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BACKGROUND: Gender disparities remain a significant
issue, particularly impacting African women in the field of
neurosurgery.

METHODS: Databases, articles, and perspectives were
reviewed to identify challenges faced by African Women in
Neurosurgery (AWIN), and explore solutions for recruit-
ment, retention, and career advancement of AWIN.

RESULTS: In 1982, Africa saw its first female neurosur-
geon, with the first female president of the World Federa-
tion of Neurosurgical Societies appointed 4 null decades
later. Presently, the continent hosts 245 female neurosur-
geons, with North Africa comprising the majority at 76.3%,
with Algeria notably contributing 72.2% of this total.
Southern Africa contributes 7.8%, while West Africa, East
Africa, and Central Africa contribute 6.5%, 6.1%, and 3.3%,
respectively. Thirteen countries lack neurosurgeons
entirely and 30 out of the 54 African nations face shortages
of female neurosurgeons, with distributions as follows:
North Africa (1-country), Southern Africa (6-countries),
West Africa (8-countries), East Africa (9-countries), and
Central Africa (6-countries). Our analysis mapped the dis-
tribution of 245 AWIN across the African regions and
examined the professional trajectories and achievements
of 17 pioneering AWIN. Additionally, we compiled regis-
tries for: 1) 76 neurosurgical training programs across 26
African countries, 2) organizations tackling gender

disparities in neurosurgery, and 3) recommendations to
promote AWIN across governmental, community, and aca-
demic spheres.

CONCLUSIONS: To boost AWIN representation in
neurosurgery, concerted and comprehensive efforts are
vital. Collaboration among medical schools, training pro-
grams, and governments is key to fostering diversity and
inclusivity in African neurosurgical settings.

INTRODUCTION TO WOMEN IN NEUROSURGERY: A GLOBAL
PERSPECTIVE

hroughout the 20th century, the field of neurosurgery was
primarily shaped by male leaders, with Dr. Harvey Cush-

ing earning recognition as the “father of neurosurgery” for
his groundbreaking work on brain tumors at Johns Hopkins
Hospital." Historical epithets such as this have consequently
contributed to the prevailing perception that the field is
predominantly male dominated. This perspective began to
change in 1943, when Dr. Sofia Ionescu-Ogrezeanu became the
first female neurosurgeon.” In 2005, Dr. Ionescu-Ogrezeanu
received an official nomination from the World Federation of
Neurosurgical Societies Congress for her achievements in the
field.” Her accomplishments served as a powerful demonstration
to women throughout the world, showing them that they
possessed the capability not only to pursue careers in medicine
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but also to fearlessly explore traditionally male-dominated fields,
such as neurosurgery, side by side with their male colleagues.
While there are some historical accounts touting Dr. Diana Beck
as the first female neurosurgeon, it is worth noting that the
existing literature suggests Dr. Ionescu had already established a
presence in the field before Dr. Beck’s achievements became
widely known.” Both women, however, deserve recognition for
their inspiring impact on young girls and women worldwide.

The accomplishments of Dr. Ionescu-Ogrezeanu and Dr. Beck
were soon followed by that of Dr. Alexa Irene Canady, the first
African American woman to become a board-certified neurosur-
geon in the year 1984.3° Dr. Canady graduated residency with
distinction from the University of Minnesota in 1981.>° She was
also the first black woman to have her practice approved by the
American Board of Neurological Surgery.® She disclosed that the
most formidable hurdle during her neurosurgery training was
convincing herself of her own capability to succeed. This
perspective is not surprising, considering the pervasive racial
discrimination against black individuals during her training
period.” Her perseverance in overcoming these obstacles as a
woman, in addition to the extra barriers imposed by her race,
was a demonstration of her unwavering determination and
resilience.

These women, who were pioneers in neurosurgery, demon-
strated admirable tenacity. Their experiences and achievements
opened doors for other women, including those of color, to follow
in their footsteps. After providing a broad introduction to female
pioneers in neurosurgery, the subsequent sections of this paper
focus specifically on the unique challenges encountered by African
Women in Neurosurgery (AWIN). Furthermore, we put forth
recommendations aimed at fostering greater participation of this
population, thereby promoting diversity, equity, and inclusivity in
neurosurgery.

INTRODUCTION TO AWIN: PAST AND PRESENT

The objectives in this section begin with a comprehensive
description of the distribution of female neurosurgeons across the
African continent (Table 1, Table 2, Table 3). We conducted a
regional analysis, comparing countries with a high number of
women in the field to those with minimal or no representation.
Then, we selected pioneering AWIN past (Table 4) and present
(Table 5) who have made notable and impactful contributions to
the field of neurosurgery within their respective countries.

Breaking Gender Barriers in African Neurosurgery: Exploring
North Africa’s Leadership in Female Representation Among
African Regions

The distribution of female neurosurgeons across the African
continent is highly disproportionate (Table 1). Currently, there are
approximately 245 African women practicing neurosurgery, and
out of them, a remarkable 187 (76.3%) are based in the North
African region.” This region comprises 6 countries, namely
Algeria, Morocco, Egypt, Tunisia, Libya, and Sudan. The
concentration of AWIN in North Africa may be attributed to the
region’s proximity to Europe, the Mediterranean, and Asia,
which has likely facilitated early educational opportunities and
expertise development. However, despite these factors, these

figures remain insufficient in accounting for the discrepancies
observed between countries in this region.

When compared to other nations in Northern Africa, Algeria
stands out with the highest count of women neurosurgeons,
estimated to be 135 in total.* Thus, while North Africa possesses
76.3% of the continent’s female neurosurgeons, Algeria alone
comprises 72% of that number. Predictably, Algeria produced
the first female neurosurgeon in Africa, Professor Faiza Lalam.
Her achievement earned her the coveted title, “Dean of Women
Neurosurgeons”.®® In 1982, she held a position as a
neurosurgeon at the surgical unit of Tizi Ouzou’s University
Hospital. In 2011, she was promoted to the rank of professor
and assumed the role of departmental head.® Dr. Lalam’s
impact is believed to be a significant factor in the notable
presence of female neurosurgeons in the Northern region of
Africa. On a larger scale, her influence has served as a catalyst,
inspiring African women from various regions to aspire to
become neurosurgeons and encouraging them to believe in the
possibility of their dreams becoming reality.

In comparison to the United States, Algeria has 37% more
women in neurosurgical training programs.” In fact, according to
the Algerian Society of Neurosurgery, 23% of female
neurosurgeons worldwide live in Algeria. The country’s
commendable results are largely attributed to the intentional
and coordinated efforts made towards permeating fields not
traditionally dominated by women, such as medicine. Following
Algeria, Morocco, Tunisia, and Sudan, account for the most
women in neurosurgery (WINS) in the North African region, at
25, 12, and 12 female neurosurgeons, respectively.® It is
noteworthy that Egypt, also a North African nation, has 1 of the
lowest representations of WINS in the continent. The country
houses only 3 female neurosurgeons, constituting 1.6% of the
North African region’s female neurosurgeon population.’
Nevertheless, it maintains the distinction of being the African
nation with the largest count of male neurosurgeons, reaching
approximately 500.° This figure highlights a notable gender
disparity. Additionally, it is noteworthy that Egypt’s pioneering
female neurosurgeon, Dr. Djamila Kafoufi Benderbous, received
her training in Algeria. This underscores Algeria’s significant
contribution to fostering the increasing representation of female
neurosurgeons throughout Africa.

Central Africa’s Neurosurgical Disparity: Examining the Absence
of Female Representation and Overall Representation

On the contrary, Central Africa, a region comprised of g countries,
reports some of the lowest numbers of AWIN in the field of
neurosurgery. Notably, 3 countries in this region-the Central Af-
rican Republic, Equatorial Guinea, and Sdo Tomé and Principe-
report zero practicing neurosurgeons, male or female, to date,®™°
as highlighted in (Table 2). In half of the remaining 6 countries in
Central Africa, there are no female neurosurgeons reported
(Table 3). These countries include Chad, with 3 male
neurosurgeons, the Republic of Congo, with 5 male
neurosurgeons, and Angola, with fourteen male neurosurgeons.
In contrast, Cameroon, another country located in Central
Africa, records the highest number of female neurosurgeons in
the region, totaling 5. Following Cameroon is Gabon, which has
2 female neurosurgeons. In comparison, the Democratic
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Table 1. Distribution and Proportion of Female Neurosurgeons Across African Regions

Number of Female Percentage of Female

Region Neurosurgeons in Neurosurgeons within the Entire
of Africa Countries within the Region Region Continent
North Algeria, Egypt, Libya, Morocco, Sudan, Tunisia 187 76.3%
South Botswana, Lesotho, Mozambique, Namibia, Republic of South Africa, Swaziland, 19 7.8%

Zambia, Zimbabwe
West Benin, Burkina Faso, Cape Verde, Gambia, Ghana, Guinea, Guinea-Bissau, Ivory Coast, 16 6.5%

Liberia, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone, Togo
East Burundi, Comoros, Djibouti, Eritrea, Ethiopia, Kenya, Madagascar, Malawi, Mauritius, 15 6.1%
Rwanda, Seychelles, Somalia, South Sudan, Tanzania, Uganda

Central Angola, Cameroon, Central Africa Republic, Chad, Demacratic Republic of Congo, Sdo 8 3.3%

Tomé and Principe
Total 245 100
Information presented was adapted from World Federation of Neurosurgical Studies (WFNS) and WFNS Women in Neurosurgery. '
This table does not include counts on female neurosurgical residents, only on female neurosurgeons who have completed all training.
It is important to note that this list may not be completely up-to-date, and the situation may have changed since the report was published. Additionally, some of these countries may have

visiting or expatriate neurosurgeons, even if they do not have local neurosurgeons.

Republic of Congo, despite being the largest country in the region,
has only 1 female neurosurgeon.

Advancing Women's Participation in West African Neurosurgery:
Career Guidance and Training Programs in Senegal and Nigeria,
and Celebrating the Region's Newest Female Neurosurgeons

West Africa hosts 6.5% of the continent’s female neurosurgeons
(Table 1). Senegal is credited with having trained the highest
number of female neurosurgeons, at a total of 10. At present,
thirteen of their thirty-seven neurosurgical residents are women.
Currently, the country has 4 practicing female neurosurgeons.®

Table 2. Regional Overview of African Countries Lacking

Fellows in Neurosurgery (Male or Female)

Region of

Africa *Countries With Zero Neurosurgeons

North N/A

South Lesotho

West Sierra Leone, Liberia, Guinea-Bissau, Cape Verde,

Mauritania

East Comoros, Djibouti, Eritrea, Seychelles

Central Central African Republic, Equatorial Guinea, Sao Tome

and Principe

Total 13

Information obtained was adapted from World Federation of Neurosurgical Studies
(WFNS).*

*It is important to note that this list may not be completely up-to-date, and the situation
may have changed since the report was published. Additionally, some of these
countries may have visiting or expatriate neurosurgeons, even if they do not have local
neurosurgeons.

These numbers may be attributed to the existence of adequate
levels of career counseling and guidance in the country. In 2015,
Nigeria achieved a significant milestone by producing its first
female neurosurgeon, Dr. Salamat Ahuoiza Aliu-Ibrahim, who
received her training in Nigeria. Since then, 4 additional female
Nigerian neurosurgeons have emulated her success, with 3 of
them currently holding academic positions as faculty members in
teaching hospitals within the country.® In 2021, Ghana celebrated
the graduation of its first female neurosurgeon, Dr. Mabel Banson,
who trained at Korle-Bu Teaching Hospital under the West African
College of Surgeons.” In 2023, Gambia also achieved this
milestone, welcoming its first female neurosurgeon trained in
Senegal.

Disparities and Milestones in Female Representation within
Neurosurgical Services in East Africa

Several nations within the East African Region lack the services of
a neurosurgeon, including Comoros, Djibouti, Eritrea, and
Seychelles (Table 2). Furthermore, Burundi, Malawi, and Somalia
do not possess any female neurosurgeons within their respective
medical communities. In the region, Kenya has the highest
count of female neurosurgeons, totaling 6, while Tanzania
closely follows with 4 and Ethiopia with 2.3 On the other
hand, Uganda and Rwanda currently have only a single female
neurosurgeon each.”

Female Neurosurgeons in Southern Africa: A Brief Overview

In the South African region, made up of Botswana, Lesotho,
Mozambique, Namibia, the Republic of South Africa, Swaziland,
Zambia, and Zimbabwe (Table 1), the Republic of South Africa
stands out with the highest number of female neurosurgeons, at
an estimated 18 women.>™ This positions the country as the
third-most prominent in terms of the prevalence of female neu-
rosurgeons in Africa. Moreover, the Republic of South Africa holds
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Table 3. Overview of African Regions and Countries without Female Neurosurgeon Fellows

Region of Africa *Countries With Zero Female Neurosurgeon Fellows

Total

North Libya

South Botswana, Lesotho, Mozambique, Namibia, Swaziland, Zambia,

West Benin, Burkina Faso, Guinea-Bissau, Liberia, Mali, Mauritania, Sierra Leone, Togo

East Burundi, Comaros, Djibouti, Eritrea, Malawi, Mauritius, Seychelles, Somalia, South Sudan
Central Angola, Central African Republic, Chad, Equatorial Guinea, Republic of Congo, Sao Tome and Principe

30

visiting or expatriate neurosurgeons, even if they do not have local neurosurgeons.

It is important to note that this list may not be completely up-to-date, and the situation may have changed since the report was published. Additionally, some of these countries may have

Information present was adapted from World Federation of Neurosurgical Studies (WFNS) and WFNS Women in Neurosurgery.'
*This does not include counts on female neurosurgical residents, only on female neurosurgeons who have completed all training.

the distinction of producing the youngest ever female African
neurosurgeon, Dr. Ncumisa Jilata. She achieved this feat in 2017 at
the age of twenty-nine."

BREAKING THE MYTH: A PERSONAL JOURNEY AS A WOMAN
PURSUING NEUROSURGERY IN GHANA

Told by Naa Adzoa Adzeley Boi-Dsane, MBChB, BSc

I completed my medical training at Korle-Bu Teaching Hospital in
Accra, Ghana, affiliated with the University of Ghana Medical
School. Coincidentally, this is where Dr. Mustaffah, a renowned
figure in neurosurgery, established Ghana’s inaugural neurosur-
gery residency program. During my time as a student there, I had
the privilege of meeting Dr. Mabel Banson, Ghana’s first female
neurosurgeon,”> who was undergoing her residency at the time.
Following graduation, I worked as a junior doctor in Northern
Ghana, an area with limited neurosurgical resources. Despite my
enthusiasm for neurosurgery, many doubted its feasibility,
especially for a woman, given its perceived scarcity and rigorous
training requirements.

As with many African women in medicine, my journey into
academia was marked by challenges, including encountering
sexism and bullying, common barriers for women in male-
dominated fields like neurosurgery. The lack of effective pro-
tocols to address such issues compounded the difficulties.
Furthermore, the extended training period for neurosurgery resi-
dency, coupled with societal expectations regarding traditional
gender roles, posed additional obstacles for African women pur-
suing careers in this field. Nevertheless, I am determined to
complete my housemanship this year and pursue specialization in
Neurosurgery after passing my qualifying exams. Encouraged by
the pioneering African women who came before me, I remain
undeterred by the notion that neurosurgery is too challenging or
unattainable for women. My goal is to become a neurosurgeon
who contributes to both clinical practice and academia. Whenever
I share my aspirations with senior colleagues at the teaching
hospital, they consistently offer me words of encouragement,
reinforcing my dedication to achieving my dreams.

THE SOCIAL, CULTURAL, AND EDUCATIONAL OBSTACLES IN THE
RECRUITMENT AND RETENTION OF AFRICA WOMEN IN
NEUROSURGERY

Early Cultural Barriers to African Women in Education

Women in Africa face significant cultural barriers to obtaining an
education in general. Traditional gender roles exemplify a perva-
sive societal belief that girls belong in the domestic sphere, and
should prioritize the care of household responsibilities above their
education.” In contrast, United States and European countries
have made significant strides through societal movements to
advocate for equal educational opportunities for women. Child
marriage further impedes access to education. Early marriage is
promoted by some cultural values, which often result in the
child dropping out of school, severely limiting their educational
prospects.” Each additional year of early child marriage
decreases the likelihood of that child attending secondary school
by 5.6%." Sub-Saharan Africa dominates the list of countries
with the highest prevalence of child marriage, with 6 of the top 10
countries located in West and Central Africa.”®'7 Notably, Niger
(76%), Chad (61%), Central African Republic (61%), Mali (54%),
and Mozambique (53%)."%"

Additionally, while public education in the United States and
European countries is free and supported by scholarships, grants,
loans, and other financial aid, many African families struggle to
afford school fees due to insufficient financial support from local
and national governments."® In the United States, legislation such
as Title IX and the Equal Educational Opportunities Act has helped
women make incredible strides toward achieving equality.””** In
regions of Africa where education is relatively accessible and free,
there are still significant barriers such as the high costs of scho-
lastic materials, uniforms, and transportation, which can prevent
women from accessing education.'* Additionally, in families with
limited financial resources, boys are often prioritized for education
over girls, who are expected to stay at home and help with family
responsibilities.”>***> This financial preference further exacer-
bates the gender gap in educational opportunities. Consequently,
from an early age, girls have had to resiliently pursue their dreams.
Concerns surrounding gender roles and family expectations often
divert many promising women away from many arduous academic
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Table 4. Select Profiles of Past Pioneer African Female Neurosurgeons:

Training, Subspecialties, Positions, and Achievements

Venue of Residency Year of
Name Training Neurosurgical Subspecialty Position Held/Achievement Place of Achievement Achievement
Prof. Faiza Tizi Ouzou University N/A First female neurosurgeon on the continent of Africa Algeria and Africa 1982
Ll s geria) Professor and Head of Department (HOD) Tizi OQuzou University Hospital 20m1
Pioneer neurosurgeon to conduct/perform endonasal surgery Algeria 2014
endoscopically
Prof. Souad Faculty of Medicine, The Pediatric Neurosurgery Treasurer and 2nd Vice president for North Africa (CAANS) Only female neurosurgeon in 2012
Bakhti University of Bilda (Algiers, attendance at the creation of
Algeria) CAANS
First female President of National Neurosurgical Society in Africa Algeria 2014
and President of the Algerian Society of Neurosurgery (SANC)
President of the Mediterranean Association of Neurological MANS 2015
Surgeons (MANS)
HOD, Neurosurgery Specialized Hospital Ali Ait Idir 2017
(Algiers)
Chairperson of the World Federation of Neurosurgical Societies’ WENS 2018
(WFNS) Women in Neurosurgery Committee
Secretary of the Pan Arab Neurosurgical Society (PANS) PANS 2018
Dr. Nabila N/A N/A President of Algerian Society of Neurosurgery Algeria N/A
Tighilt
Prof. Najia El Fellowship education and Brainstem, vascular skull base, neuro First female professor of neurosurgery Morocco 1990
Azl LR (ohtained oS el m|n|mglly IR Programs Director of the Stereotactic Surgery certificate at Morocco 2008
globally surgeries "
Mohammed V University
First African Chairperson of WFNS Women in Neurosurgery Africa 2013—2017
Committee
HOD at Ibn Sina Hospital Morocco 2014—2016
First Female President of the Moroccan Society of Neurosurgery Morocco 2015
HOD of neurosurgery at Cheikh Zaid International University Hospital Morocco 2016
Chairperson of Surgical Department - Abulcasis International Morocco 2016
University of Health Sciences
Treasurer of CAANS Africa 2016
Assistant Treasurer WFENS Global 2018
First woman to step into the Pan Arab Neurosurgical Society Arab region/Africa 2018
presidency position
First female President of the World Federation of Neurosurgical Global 2023

Societies(WFNS)
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N/A
2008

Senegal

Assistant head of Neurosurgery at Fann Teaching Hospital

Salimata Diene

Cameroon

Cameroon's first woman to attain neurosurgeon status

N/A

N/A

Information presented was adapted from Adeloye 1982, World Federation of Neurosurgical Studies 2016, Karekezi et al. 2021, Banson et al. 2022, Hernandez-Duran et al. 2022.%°

Dr. Mireille
Moumi

pursuits, including neurosurgery. Understanding these cultural
stigmas and how they affect African women underscores the
ongoing challenges to improve gender representation in the field.

Barriers to Recruitment and Advancement of AWIN

Recruitment into neurosurgery exhibits significant bias and
discrimination against women. Studies indicate that concerns
related to pregnancy contribute to wage disparities and instances
of sexual harassment.>>® Furthermore, societal expectations and
gender roles exert considerable influence. Despite achieving high
levels of education, women in Africa frequently encounter barriers
to employment, often being confined to domestic roles.® Under
these circumstances, the presence of women in the field of
neurosurgery has been restricted. Coupled with the perception
that neurosurgery is a cumbersome and winding path, there is
also a pervasive fear one might not be able to start a family or
successfully balance family life with the vigorous hours of a
neurosurgical residency.® Women in academia have historically
a lower probability of promotion and are less frequently given
the opportunity to present at conference programs, even when
they have the same prerequisite qualifications as their male
colleagues.”***® The scarcity of female role models who can
encourage these women, assuage their fears, and advocate on
their behalf also contributes to the low recruitment of women
into the field.

On a broader scale within the African continent, there are
challenges faced by all neurosurgical specialists that are com-
pounded for women. These include a shortage of equipment and a
scarcity of trained personnel who can assist the physician.* This
creates an environment that results in a stressful increase in
workload.®>™293°A  survey of young trainees  and
neurosurgeons in Africa reports inadequate journal club
meetings, an inability to obtain journal materials, and limited
opportunities to attend conferences.>'®293° They also listed a
lack of access to skills laboratories, dissection rooms, and career
guidance as major problems hindering the progress of
neurosurgery.>® These elements coalesce and exacerbate the
situation in a way that further limits the number of AWIN.
Despite these limitations, there have been (Table 4) and
continue to exist (Table 5) pioneering African women who break
the boundaries to become neurosurgeons.

ADVANCING AWIN THROUGH COLLABORATION AND
EDUCATIONAL PROGRAMS

The objective of this section is to explore strategies for the
advancement of AWIN. The discussion highlights the vital re-
sponsibilities of medical schools, neurosurgical training pro-
grams, and local and national governments in advancing the
representation and availability of opportunities for AWIN.

Engaging Local, National, and International Organizations

Several initiatives are currently working to enhance the number of
AWIN (Table 6). WINS contributes to this effort by providing
educational programs and scholarships for female resident
neurosurgeons. AWIN has significantly improved global
collaboration by establishing a WhatsApp group to provide
support among its members and facilitate communication and
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Table 5. Select Profiles of Current Pioneer African Female Neurosurgeons: Training, Subspecialties, Positions, and Achievements

Year of
Name Venue of Residency Training Subspecialty Position Held/Achievement Place of Achievement Achievement
Dr. Faten Abid Monastir Medical School (Tunisia) and N/A Tunisia’s first woman to become a neurosurgeon Tunisia N/A
Pitie-Salpetriere University Hospital
(Paris, France)
Dr. Djamila Kafoufi Algeria Craniofacial surgery Egypt’s first woman to be a neurosurgeon Egypt N/A
Benderbous
Dr. Juliet Mulago National Referral Hospital (Lira, Pediatric neurosurgery Pioneer female neurosurgeon from Uganda Uganda 2018
Sekabunga Uganda)
Hospital for Sick Children (Canada)
Dr. Sylvia Shitsama University of Nairobi (Kenya) General Neurosurgery First woman from Kenya to become a neurosurgeon Kenya 2015
with focus in spine and
skull base surgery
Prof Yordanos Addis Ababa University N/A First Ethiopian female neurosurgeon Ethiopia 2015
Ashagre
Dr. Claire Karekezi Rabat WENS Training Centre Skull base and Neuro- First woman in neurosurgery from Rwanda Rwanda 2016
LERERE oshitalliGanada) gy WENS/WINS activity facilitator Interational 20132017
Winner of the AANS/CNS WINS Greg Wilkins-Barrick International 2013
Chair Visiting International Surgeon Award
Forbes Women in Africa award alongside other International 2022
national and institutional awards
Dr. Magatte Gaye Dakar and La Timone (Marseille, France) N/A Senegal’s first female associate professor of Senegal 2010
Sakho neurosurgery
HOD - Neurosurgery at General Hospital Senegal N/A
|drissa Pouye.
Head of clinic - Fann Teaching Hospital Neurosurgery
Dr. Sarah Mutomb Centre Hospitalier National de Fann (Dakar, N/A The pioneer and sole woman in neurosurgery from Democratic Republic 2019
Senegal) the Democratic Republic of Congo of Congo
Dr. Salamat Ahuoiza National Hospital (Abuja, Nigeria) and sub Pediatric neurosurgery First Nigerian female neurosurgeon in the country Nigeria 2015
Aliu-lbrahim specialization at Boston Children’s Hospital N/A Nigeria and United 2019
USA )
States of America
Dr. Mabel Banson Korle-Bu Teaching Hospital Minimally Invasive Ghana's first woman to attain neurosurgeon status Ghana 2021

neurosurgery

Information highlighted was adapted from Adeloye 1982, World Federation of Neurosurgical Studies 2016, Karekezi et al. 2021, Banson et al. 2022, Hernandez-Duran et al. 2022).°
AANS, American Association of Neurological Surgeons; CNS, Congress of Neurological Surgeons; HOD, head of department; WFNS, World Federation of Neurosurgical Societies; WINS, Women in Neurosurgery.
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information-sharing about training programs among female neu-
rosurgeons.® Additionally, international organizations such as the
Association for Women in Science, Million Women Mentors, and
National Girls Collaborative Project™ aim to improve interest in
STEM fields among young girls and women, through original
initiatives and support of organizations, such as the Africa
Research Academies for Women,* 3* African University of Science
and Technology, and Women in Science Girls STEAM Camp.>+3°

Africa Research Academies for Women contributes to the field
of science in Africa by inspiring young women to consider a career
in research. Through its organized research programs, it helps
students build essential skills and encourages intersectoral
collaboration to develop expertise among its students.>* > For
nearly 2 null decades, the African University of Science and
Technology, based in Nigeria, has been at the forefront of deliv-
ering graduate programs in the fields of science and technology.®®
Through rigorous curricula and research, their programs aim to
prepare students for impactful careers in these pivotal areas.
Furthermore, Women in Science Girls STEAM Camp empowers
adolescent girls by offering mentorship opportunities and skills
training during its annual camp program, with an estimated
78% of alumni currently involved in STEAM programs.® These
multifaceted approaches help motivate and support African
women in pursuing careers in neurosurgery, ultimately leading
to a greater number of female neurosurgeons and ensuring their
recognition and remembrance in history.”'*”

While primary health care remains a priority for governments,
specialties such as neurosurgery are often under-represented,
particularly in regions with limited resources. In developed
countries, a wide range of medical specialties are available, but in
less affluent areas, the emphasis is on basic health care out of
necessity. Although this is understandable, the absence of
specialized care can lead to significant health issues going un-
treated. Private sector organizations and faith-based groups, such
as the Pan-African Academy of Christian Surgeons,* currently
offering a 6-year neurosurgical training program at Tenwek Hos-
pital in Kenya, can play a crucial role in addressing the shortage of
specialized medical professionals. By providing resources, facil-
ities, and training sites, these entities help create opportunities for
aspiring neurosurgeons to receive the necessary education and
experience. They also support ongoing research and professional
development, ultimately contributing to the overall advancement
of neurosurgery in Africa.

Engaging the Local Community
Addressing the issue of women being restricted to domestic roles
postadvanced education requires a nationwide and continental
campaign. This initiative should educate communities on the
broader value of women beyond their homes, thereby preventing
young women from missing out on careers due to outdated be-
liefs. Training facilities must enforce mandatory maternity leave
with financial compensation and impose strict penalties on au-
thorities who discriminate against neurosurgeons based on
gender. By transforming societal perceptions of women, the path
to traditionally male-dominated professions, including neurosur-
gery, will undoubtedly broaden.

Moreover, it is crucial to intensify efforts to provide career
guidance and counseling programs to women across different

Table 6. Select Organizations That are Committed to Supporting

African Women Pursuing Neurosurgery

Programs African Women in Neurosurgery (AWIN)

Continental Association of African Neurosurgical Societies
(CAANS)’

Ghana Academy of Neurological Surgeons

Foundation for International Education in Neurological Surgery
(FIENS)

World Federation of Neurosurgical Societies (WFNS)’
Congress of Neurological Surgery (CNS)
Women in Neurosurgery (WINS)’

Young Neurosurgeons Forum (YNS)’

Pan-African Academy of Christian Surgeons (PAACS)®

educational stages. This would stimulate interest in less
commonly pursued domains, such as neurosurgery. Offering
students the opportunity to engage closely with neurosurgeons
would foster a culture of mentorship, which has become
increasingly important in the path to neurosurgical careers.
Financial support should also be strongly considered for these
students. There ought to be an increase in scholarships at na-
tional, continental, and international levels, grounded on the
principles of diversity, inclusivity, and meritocracy. These ef-
forts encourage and enable a greater number of women, who
may not possess the resources, to choose a career in
neurosurgery.

Engaging the Local and National Governments

Governments play a crucial role in driving positive change as well.
By sponsoring the education and training of aspiring neurosur-
geons, they contribute significantly to the advancement of this
specialized field. Governmental support extends to ensuring
neurosurgeons have access to adequate equipment, upgraded fa-
cilities, and dissection laboratories. These enhancements not only
elevate the practice of neurosurgery but also contribute to
improved survival rates among patients. The integration of
advanced technology streamlines the diagnostic process,
rendering it more precise, efficient, and less invasive. As a result,
this leads to shorter hospital stays, thereby reducing the strain on
the health care system. There should be adequate remuneration
for neurosurgeons, regardless of their country of origin and
gender. Establishing a universally agreed-upon minimum wage
within neurosurgical societies, independent of demographic fac-
tors, directly addresses the barriers that have kept countless
people, including women, from pursuing neurosurgery.

While championing advancements in facilities, technology, and
fair compensation for neurosurgeons is noteworthy, it is essential
to recognize that challenges in resources vary across countries.
Nevertheless, it is equally vital for African countries to be aware
that there are individuals and organizations, willing to support
and collaborate on educational initiatives to facilitate a collective
effort in overcoming these obstacles (Table 6).
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Table 7. Select African Countries with at Least One Neurosurgery Residency Training Program

Number of Average Number of Length of
Country Training Programs Training Locations Training (years) Training Hospital Names* (Non-exhaustive)
Algeria 14 35—45 5 Tizi Ouzou University Hospital
Specialized Hospital Ali Ait Idir in Algiers
Burkina Faso 1 4 5 N/A
Cameroon 1 8 4 Faculty of Medicine and Biomedical Sciences,
Yaounde | University
Cote d'lvoire 1 Variable 5 Université Felix Houphouet-Boigny School of
Medicine
Yopougon University Hospital in Abidjan
Egypt 15 >25 6—8 N/A
Ethiopia 1 3 4 Myungsung Christian Medical Centre
Tikur Anbessa (Black Lion) Hospital
Ghana 2 4 6—7 Komfo Anokye Teaching Hospital
Korle-Bu Teaching Hospital
Military Hospital Accra®
Kenya 2 8 6 Aga Khan University Hospital Nairobi
Coast Provincial General Hospital
Kenyatta National Hospital
Tenwek Hospital
University of Nairobi and KwaZulu-Natal
Libya 1 N/A N/A N/A
Malawi 1 2 6 Kamuzu Central Hospital
Queen Elizabeth Central Hospital
Morocco 5 5—-10 5 Maurice Gaud Hospital in Casablanca
Ibn Sina Teaching Hospital
WEFNS Rabat Training Center
Niger 1 1-2 5 N/A
Nigeria 10 5—10 6 Jos University Teaching Hospital
Lagos University Teaching Hospital (LUTH)
Lagos State University Teaching Hospital (LASUTH)
Ladoke Akintola University of Technology Teaching Hospital™
Memphy's Teaching Hospital
National Hospital Abuja*
Nnamdi Azikiwe University Teaching Hospital®
Obafemi Awolowo University Teaching Hospital*
University College Hospital Ibadan
University of Abuja Teaching Hospital*
University of llorin Teaching Hospital
University of Nigeria Teaching Hospital
Usmanu Danfodio University Teaching Hospital
Rwanda 1 1-2 6 King Faisal Hospital, Kigali
University Teaching Hospital of Kigali
Rwanda Military Hospital
Senegal 1 7-13 5 Grand Yoff General Hospital
South Africa 7 Variable 5 University of Cape Town
University of the Free State
Sudan 5 3—6 6 Khartoum Teaching Hospital
Omdurman Teaching Hospital
Tanzania 2 6 3 Muhimbili Orthopaedic and Neurological Institute
Continues
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Table 7. Continued

Number of Average Number of Length of
Country Training Programs Training Locations Training (years) Training Hospital Names* (Non-exhaustive)
Tunisia 1 6 5 N/A
Uganda 2 7-9 4—6 CURE Children’s Hospital of Uganda
Mulago Hospital
Zambia 1 2 5 University Teaching Hospital, Lusaka
Zimbabwe 1 2—5 5 N/A

*Partial accreditation.

Information presented was adapted from several sources including Adeloye 1982, Kato 2020, Dada 2021, Kanmounye 2021, Dada 2022, Hernandez-Duran 2022).*% "%

The Hospital Names reported are not exhaustive by any means, and simply serve to provide some basic details regarding teaching hospitals for neurosurgery in the African continent. In-
formation and composite lists are unavailable; we have aimed to best consolidate the information. Furthermore, this information is accompanied by the Average number of neurosurgical
training location sites in that country, the approximate length of neurosurgical training, and some examples of teaching hospitals within each country.

Engaging the Medical Schools

Medical schools have a role to play when it comes to supporting
the pipeline for women into neurosurgery. Universities and in-
stitutions should pay for access to journals and other academic
work, thereby guaranteeing equal access to useful research arti-
cles. Avenues should also be created to gain access to research
grant opportunities as well as fee waivers or funding from uni-
versities regarding article processing charges. To encourage
neurosurgical research and improve the number of neurosurgeons
in academia, journal clubs should be introduced as common
practice in medical institutions. Academic centers should strive to
cultivate a habit of organizing training workshops as well as
sponsoring their students, residents, researchers, fellows, and
attendings, to attend neurosurgical conferences.”>™®*% This would
advance their neurosurgical skills and knowledge while
simultaneously enhancing their network. Institutions such as the
Ghana College of Surgeons have worked to augment recruitment
by eliminating the mandatory 3-year training preceding resi-
dency and establishing a straight neurosurgery residency program
that bypasses the prerequisite surgical training.”* By eliminating
the mandatory 3-year training period preceding residency,
aspiring female neurosurgeons would have a more streamlined
pathway to entering the field, allowing them to focus directly on
neurosurgical training and specialization. Other medical schools
may be able to take a similar approach. Furthermore, emphasis
should be placed on global cooperation among neurosurgeons, as
exemplified by the UpSurgeOn Course facilitated by the Ghana
Academy of Neurological Surgeons in 2021."*3° This would not
only serve to enhance the proficiency and expertise of female
neurosurgeons but also broaden their professional connections
and opportunities for collaboration.

Engaging the Neurosurgical Training Programs in Africa

Currently, there are 76 neurosurgical training programs spanning
across 26 countries, with a total of 106 sites (Table 7)./%294°43
North Africa hosts the majority with 52 sites in 6 countries, fol-
lowed by West Africa with 23 sites in 7 countries, East Africa with

15 sites in 7 countries, Southern Africa with 14 sites in 5 countries,
and Central Africa with 2 sites in a single country. These programs
reportedly recruit 168 neurosurgical residents per year.

Across various locations, training activities are coordinated
through different organizations. For instance, the College of
Surgeons of East, Central and Southern Africa has an established
17 sites across 8 East, Central, and Southern African countries.
Likewise, West African College of Surgeons has 24 sites in 7 West
African countries. Conversely, training sites in North Africa,
numbering 52, operate independently and are overseen by
different national universities and ministries of health. South Af-
rica has 8 training sites, which are managed by the College of
Neurosurgery of the Colleges of Medicine of South Africa.

National programs are also available. These programs include
university-based programs in Burkina Faso, Cameroon, Ethiopia,
Kenya, Madagascar, Mozambique, Tanzania, Uganda, Zambia,
and Zimbabwe, as well as hospital-based programs in Ghana and
Nigeria. Despite the availability of these training programs, there
is a lack of consistency in their curriculum, duration, expected
competencies, and certification processes. Furthermore, the cre-
dentials obtained from these programs are not considered equiv-
alent by the various governing bodies. Hence, a vital requirement
exists for the implementation of a uniform neurosurgical resi-
dency curriculum throughout Africa, aimed at guaranteeing a
consistent quality of health care provision to neurosurgical pa-
tients throughout the continent.

Given the need for neurosurgical services across the continent,
and the low density of neurosurgeons per country, the number of
residency positions is woefully inadequate. At the forefront, are
Algeria and Egypt, with 14 and 15 neurosurgical training pro-
grams, respectively.’® Algeria has approximately 0.3 neurosurgery
residency programs per million people, with Libya and Egypt both
in second place with 0.15.%2

Even though Egypt, like Algeria, commands a high number of
residency programs (15) when compared to Algeria, they have a
dismal number of women in the field (Table 7).® This disparity
necessitates a call for more affirmative action and merit-based
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Table 8. Select Recommendations for Improving the Number of African Women in Neurosurgery at the Level of Government, Local

Community, and Academic Neurosurgery

Recommendations for Governments

Recommendations for the Local
Community

Recommendations for Academic Neurosurgery

Promote international collaboration among neurosurgeons

Expand the number of national, continental, and
international scholarships based on diversity and merit

Implement affirmative action programs that promote women
empowerment

Protect women working in academic and clinical settings

Enact protocols that will govern how discriminatory issues
are handled

Establish, authorize, and empower independent committees
that will be tasked with overseeing a safe work environment

Create a safe environment where sexual harassment and
discrimination cases can be reported without fear of
retaliation

Educate the nation and the continent at large on the value of
women and young girls being educated.

Institute compulsory 6-month matemity leaves accompanied
by severe consequences for institutions that display
discriminatory hiring practices based on sex

Support the education and training of women seeking to
enter neurosurgery by adequately equipping neurosurgical
facilities.

Define a minimum wage for neurosurgeons that is
independent of geographical location

Provide career guidance and counseling
programs to children, high schoolers, and
university students

Foster an environment of mentarship,
encouragement, and empowerment

Protect women working in academic and
clinical settings from sexism, harassment,
and other forms of discrimination

Educate the nation and the continent at large
from sexism, harassment, and other forms of discrimination on the value of women and young girls being
educated

Eliminate the compulsory 3-year training period prior to
residency in countries such as Ghana, and replace it with
a direct program into neurosurgery.

Provide career guidance and counseling programs to
children, high schoolers, and university students.

Foster an environment of mentorship, encouragement,
and empowerment

Implement affirmative action programs that promote
women empowerment

Protect women working in academic and clinical settings
from sexism, harassment, and other forms of
discrimination

Enact protocols that will govern how discriminatory issues
are handled

Establish, authorize, and empower independent
committees that will be tasked with overseeing a safe
work environment

Create a safe environment where sexual harassment and
discrimination cases can be reported without fear of
retaliation

Engage with private sector organizations, faith-based
groups and philanthropic efforts focused on supporting
neurosurgery training

Information highlighted was adapted from Adeloye 1982, World Federation of Neurosurgical Studies 2016, Karekezi et al. 2021, Banson et al. 2022, Hernandez-Duran et al. 2022).%°

acceptances for women into these training programs. Algeria has
admirably produced an unparalleled number of female neurosur-
geons.® Numerous African nations exhibit a noteworthy presence
of 5 or more residency programs in the discipline of neurosurgery,
such as Morocco (5), Nigeria (10), Republic of South Africa (7),
and Sudan (5)."®

It is imperative to acknowledge gender disparities despite what
may seem to be an adequate amount of training programs in
certain regions. We have already discussed the case for Egypt, the
country that houses the most neurosurgeons, and yet has 1 of the
lowest proportions of females in neurosurgery.® Additionally,
Nigeria’s neurosurgery workforce consists of mere 5 female
neurosurgeons out of a total of 8o, with only 2 women
undergoing neurosurgical training as of 2021.3° On the flip side,
Senegal’s 3 neurosurgery residency programs included a
significant proportion of women, as 13 out of 37 participants in

2021 were females. However, they still represented less than half
of the total, although comprising over half of the population.
Despite the challenges, it is crucial to acknowledge
advancements in the recruitment process within the field. For
instance, Ghana currently boasts 8 neurosurgical residents
undergoing training, despite having only 25 practicing
neurosurgeons within the country. Thus, there are significant
opportunities for further improvement in this field.

The representation of women in the field of neurosurgery as
professors is alarmingly low, with only approximately 4% holding
such positions.*® Moreover, it is crucial to establish systems that
safeguard women in academia and clinical work from
discriminatory practices such as sexism and harassment. A
standardized protocol should be in place to address such issues,
and independent committees should be entrusted with
determining the most appropriate course of action. Creating a
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secure environment that facilitates the reporting of incidents
related to sexual harassment and discrimination without the
threat of retaliation is crucial in fostering a more comfortable
workspace for women. The above recommendations from
Section 4, are further highlighted in Table 8.

CONCLUSION

In light of the findings presented in the literature, there is a clear
need for action to bolster the presence of WINS, particularly
within AWIN. While acknowledging commendable efforts by in-
dividual countries like Algeria, Morocco, and Senegal to address
the existing gender disparity, it is crucial for African nations to
actively adopt and implement proactive and successful approaches
that have been proven effective. We anticipate that the strategies
delineated in this article may serve as a catalyst to boost female
representation among neurosurgeons, both in academic spheres
and leadership roles, within the African continent. We suggest
periodic surveys in this topic to continue to update the literature
and view progress in recruitment of AWIN. This collective effort
holds promise for a more diverse and inclusive neurosurgical

community, ultimately contributing to advancements in patient
care and re search on a global scale.
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