited fascination with neuroanatomy and neuroscience as an attractive feature of the speciality (43.2%), followed by interest in surgical neurology (14.5%) and financial compensation and incentives (12.6%).  Notably, fewer students who were interested in neurosurgery cited prestige and respect as their motivation (4.2%), compared to 5.5% of those who were not interested, stating that prestige would be a factor that could attract them. This was the only theme that students who were not interested declared versus those who were interested.

Of the factors which deterred students from a career in neurosurgery, a competitive, long training process, poor work-life balance, and an inflexible schedule with long working hours were prominently expressed by both students who were, and were not, interested in neurosurgery. Factors that deterred students from a career in neurosurgery, which were more commonly reported by those not interested, were more personal, that they were not surgically minded, and neuroanatomical complexity. 

DISCUSSION: 
In the largest study to date, we have explored medical students’ combined exposures and attitudes towards neurosurgery, and the results may be representative of Western Medical Curricula. Previous studies have described a wide range of interventions to boost recruitment into neurosurgical training, which aim to compensate for the lack of neurosurgical exposure, mentorship, and support in the medical school curriculum.5,16,17 These studies explored medical students’ experiences, perceptions, and interests in neurosurgery, and show that a body of medical students exists with strong ambition and commitment towards neurosurgery. However, these studies also tend to be small sample size qualitative work, with a significant selection bias, as they evaluate students who have a pre-existing interest in neurosurgery, with likely prior exposure.10,31-34 Larger studies evaluating medical student speciality choices do exist, but only mention the overall frequency of students interested in neurosurgery, without exploring the motives surrounding the small uptake towards neurosurgery specifically. 15,18-20 
Large-scale longitudinal studies from single institutions and national cohorts show that the absolute proportion of medical students interested in neurosurgery is in the low single digits at the start of their degree. By graduation, this drops by approximately 50%. This is shown from large-scale longitudinal studies from single institutional and national cohorts.18-20,35 This is worrying when contextualised with our results. When focusing on those who were interested in neurosurgery, regardless of their intention to pursue it, the vast majority of medical students show an inherent interest (N=2,047; 73%). This figure drops substantially to just a quarter of our cohort when considering who actively intend to pursue neurosurgery as a career (N=699; 25%). Indeed, we show that the most interested students were in the first year of medical school. As students progress through medical school, each year of study results in a significant decline in the odds of being either interested in neurosurgery or interested and intending to pursue it. The more direct concern to neurosurgery is losing potentially outstanding future neurosurgeons who are not recruited into the speciality. This could represent students' diverging interests as they become exposed to and involved with other specialities early on. In this study, only 6% of medical students had completed a neurosurgical placement by halfway through medical school. To attenuate this loss of exposure, several initiatives and experiences have been published documenting the active involvement of neurosurgery departments with medical schools. Internationally successful examples include the 2-week Surgical Exploration and Discovery programme at the University of Toronto for medical students.36 More ‘aggressive’ approaches were reported at Johns Hopkins, providing first-year medical students operating room and clinic experience with clinical correlation, neuroanatomy and neuropathology lectures by neurosurgical faculty, and funded summer research projects which have resulted in greater medical student uptake in neurosurgical clerkship pursuit at Johns Hopkins.37 Additionally, several other US medical school neurosurgery departments have published their institutional strategies on preclinical exposure for medical students. These initiatives demonstrate the value of neurosurgical departments engaging with medical schools, rather than being passive bystanders. Such active involvement, indeed from the literature, is more formalised and developed in the US than in Scotland, Northern Ireland, or the Republic of Ireland. 
We, as authors, advocate for a similar approach in the UK and Ireland. There is a clear appetite for this, given that approximately 70% of neurosurgery training programme directors have expressed strong interest in increasing involvement of neurosurgeon-led teaching, ideally by increasing operating room and clinic exposure, as well as didactic lectures.4 Unfortunately, however, up to 30% of UK-based medical school deans did not agree that neurosurgery should be taught in medical school.4 This mismatch is similar in the United States, where 59% of medical school deans believed neurosurgery should not be a mandatory clinical rotation, and only 33% offered a neurosurgery placement before the final year of medical school.6 This is likely, in part, due to an already overstretched medical curriculum, with emphasis on broad-scope teaching, with little capacity for niche specialities. This further applies to the Republic of Ireland.33 As numerous neurosurgical stakeholders repeatedly allude to, in order to address the absence of neurosurgical teaching at medical schools in the UK and Ireland, and standardise opportunities for all students, there should ideally be a national unified curriculum.1,4,7,38,39 This should include, ideally, both didactic teaching at the preclinical stage and clinical and operating room experience in the clinical years. This would provide doctors at large a basic introduction to neurosurgical pathologies, emergencies, history and examinations, and investigations, whilst nourishing those who aspire to become neurosurgeons with further opportunities for professional development. Given our nationally representative sample, we were able to obtain the statistical power to demonstrate that completing a neurosurgical clerkship in medical school is associated with an increased odds of a student reporting an interest in, and intention to pursue, a career in neurosurgery by 56%. However, when asked if medical school offered a mandatory neurosurgery clinical clerkship, approximately, 41% of students reported ‘no’, and a further 48% reported ‘did not know’, with just 9.5% confirming attendance of a mandatory neurosurgery clerkship in medical school. 
Additionally, preclinical teaching is equally important. In the UK, there is significant national interest from medical students to include neurosurgical teaching in medical school.4,5,10,38,40 Our results support this, where 71% of a representative cohort of internationally sampled medical students either strongly agreed (21%) or agreed (50%) that neurosurgery should be taught at medical school. However, published literature outlines the lack of neurosurgical teaching in the UK and the Republic of Ireland's medical education.4,5,10,33,38,40 Early teaching is a significant area that neurosurgery must address, as nearly half of medical students tentatively commit towards a future speciality as early as the second year of medical school, as shown in a longitudinal study of 20,408 American medical students.16,41 Given that neurosurgery is already one of the most competitive specialities, those who may become interested in following a clerkship in their senior years may be put off from pursuing it, given the substantial extracurricular requirements and inability to build meaningful mentorships. This limitation may be attenuated, in part, by extracurricular schemes that can help aspiring students to pursue a career in neurosurgery. These include research/clinical electives, mentorship programmes, student neurosurgical interest groups, and student-organised neurosurgical conferences, workshops and simulation sessions.3,5,10,13,16,17,25,26,31,32,37,42-44 However, such endeavours require extensive commitment outside medical school, which may not be practically feasible for many, and rely on well-established programmes at the student’s medical school. 
Whilst the study group's stance is to promote interest and recruitment into neurosurgery, there are important external factors to consider, such as workforce planning and national constraints. As it stands, neurosurgery is already one of the most competitive specialities in the UK with residency slots capped at 24 nationally (approximately 20 applicants competing for 1 position).45 With a requirement for an extensive portfolio, competitive examinations, and a rigorous interview, most applicants entering residency have spent multiple unaccredited years in clinical or research positions before obtaining a PGY1/ST1 position. This is the first bottleneck. Attrition rate for residents is minimal and lowest amongst the surgical specialities in the UK (1.73% of neurosurgery trainees over 5 years nationally).46  Subsequently, as it stands in the UK, there is a rising number of trainees who have completed residency but do not have the availability of a consultant/attending job. The Society of British Neurological Surgeons’ workforce report predicts this number is expected to increase to 100 trainees by 2029, before gradually falling.47 This is unfortunate as elective waiting lists are rising and neurosurgical services need to expand to meet the demands of a growing population, including more elderly, comorbid, and complex patients.48 Certainly, in the UK, this requires an extensive financial commitment from the government as the health service is publicly funded. Given such a situation, medical students need to be involved early, both to make an informed decision on committing to a neurosurgical career and succeeding in this competitive process. Additionally, a global neurosurgical workforce study shows us there are significant disparities in neurosurgical services and demands worldwide, and a career in neurosurgery may not need to be restricted to one’s own country of residence.49
When considering students’ subjective facilitators and barriers influencing a career choice in neurosurgery, there is a significant change in the values and expectations of newer generations of medical students and doctors compared to their predecessors, with increasing emphasis on work-life balance.35 Indeed, many attribute lifestyle as a factor that has led to declining uptake of neurosurgery globally.13,24 This does indeed play one part, as Pilitsis et al.50 showed when studying senior medical students, 6% considered a career in neurosurgery; however, 53% of the cohort reported not considering neurosurgery due to quality-of-life concerns. However, in the same study, 47% of the cohort indicated their speciality choice was because of early mentorship, and 36% of students reported not considering a career in neurosurgery because of a lack of exposure and familiarity.50 The Women in Neurosurgery Whitepaper has also highlighted that the lack of mentorship and exposure is a larger deterrent than lifestyle factors to recruitment for the speciality as a whole.14 This is observed in North America, the United Kingdom (UK), and the Republic of Ireland, and is supported by the results of our study.1,4-7,33,38,40,50 
This study provides a detailed assessment of medical students’ interest in neurosurgery within Scotland and Ireland, highlighting key factors that influence career consideration. However, the limitations of this work are to be acknowledged. An inherent limitation of cross-sectional survey studies is selection bias. We believe we have addressed this as much as pragmatically possible, given that the distribution of our sample includes both students who are and are not interested in neurosurgery, owing to our systematic methods of recruitment. In addition, whilst students may express interest or intentions at a given point in time, these are not absolute. In fact, medical student career choices are dynamic and influenced by a plethora of evolving factors that are interplaying with each other in complex ways.41,51 We have attempted to control for this by obtaining a statistically representative sample from every year of every medical school in Scotland, Northern Ireland, and the Republic of Ireland to gauge perceptions from across an entire spectrum.
CONCLUSION:
While many students express early interest in neurosurgery, sustained engagement is closely linked to structured exposure opportunities such as clinical placements, mentorship, and participation in neurosurgical events. Conversely, perceived barriers—including concerns about work-life balance and the competitive nature of training—contribute to attrition of interest over time. Given these findings, targeted interventions such as earlier integration of neurosurgical teaching, increased availability of structured electives, and mentorship initiatives may enhance student engagement and support recruitment into the field. Future research should explore the long-term impact of these interventions on neurosurgical workforce development.
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Table 1. 
Demographics of respondents to the questionnaire.

	
	N (%) = 2795 

	Mean age 
	 

	22.5 years old (SD = 3.35, range = 17-69) 
	 

	Sex 
	 

	Women 
	1651 (59.1) 

	Men 
	1099 (39.3) 

	Non-binary 
	21 (0.8) 

	No response 
	24 (0.9) 

	Ethnicity 
	 

	White 
	1641 (58.7) 

	South Asian 
	587 (21.0) 

	Other 
	153 (5.5) 

	Chinese 
	133 (4.8) 

	Mixed 
	116 (4.2) 

	Black 
	85 (3.0) 

	Middle Eastern or North African 
	79 (2.8) 

	No response 
	1 (0.04) 

	Medical School 
	 

	Republic of Ireland:
	 1,462

	Royal College of Surgeons in Ireland 
	473 (16.9) 

	University College Dublin 
	288 (10.3) 

	University College Cork 
	256 (9.2) 

	Trinity College Dublin 
	186 (6.7) 

	University of Limerick 
	137 (4.9) 

	University of Galway 
	122 (4.4) 

	Northern Ireland: 
	 

	Queen’s University Belfast 
	257 (9.2) 

	Scotland: 
	 1,076

	University of Glasgow 
	275 (9.8) 

	University of Dundee 
	236 (8.4) 

	University of Aberdeen 
	218 (7.8) 

	University of Edinburgh 
	206 (7.4) 

	University of St Andrews 
	141 (5.0) 

	Year of study 
	Undergraduate entry 
	Graduate entry 

	Year 1 
	457 (16.4) 
	- 

	Year 2 
	497 (17.8) 
	154 (5.5) 

	Year 3 
	438 (15.7) 
	138 (4.9) 

	Year 4 
	402 (14.4) 
	135 (4.8) 

	Year 5/Final year
	341 (12.2) 
	116 (4.2) 

	Intercalated year 
	117 (4.2) 
	- 

	First in family to attend university? 
	 
	 

	No 
	2368 (84.7) 

	Yes 
	389 (13.9) 

	No response 
	38 (1.4) 

	Parental education
	 

	Research, taught or professional masters 
	1102 (39.4) 

	Undergraduate degree 
	1060 (37.9) 

	None 
	95 (3.4) 

	Other  
	53 (1.9) 

	No response/prefer not to say 
	485 (17.4) 

	Parental income 
	 

	<£14,667 
	83 (3.0) 

	£14,667 - £25,296 
	141 (5.0) 

	£25,296 - £43,662 
	258 (9.2) 

	£43,662 - £150,000 
	844 (30.2) 

	>£150,000 
	537 (19.2) 

	Unknown/prefer not to say 
	932 (33.4) 

	 
	 

	 
	 

	 
	













	
	
	




	
	
	



Table 2: 
Various exposures of medical students towards neurosurgery. 
	Total N = 2795 
	Yes 
	No 
	Don’t Know / NA

	Exposure 
	N (%)
	N (%)
	N (%)

	My medical school has a mandatory neurosurgery clinical placement/clerkship 
	310(11.1) 
	1143 (40.9) 
	1342 (48.0) 

	I have completed a clinical placement in neurosurgery which was a mandatory part of my medical degree 
	266 (9.5) 
	2529 (90.5) 
	0 (0) 

	I am a member of a student neurosurgical interest group (e.g., NANSIG, Glasgow Neuro Society, Edinburgh University Neurological Society, Dundee Neuro Society, Aberdeen Neuroscience Society etc.) 
	259 (9.3) 
	2536 (90.7) 
	0 (0) 

	I have attended a neurosurgical conference 
	201 (7.2) 
	2594 (92.8) 
	0 (0) 

	I have a peer-reviewed publication relevant to clinical neurosurgery 
	88 (3.2) 
	2707 (96.9) 
	0 (0) 

	I am interested in a career in academic medicine 
	859 (30.7) 
	749 (26.8) 
	1187 (42.5) 

	I have a previous degree in a subject relevant to neurosurgery
	257 (9.2)
	633 (22.7)
	1905 (68.2)

	I have intercalated in a subject relevant to neurosurgery
	146 (5.2)
	251 (9.0)
	2398 (85.8)

	Completion of Neurosurgical Extracurricular Activities 
	N (%) 

	Clinical or research elective or student-selected component placement 
	258 (9.2) 

	Prior work-experience 
	195 (7.0) 

	Other 
	96 (3.4) 

	None 
	2353 (84.2) 

	Interest in and Intention to Pursue Neurosurgery  
	Yes  
	No 

	Do you find neurosurgery, as a speciality, interesting 
	2047 (73.2) 
	748 (26.8) 

	Are you interested in pursuing a career in neurosurgery 
	704 (25.2) 
	2091 (74.8) 









Table 3: Influence of medical school teaching on medical students’ decision to pursue neurosurgery
	Influence of Medical School’s Neurosurgically Relevant Teaching  
(lectures, dissections/neuroanatomy, clinical exposure) on Decision to Pursue a Neurosurgical Career 
	Interested and intending to pursue 
	Interested but not intending to pursue
	Not interested 

	Positive influence (strengthened my desire/motivated me to pursue a neurosurgical career) 
	308 (44.1) 
	266 (19.7)
	57 (7.6)

	Negative influence (put me off from pursuing a career in neurosurgery) 
	29 (4.2) 
	121 (9.0)
	130 (17.4)

	Indifferent (had no impact on my decision to pursue or not pursue a career in neurosurgery) 
	362 (51.8) 
	961 (71.3)
	561 (75.0)

































Table 4: Number and percentage of students who have completed a clinical placement in neurosurgery or an elective/student selected component placement in neurosurgery. A Chi Square test of trend identified a linear increase in the proportion of students who completed a placement across years of study (Χ2 = 135, df = 1, p <.00001) and who completed an elective/SSC (Χ2 = 9, df = 1, p = .004).
	Placement
	Year 1
	Year 2
	Year 3
	Intercalated
	Year 4
	Year 5
	P value

	Completed 
	6 (1.3)
	24 (3.7)
	35 (6.1)
	13 (11.1)
	85 (15.8)
	103 (22.6)
	
<0.00001

	Not completed 
	451 (98.7)
	627 (96.3)
	541 (93.9)
	104 (88.9)
	452 (84.2)
	354 (77.6)
	

	Elective/SSC
	Year 1
	Year 2
	Year 3
	Intercalated
	Year 4
	Year 5
	

	Completed 
	41 (9.0)
	101 (15.5)
	101 (17.5)
	24 (20.5)
	104 (19.4)
	79 (17.3)
	
0.004

	Not completed 
	416 (91.0)
	550 (84.5)
	475 (82.5)
	93 (79.5)
	433 (80.6)
	378 (82.7)
	


















	
	
	




	
	
	



Table 5:
Results of a binomial generalised linear model using whether students had a previous degree, whether they had intercalated, knowledge of whether their medical school offers a neurosurgical placement, whether a placement was done, membership of a neurosurgical interest group, attendance of any neurosurgical conference, interest in academic medicine, having a mentor, publication in neurosurgery, and year of study to predict whether respondents express an interest in neurosurgery.
	Coefficients 
	Odds ratio 
	95% CI 
	p-value 

	(Intercept) 
	4.51 
	3.16 - 6.50 
	<.00001 * 

	Year: 2 
	.60
	.43 - .82 
	.0015 * 

	Year: 3 
	.44 
	.31 - .61 
	<.00001 * 

	Year: 4 
	.32 
	.23 - .46 
	<.00001 * 

	Year: 5 
	.26 
	.18 - .38 
	<.00001 * 

	Year: Intercalated 
	.38 
	.23 - .62 
	<.0001 * 

	Education: Undergraduate
	.98
	.80 - 1.21
	.87

	Education: Masters
	1.2
	.85 - 1.70
	.32

	Education: Mature student
	.70
	.30 - 1.78
	.43

	Interested in academic med: Yes 
	1.37 
	1.10 - 1.72 
	.0055  

	Interested in academic med: Not sure 
	1.61 
	1.30 - 1.98 
	<.00001 *  

	Placement offered: Yes 
	.82 
	.60 - 1.11 
	.19 

	Placement offered: Not sure
	.83
	.66 - 1.04
	.10

	Placement done: Yes 
	1.05 
	.77 - 1.44 
	.77 

	Mentor: Yes 
	1.02 
	.83 - 1.25 
	.87 

	SIG: Yes 
	2.32 
	1.58 - 3.50 
	<.0001 * 

	Conference: Yes 
	2.30 
	1.48 - 3.71 
	.00035 * 

	Publication: Yes 
	1.37 
	.78 - 2.51 
	.29






















Table 6:
Results of a binomial generalised linear model using whether students had a previous degree, whether they had intercalated, knowledge of whether their medical school offers a neurosurgical placement, whether a placement was done, membership of a neurosurgical interest group, attendance of any neurosurgical conference, interest in academic medicine, having a mentor, publication in neurosurgery, and year of study to predict whether respondents are interested in neurosurgery and intend to pursue it as a career or are interested in neurosurgery but do not intend to pursue it.
	Coefficients 
	Odds ratio 
	95% CI 
	p-value 

	(Intercept) 
	1.0 
	.69 - 1.45 
	1.0 

	Year: 2 
	.65 
	.49 - .87
	.003 * 

	Year: 3 
	.38 
	.27 - .52 
	<.00001 * 

	Year: 4 
	.18 
	.12 - .27 
	<.00001 * 

	Year: 5
	.14 
	.09 - .22 
	<.00001 * 

	Year: Intercalated 
	.25 
	.14 - .43 
	<.00001 * 

	Education: Undergraduate 
	.79 
	.61 - 1.0 
	.055 

	Education: Masters/PhD 
	.47 
	.30 - .72 
	.00062 * 

	Education: Mature student 
	.50 
	.11 - 1.64 
	.29 

	Interested in academic med: Yes 
	1.64 
	1.25 - 2.15 
	.00036 * 

	Interested in academic med: Not sure 
	1.13 
	.88 - 1.46 
	.33 

	Placement offered: Yes 
	1.12 
	.78 - 1.60 
	.53 

	Placement offered: Don’t know 
	.81 
	.62 - 1.06 
	.12 

	Placement done: Yes 
	1.56 
	1.06 - 2.28 
	.023 * 

	Mentor: Yes 
	.81 
	.64 - 1.02 
	.078 

	SIG: Yes 
	2.14 
	1.56 - 2.94  
	<.00001 * 

	Conference: Yes 
	3.15 
	2.19 - 4.54 
	<.00001 * 

	Publication: Yes 
	1.96 
	1.12 - 3.40 
	.0017 *
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Figure 1. Results of the thematic analysis of the free text questions: “What factors attract you towards a career in neurosurgery?” (top panel) and “What factors put you off a career in neurosurgery?” (lower panel). The percentage of respondents who mentioned each theme is shown, separately by interest in neurosurgery (n.b. some respondents mentioned more than one theme, therefore the cumulative totals are greater than 100%).
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