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Abstract

Introduction: Africa has the second highest neurosurgical workforce deficit globally. Despite the many recent advancements in
increasing neurosurgical access in Africa, published reports have shown that the vast majority of undergraduate students have little
or no exposure to neurosurgery. The lack of exposure may pose a challenge in reducing the neurosurgical workforce deficit, which
is one of the long-term strategies of tackling the unmet burden of disease. Students may also miss the opportunity to appreciate
the specialty and its demands as well as nurture their interest in the field. This study aims to assess the impact of a neurosurgical
rotation during medical school in shaping the perception and interest of students towards a career in neurosurgery. Methods: The
cross-sectional study will be conducted through the dissemination of a self-administered e-survey hosted on Google Forms from
21st February 2021 to 20th March 2021. The survey will contain five-point Likert scale, multiple-choice and free-text questions. The
structured questionnaire will have four sections with 27 items: (i) socio-demographic background, (ii) neurosurgical experience, (iii)
perception towards a neurosurgical career and (iv) interest in a neurosurgical career. All consenting medical students in African
medical schools who are in their clinical years (defined as fourth to sixth years or higher years of study) will be eligible. Odds ratios
and their 95% confidence intervals, Wilcoxon rank-sum test, Welch t-test and adjusted logistic regression models will be used to test
for associations between independent and dependent variables. Statistical significance will be accepted at P < 0.05.

INTRODUCTION
According to a 2016 analysis, neurological disorders are
the leading cause of disability-adjusted life years (DALYs)
lost and the second leading cause of death globally [1].
The global burden of the disease is largely concentrated
in low- and middle-income countries (LMICs; [2, 3]) and is

particularly apparent in the neurosurgical landscape
seen in Africa.

Africa has the second highest neurosurgical workforce
deficit reported globally [2], despite recent advancements
in increasing the number of training centers and
increased collaboration with international neurosurgical
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foundations and neurosurgery departments from devel-
oped countries [4]. The deficit is attributed to the small
ratio of neurosurgeons per capita, and the difficulty in
accessing neurosurgical care within the optimal time
frame [5]. This deficit has impacted surgical capacity
negatively, with an estimated 1 877 568 surgical case
deficit annually [2]. Resolving this unmet need is critical
to ensuring timely access to high-quality care, reducing
complication rates and ultimately improving the quality
of life of patients.

Recently published literature reported that the vast
majority of undergraduate students in Africa have little
or no exposure to neurosurgery [6]. This is particularly
worrying as the scarcity of avenues for students to gain
exposure to the specialty may limit opportunities for
them to nurture interest in the field and to gain insight
into what it entails. Research has shown that exposure to
a specialty through clinical rotations positively impacts
students’ decision to pursue a career in the specialty [7].
Having time in theatres, access and communication with
surgeons, professional relationships and mentor–mentee
relationships, amongst others, also play a role in this pos-
itive experience [8]. Adequate exposure to neurosurgery
is crucial to inspire the next generation of neurosurgeons
and to ensure the specialty attracts the best candidates
that would make positive changes to the field. Therefore,
the lack of exposure may pose a challenge in reducing the
neurosurgical workforce deficit, which is one of the long-
term strategies of tackling the unmet burden of disease.

To our knowledge, there is a paucity of studies apprais-
ing the delivery of neurosurgical education and exposure
at undergraduate level in Africa. Its potential impact on
the perceptions and interest of medical students towards
neurosurgery as a potential career has also yet to be
evaluated. We therefore propose a cross-sectional study
to address this knowledge gap.

METHODS AND ANALYSIS
Study design
This cross-sectional study will use a self-administered e-
survey to collect data on neurosurgical exposure and per-
ceptions of and interest in a career in neurosurgery from
medical students in Africa. A team of neurosurgeons
and medical students will be consulted to assess the
questionnaire’s face validity and to ensure the avoidance
of any potentially confusing terms. A pilot survey will
also be distributed to 15 randomly selected clinical med-
ical students in Africa, who are not involved in the con-
ception or design of the study, to seek feedback, improve
clarity and ensure objectivity prior to full administration
of the cross-sectional survey.

Eligibility criteria
Inclusion criteria

• All consenting medical students studying in Africa
and who are in their clinical years (defined as fourth
to sixth year or higher year of study).

Exclusion criteria

• Medical students studying in Africa and who are in
their preclinical years (defined as first to third years).
This group will be excluded because they would have
not had formal clinical rotations arranged by the
medical school.

Data collection tools and technique
A 27-item, self-administered structured Google Form
(Google, CA, USA) electronic survey in French and English
will be used for the study (see online Supplementary
material). The questionnaire will include five-point
Likert scales, multiple-choice and free-text questions to
improve the granularity of the data collected. All initial
questions in the survey required a response to minimize
any potential missing data at submission. The survey
will be disseminated between 21st February 2021 and
20th March 2021. The structured questionnaire will have
four sections (A–D). They are:

Section A—Socio-demographic background.
Section B—Neurosurgical exposure of respondents.
Section C—Perception towards a neurosurgical career.
Section D—Interest in a neurosurgical career.
Written consent will be obtained from the respondents

before the administration of questionnaires. Questions
under the perception towards a neurosurgical career
category were adapted from Zuckerman et al. [9].

Sample size

It is a challenge to establish the minimum sample size
required for the survey given that there is no published
data on the current number of medical students enrolled
in African medical schools.

Outcome measures

The primary outcome is the perception and interest of
medical students in Africa on pursuing a career in neu-
rosurgery.

Secondary outcomes will include the exposure of med-
ical students to neurosurgery and its correlation with
the perception and interest of students. Exposure will be
categorized into formal, informal and overseas. Formal
neurosurgical exposure is defined as having experienced
a neurosurgical clinical rotation regardless of whether
it was arranged by the medical school or self. Infor-
mal exposure is defined as experience sought outside
of a clinical rotation. Overseas neurosurgical exposure
is defined as having experienced a neurosurgical clinical
rotation or elective outside Africa.

Data analysis

Independent variables will include age, sex, country, year
of study, urban/rural location of medical school and
previous exposure to neurosurgery. Dependent variables
will include the perception and interest of the medical
students to pursue a career in neurosurgery.
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Data will be analyzed using STATA 16.1 (Stata, Ver-
sion 16.1, StataCorp, USA). Descriptive statistics will be
performed for all variables. Depending on normality, the
median and interquartile range or mean and 95% con-
fidence interval (CI) were calculated for each domain of
perception toward neurosurgery among rotators (defined
as students who have undertaken a formal neurosur-
gical clinical rotation) and non-rotators. Differences in
each domain of perception toward neurosurgery were
analyzed using the Wilcoxon rank-sum test for non-
parametric variables and the Welch t-test for paramet-
ric variables. Adjusted logistic regression models were
developed to estimate the odds of definite interest in
neurosurgery careers. Sequential addition of covariates
(age, gender and geographical location) and likelihood
ratio tests of nested models were conducted to identify
the model of best fit. The model examined previous
formal neurosurgery rotation and length of formal neu-
rosurgery exposure (more than 4 weeks vs. 4 weeks or
less). The 4-week cut-off was common practice for the
minimum length of clinical rotations in medical schools
worldwide [7]. The final models were adjusted for gen-
der. The interaction between geographical location and
formal rotation experience was detected and included.
Statistical significance was accepted at P < 0.05.

ETHICS AND DISSEMINATION
The National Health Service (NHS) Health Research
Authority decision tool (available at: http://www.hra-
decisiontools.org.uk/research/) was applied to establish
whether or not specific research ethics approval was
required for the study. This tool confirmed that specific
research ethics approval was not required. All data
will be anonymized, with informed consent taken
from all participants. The work will be carried out in
accordance with the Declaration of Helsinki, including,
but not limited to the anonymity of participants being
guaranteed and the informed consent of participants
being obtained. We plan to publish this review in a peer-
reviewed journal. We may also present this review at
local and/or international conferences.

AUTHORS’ CONTRIBUTIONS
OED and OR contributed to the conception and design of
the study. SZYO drafted the manuscript. OR supervised
the study process. All authors revised the manuscript
critically for important intellectual content and approved
for the manuscript to be published. SZYO and OED con-
tributed equally to this work and share first authorship.

FUNDING
The current study protocol has been developed with-
out dedicated funding. OR is supported by a National
Institute of Health Research (NIHR) clinical lectureship
in neurosurgery. The views expressed are those of the
authors and not necessarily those of the National Health
Service (NHS), the NIHR or the Department of Health and
Social Care.

CONFLICT OF INTEREST STATEMENT
The authors declare that they have no known competing
financial interests or personal relationships that could
have appeared to influence the work reported in this
paper.

REFERENCES

1. GBD 2016 Neurology Collaborators. Global, regional, and national
burden of neurological disorders, 1990-2016: a systematic anal-
ysis for the global burden of disease study 2016. Lancet Neurol
2019;18:459–80.

2. Dewan MC, Rattani A, Fieggen G, Arraez MA, Servadei F, Boop
FA, et al. Global neurosurgery: the current capacity and deficit in
the provision of essential neurosurgical care. Executive summary
of the global neurosurgery initiative at the program in global
surgery and social change. J Neurosurg 2018;1:1–10.

3. Behmer Hansen RT, Behmer Hansen RA, Behmer VA, Gold J, Silva
N, Dubey A, et al. Update on the global neurosurgery movement:
a systematic review of international vernacular, research trends,
and authorship. J Clin Neurosci 2020;79:183–90.

4. Onyia CU, Ojo OA. Collaborative international neurosurgery edu-
cation for Africa-the journey so far and the way forward. World
Neurosurg 2020;141:e566–75.

5. Lartigue JW, Dada OE, Haq M, Rapaport S, Sebopelo LA, Ooi
SZY, et al. Emphasizing the role of neurosurgery within Global
Health and National Health Systems: a call to action. Front Surg
2021;8:690735.

6. Kanmounye US, Zolo Y, Tsopmene MRD, Nguembu S, Nda-
jiwo AB, Abdifatah K, et al. Understanding the motivations,
needs, and challenges faced by aspiring neurosurgeons in
Africa: an E-survey. Br J Neurosurg 2020;1–6. doi: https://doi.org/
10.1080/02688697.2020.1862053.

7. Marshall DC, Salciccioli JD, Walton SJ, Pitkin J, Shalhoub J, Maliet-
zis G. Medical student experience in surgery influences their
career choices: a systematic review of the literature. J Surg Educ
2015;72:438–45.

8. Redlich PN, Milkowski T, Bragg D, Biernat K, Winthrop A, Simpson
D. Multiple variables influence the educational value of surgical
clerkship sites. Am J Surg 2006;191:178–82.

9. Zuckerman SL, Mistry AM, Hanif R, Chambless LB, Neimat JS,
Wellons JC 3rd, et al. Neurosurgery elective for preclinical medical
students: early exposure and changing attitudes. World Neurosurg
2016;86:120–6.

http://www.hra-decisiontools.org.uk/research/
http://www.hra-decisiontools.org.uk/research/
https://doi.org/10.1080/02688697.2020.1862053

	 Evaluating the impact of neurosurgical rotation experience in Africa on the interest and perception   of medical students towards a career in neurosurgery:   a protocol for a continental, cross-sectional study
	INTRODUCTION
	METHODS AND ANALYSIS
	ETHICS AND DISSEMINATION
	AUTHORS' CONTRIBUTIONS
	FUNDING
	CONFLICT OF INTEREST STATEMENT


