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cently available data, accredited programs are only present
in Kenya, Uganda, Tanzania, Ethiopia, Zambia, Rwanda,
and Malawi.'*?! In the training guidelines established by
COSECSA, trainees who have earned a doctorate in medi-
cine are registered as members of the COS (MCS) after
they complete 2 years of training and subsequently com-
plete 4 years of training in neurosurgery, culminating in
the Fellow of the COS (FCS) certification.® Participation
in research projects during this training period is expect-
ed, including completion of a dissertation'* and prepara-
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tion of a presentation for an international surgical confer-
ence.® Additionally, 1 non-thesis research paper must be
submitted at least 3 months prior to sitting for the oral/
clinical FCS examination.® Individual programs within
Africa have also implemented research requirements, in-
cluding the newly developed University of Zambia School
of Medicine Neurosurgery Training Program, developed
in partnership with the University of Cambridge. This pro-
gram, spanning 5 years and 3 stages (initial, intermediate,
and final), requires registrars to complete a thesis for the
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Master of Medicine degree, with research beginning in the
first 2 years and completed in the 3rd or 4th years. Publi-
cation of at least 1 peer-reviewed article is required prior
to progression to the chief registrar year. During this final
year, registrars take on additional scholarly responsibility
including delivering student lectures and running morbid-
ity and mortality conferences.*

Asia

Once again, the specification of research requirements
traverses regional boundaries across the Asian continent.
Within the Middle East and Gulf region, neurosurgical
training and certification is overseen by the Arab Board of
Neurosurgical Programs and Examinations and includes
the countries of Iraq, Jordan, Bahrain, Saudi Arabia, Leba-
non, Qatar, and Syria. In the 5th or 6th years of the train-
ing program, trainees take the final examination for certi-
fication including written, clinical, and oral portions. Prior
to this examination, trainees must complete and publish 1
research project, as well as maintain a log of attendance
at scientific sessions.*!* Kuwait is one of the few countries
whose Ministry of Health mandates the completion of a
dedicated research period during neurosurgical training.
This dedicated time occurs during the 3rd year of a 5-year
program,? resembling the timing of the research year that
is typical of many programs within the United States.
Japan is one of the most productive countries in neuro-
surgical research that utilizes a research requirement.
The Japan Neurosurgical Society requires an individual
to present at an academic conference more than once and
write research papers, at least one of which must be ac-
cepted into a peer-reviewed journal to obtain eligibility for
the board certification examination. Additionally, recer-
tification is contingent upon continued scholarly work in
the form of academic presentations and/or publications.!®
According to our analysis, Japan ranks just second to the
United States in research output in the American litera-
ture, suggesting that its requirements place an appropriate
emphasis on lifelong scholarship, which translates into ex-
ceptional productivity. Notably, a similarly industrialized
nation, China, bears no research requirement in its newly
developed standardized training program, which is set for
nationwide adoption by 2020. But a lack of flexibility in
the training schedule, limiting the time for research and/
or enfolded fellowships, is considered a limitation of this
program.> While China ranks highly at present in terms
of research output, the impact of the program’s design may
perturb this. Finally, in Singapore, while no specific re-
quirements for research involvement exist, programs are
required to teach principles of research within the train-
ing curriculum. Residents are encouraged to participate
in scholarly activity, although this is undefined, and spon-
soring institutions are encouraged to provide adequate re-
sources for such involvement.?

Europe

The JRAAC is the central monitoring body for the field
of neurosurgery within Europe and is a joint committee
between the European Association of Neurosurgical So-
cieties (EANS) and the European Union of Medical Spe-
cialists (UEMS). There are currently 16 JRAAC-accred-
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ited programs in Turkey, Germany, Czech Republic, Den-
mark, Lithuania, Poland, Spain, Portugal, and Croatia.!!
Guidelines released from the UEMS in 2015 recommend
that neurosurgical training programs provide training in
research methodology, as well as the opportunity for pro-
tected research time during the 6-year training program.'?
However, these recommendations do not represent explicit
requirements for compulsory participation in research as
a trainee. Despite the lack of requirements by this mul-
tinational organization, individual nations within Europe
do maintain prerequisites for research participation dur-
ing training. For example, in the United Kingdom (UK)
and Republic of Ireland, where neurosurgical training is
overseen by the Joint Committee on Surgical Training,
research requirements are quite extensive: trainees must
publish 1 peer-reviewed paper covering a laboratory ex-
periment and a case series or systematic audit, as well as
deliver 2 verbal presentations at national or international
conferences, with attendance at a minimum of 4 confer-
ences in total during training.” Furthermore, in Albania,
presentation of one’s research thesis is, in fact, a compo-
nent of the final board-certifying examination.?”

Oceania

Neurosurgical training in Australia and New Zealand
is overseen by the Neurosurgical Society of Australasia,
an organization founded in 2014, which currently boasts a
membership of 95% of neurosurgeons within the 2 coun-
tries.” The neurosurgical training program guided by the
society involves 3 phases: basic, constituting 1-2 years; in-
termediate, constituting 2—-3 years; and advanced, consti-
tuting 1-3 years. Research requirements are primarily re-
stricted to the intermediate years including participation in
the Critical Literature Evaluation and Research course and
completion, presentation, and publication of an approved
research project. In fact, prior to 2012, all trainees in neu-
rosurgical training programs were required to complete a
compulsory research year during the 4th year of training.?

Barriers to Trainee Research Involvement

Studies identifying barriers to resident/trainee research
involvement have been conducted in several countries,
identifying results similar to those within the United
States: a lack of protected time for both trainees and fac-
ulty, a lack of mentorship, and unfamiliarity with research
methodologies continue to be reported as the greatest ob-
stacles.>?? But research requirements that are instituted in
environments conducive to research and offering the nec-
essary training, resources, and protected time are likely
to be more fruitful than similar requirements without
the necessary support. International collaboration may
provide an important avenue to enhance the research in-
volvement of trainees from institutions without a strong
research infrastructure, especially those within low- and
middle-income countries. Various models for collabora-
tion exist, often with the primary goal of enhancing clini-
cal productivity within developing countries, although op-
portunities for involvement in research exist as well. One
of the most common models involves integration of a visit-
ing neurosurgeon within the department of a host institu-
tion for a short- or long-term fellowship, during which the



visiting fellow trains in clinical and operative care while
also participating in clinical research projects.? Trainees
can also seek involvement in research collaboratives by
partnering their home countries with large international
institutions. For example, the UK-based Global Health
Research Group on Neurotrauma is conducting a multi-
national research project to identify optimal strategies for
the management of patients with traumatic brain injury
via partnership with countries throughout South America,
Asia, and Africa.?

Study Limitations

This analysis represents a review of trainee research
requirements across the globe via internet query of guide-
lines produced by certifying and/or accrediting bodies, as
well as regional research productivity via advanced search
of the PubMed database. We recognize that our study is
limited in scope because of its third-person analysis of
published requirements, rather than direct survey of indi-
viduals from the various nations. While we can comment
on the presence or absence of documented guidelines or
requirements, we cannot determine the way in which these
requirements are enforced, nor how they are perceived by
trainees and faculty. Additionally, our study is inherently
biased toward English-language literature based on the re-
striction of our literature search to the PubMed database.
Publication within the major peer-reviewed journals of the
field is considered a gold standard for the dissemination of
research. However, barriers to publication do exist, such
as language differences and financial limitations. Various
initiatives have been undertaken by neurosurgical publish-
ers to promote access to neurosurgical literature by stake-
holders across the world. As an example, the Neurosur-
gery Speaks program, undertaken by Neurosurgery, pro-
vides written and oral abstracts for dozens of publications
translated into 10 different languages by native speakers.®
We also cannot fail to acknowledge the importance of
international scholarly contributions outside of the peer-
reviewed literature, including social media posts and digi-
tal teaching. The website Neurosurgical TV (https:/www.
neurosurgical.tv/) provides a forum for hosting video con-
ferences by neurosurgeons across the globe and is broadly
shared across neurosurgery pages on social media plat-
forms such as Facebook and Twitter. While these are not
a substitute for the peer-review process, they are impor-
tant modalities for improving international dissemination
of neurosurgical research and knowledge. We anticipate
that as social media continues to rise in prominence within
neurosurgery and the field of medicine as a whole, tools
for the assessment of scholarly productivity will adapt to
account for such contributions.

Recommendations and Future Directions

Clinical experience must remain the focus of neurosur-
gical training to maintain the most appropriate care for
patients. However, the importance of research and scholar-
ship in establishing training programs and evolving care
cannot be understated. Protected research time is common
in training programs throughout developed countries, but
is often reliant on an established research infrastructure.
Thus, partnerships permitting integration of local train-
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ees into the scholarly activities of an outside institution
may circumvent a lack of resources in less-developed pro-
grams.?® Institutions in developed countries seeking to aid
in global surgical efforts can effect some of the greatest
changes by assisting in the development of local training
programs, as has been accomplished via Duke University
and Mulago Hospital in Uganda."® Such efforts should in-
clude training in research methodologies and collaborative
projects to characterize aspects of neurosurgical care in
developing countries and assess the impact of any inter-
ventions that are instituted. Finally, we believe instituting a
requirement can help establish research involvement in the
culture of an institution and/or nation. Future prospective
research in the form of surveys administered to trainees
and faculty across the globe would provide a more direct
assessment of the requirements and understanding of indi-
viduals’ personal experiences. We believe it is critical for
such perspectives to be collected to inform efforts targeted
at augmenting research productivity.

Conclusions

Overall, we found that research requirements during
training or prior to board certification are common in
neurosurgical programs across the globe as an incentive
to contribute novel knowledge to the field while maintain-
ing research productivity and academic standing. These
requirements vary in intensity and timing during training,
ranging from exposure to research methodology or critical
literature evaluation to completion of a thesis and publi-
cation in a peer-reviewed journal. While our analysis is
quite limited, we failed to demonstrate a correspondence
between the presence of requirements and research out-
put. We hope that this study will provide a set of novel
preliminary data through which the global neurosurgery
community can begin to systematically assess the impor-
tance of research participation throughout the spectrum of
neurosurgical training.
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