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Abstract
Background  This study examines gender representation across the academic anatomy pipeline in Türkiye, from 
graduate education and thesis authorship to academic faculty ranks, and aims to identify where gender disparities 
emerge.

Methods  Data were obtained from three national open-access sources: annual reports on the numbers of master’s 
and doctoral students in anatomy programs (2015–2025), all anatomy theses published between 1969–2024, and 
the distribution of academic staff in anatomy departments as of March 2025. Gender was classified using publicly 
available institutional and academic profiles. These datasets were examined comparatively to map longitudinal 
patterns from training to senior academic ranks.

Results  A total of 1,657 theses were included; women accounted for 57.2% of authors, and their proportion 
increased from 42.9% in early decades to 64.8% in 2020–2024 (p<0.001). Between 2015–2025, women’s representation 
rose from 58.2% to 69.7% in master’s programs and from 40.1% to 54.7% in doctoral programs. Despite strong 
representation of women at trainee levels, only 31% of professors in 2025 were women, while their representation 
was markedly higher among research assistants (74.4%) and lecturers (69.6%). Academic rank and gender were 
significantly associated (p<0.001), indicating progressive attrition of women along the academic pathway.

Conclusions  Although women enter the anatomy field in Türkiye in strong numbers and successfully complete 
graduate training, this increasing representation does not translate into senior academic positions. These findings 
show that women’s strong early-stage presence fails to reach senior ranks, exposing both clear leakage and 
suggesting marked delayed advancement in the academic pipeline.

Keywords  Gender equity, Gender disparity, Women in academia, Women in anatomy, Leaky pipeline

Where the pipeline leaks and delays: 
gendered academic dynamics in anatomy 
in Türkiye
Buse Naz Çandır Gürses1* , Sabiha Nisa Çandır2,3  and İlke Ali Gürses4

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1186/s12909-026-08827-2
http://orcid.org/0000-0003-3138-8098
http://orcid.org/0009-0004-6024-2447
http://orcid.org/0000-0001-9188-4662
http://crossmark.crossref.org/dialog/?doi=10.1186/s12909-026-08827-2&domain=pdf&date_stamp=2026-2-20


Page 2 of 13Çandır Gürses et al. BMC Medical Education          (2026) 26:500 

Introduction
Throughout the historical development of knowledge 
aimed at understanding the human body, women’s 
access to medical education remained systematically 
restricted for a long time [1–3]. Over time, however, 
this situation has changed considerably with the expan-
sion of women’s access to higher education [3, 4], the 
strengthening of gender-equality policies [5], and the 
broader transformation of academic structures [6]. Par-
allel to these developments, in recent years the visibility 
and academic contributions of women researchers have 
markedly increased in medicine, as in many other profes-
sional fields [7–9]. Nevertheless, women’s representation 
in senior academic positions remains lower than that of 
men worldwide [7, 8, 10, 11].

In Türkiye, anatomy education and research are carried 
out by Departments of Anatomy within medical facul-
ties. Historically, following the enactment of the Higher 
Education Law No. 2547 in 1981 [12], Anatomy depart-
ments were merged under the broader Department of 
Morphology together with Histology–Embryology [13, 
14]. However, in 1993, a decision by the Turkish Coun-
cil of Higher Education (YÖK) abolished the Morphology 
departments, and Anatomy and Histology–Embryology 
were re-established as independent departments [13, 
14]. Graduate education in human anatomy is conducted 
through MSc and PhD programs. In Türkiye, these pro-
grams are offered within Faculties of Medicine and Den-
tistry. These programs commonly accept graduates from 
health sciences (e.g., dentistry, physiotherapy) or biologi-
cal sciences, while medical graduates may pursue a PhD 
or medical residency (MD-Residency) in anatomy. MSc 
and PhD programs begin with application and admission 
through graduate education institutes and are carried out 
under these institutes. The medical residency in Anatomy 
is assigned through the national Medical Specialization 
Examination (TUS) and carried out under the Ministry 
of Health.

Academic advancement in Türkiye is regulated by 
YÖK criteria, and academic staff in medical facul-
ties may hold the titles of research assistant, instructor, 
assistant professor, associate professor, and professor: In 
Türkiye, research assistants are early-career research-
ers (under the age of 35) enrolled in graduate education 
and required to remain actively registered throughout 
their appointment. Their primary responsibilities include 
assisting with research, analysis, and experimental 
work. Upon completion of graduate education, research 
assistants may continue in their positions—subject to 
institutional agreement—until the age limit is reached. 
Instructors, by contrast, are academic staff members 
responsible for delivering lectures and conducting prac-
tical teaching activities in higher education institutions. 
Appointment to an instructor position requires at least 

a master’s degree with a thesis; however, this role does 
not require continued enrollment in graduate educa-
tion, and individuals may hold the position indefinitely 
without pursuing a doctoral degree. Individuals in both 
positions who wish to pursue an academic career beyond 
these roles may apply for faculty positions after complet-
ing graduate education. In Türkiye, faculty ranks consist 
of assistant professor, associate professor, and professor. 
Appointments to assistant professor and professor posi-
tions are made according to criteria determined by the 
hiring universities, whereas the title of associate pro-
fessor is conferred based on nationally defined criteria 
established by the Interuniversity Council (UAK) under 
the YÖK. Unlike other academic ranks, appointment 
to the position of professor requires a minimum of five 
years of service as an associate professor [12].

This historical and institutional background makes it 
essential to examine the representation of women aca-
demics in the field of anatomy. Although global reports 
indicate an increase in the proportion of women in 
higher education, a substantial gender gap persists in 
senior academic positions [15–17]. For instance, in 
European Union countries, while women represented 
approximately 40% of academics in 2018, their share at 
the professor level dropped to 26% [15]. Similarly, a study 
covering 16 countries reported that women represented 
only about 12% of full professors [16]. A global report 
evaluating leadership in higher education showed that 
women constituted only 19.5% of rectors and deans [17]. 
In Türkiye, women account for roughly 40% of academ-
ics nationwide [18] and in medical faculties [7]. However, 
studies specifically focusing on anatomy have shown that 
women are underrepresented in academic positions [19], 
authorship roles [20, 21], and editorial boards [8]. These 
gendered patterns in academia may reflect dynamics 
described as the “leaky pipeline,” in which women exit the 
system at various stages [22], or “delayed advancement,” 
referring to slower progression compared with men [23].

Extensive research has shown that gender inequities in 
scientific and academic careers shape long-term leader-
ship trajectories and influence participation and advance-
ment across the academic workforce [11, 24]. Although 
similarly comprehensive analyses are limited within the 
anatomical sciences, the studies that do exist point to 
comparable structural dynamics [8, 25]. Revealing the 
stages at which these inequities emerge will guide the 
development of more equitable hiring, promotion, and 
mentorship approaches within higher education institu-
tions. Therefore, this study aims to characterise gender 
representation along the academic anatomy pipeline in 
Türkiye—from graduate training and thesis authorship to 
faculty ranks—and to identify potential points of leakage 
and delayed advancement.
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Materials and methods
In this study, two different national open access databases 
were used to examine representation of women in the 
field of anatomy (in terms of graduate student distribu-
tion, graduate thesis authorship, and faculty positions): 
(1) YÖK Information Management System and (2) YÖK 
National Thesis Center. In the YÖK Information Manage-
ment System, gender is reported only in binary categories 
(women/men), and our analyses of graduate students and 
academic staff therefore follow this reporting structure. 
In contrast, the YÖK National Thesis Center does not 
include gender information for thesis authors; for this 
reason gender was identified by the researchers using 
publicly available information, as described in detail in 
the relevant section below.

Since all data were obtained from publicly accessible 
databases, ethical committee approval was not required.

Graduate students
The first dataset was obtained from the reports titled 
“Number of Students by Level of Education and Unit” 
[26] on the YÖK Information Management System. 
From the first report for the 2015–2016 academic year 
to the most recent report for 2024–2025, the numbers 
of women and men enrolled in MSc and PhD anatomy 
programs were identified and organised by year to enable 
gender-based comparisons. These figures represent the 
total number of students registered in each academic 
year and do not track individuals across years; there-
fore, students may appear in more than one year if they 
remained enrolled.

Graduate thesis authors
Using the YÖK National Thesis Center website [27], 
theses were identified through the Department filter for 
‘Anatomy’ and ‘Morphology’. No additional filters (e.g., 
thesis type, year range, keywords, abstract search, topic) 
were applied, ensuring that all theses associated with 
these academic units were captured. Accordingly, all 
MSc, PhD, and MD (medical specialty) theses published 
from 1969—the year of the first anatomy thesis in Tür-
kiye—through 2024 were included. Since 2025 was not 
yet complete, theses from this year were excluded from 
the analysis.

All thesis types (MSc, PhD, and MD) conducted 
within academic units responsible for human anatomy 
education and research—specifically the Anatomy or 
Morphology Departments of Faculties of Medicine or 
Dentistry—were included. The exclusion criteria were as 
follows: (i) theses conducted within Faculties of Veteri-
nary Medicine, as they do not pertain to human anatomy; 
and (ii) thesis topics labelled as “anatomy” but carried out 
in clinical departments (e.g., orthopedics), even when the 

research topic related to human anatomy, because the 
authors’ career pathways are not in anatomy.

The gender of thesis authors was not included in the 
National Thesis Center database; therefore gender infor-
mation was identified by the researchers. Gender deter-
mination was conducted through systematic online 
searches using name–surname information. Official uni-
versity websites, the Academic Data Management System 
(AVESİS), Google Scholar, DergiPark and other academic 
platforms were reviewed, and gender classification was 
performed observationally using academic profiles with 
photographs, CVs, and personal pronouns (e.g., she/her, 
he/him). Gender coding was conducted by S.N.Ç. and 
independently verified in a blinded manner by B.N.Ç.G. 
and İ.A.G. Although this approach allowed gender clas-
sification for the purposes of this study, it is based on 
externally observable characteristics and may misrep-
resent individuals whose gender identity does not align 
with binary categories or perceived gender presentation; 
therefore, it carries inherent limitations and cannot cap-
ture non-binary or gender-diverse identities.

Academic staff
The third dataset was obtained from the “Report on 
the Number of Academicians by Unit” [28] on the YÖK 
Information Management System. This report pres-
ents the numbers and gender distribution of academic 
staff (professor, associate professor, assistant profes-
sor, instructor, research assistant) working in anatomy 
departments of universities affiliated with YÖK. Because 
this dataset reflects only the status as of 27 March 2025, 
it does not include year-to-year changes related to 
appointments, promotions, or retirements. Additionally, 
requests submitted to YÖK to access earlier versions of 
this report were not answered.

Cross-dataset integration and derived pipeline indicators
Although the three datasets (graduate enrolment, the-
sis authorship, and academic staff) were obtained from 
separate sources and do not allow individual-level lon-
gitudinal tracking, we conducted a planned cross-data-
set integration to derive proxy indicators of progression 
across stages of the academic pipeline. First, we com-
pared gender proportions in annual MSc and PhD enrol-
ment with gender proportions among MSc and PhD 
thesis authors within a corresponding outcome window. 
In defining enrolment periods and outcome windows, 
national regulations of the YÖK were used as the refer-
ence. In Türkiye, MSc programs in anatomy typically 
span two years and PhD programs four years, with a 
maximum extension period defined as half of the stan-
dard program duration [29]. Based on these timelines, 
MSc students who entered programs between 2015 and 
2022 would be expected to appear among MSc thesis 



Page 4 of 13Çandır Gürses et al. BMC Medical Education          (2026) 26:500 

outcomes between 2015 and 2024, while PhD students 
who began between 2015 and 2020 would be expected 
to appear among PhD thesis outputs during the same 
period. It should be noted that enrolment figures repre-
sent total numbers of registered students per academic 
year and may therefore include the same individuals 
across multiple years.

Second, we constructed descriptive “progression” con-
trasts by comparing gender proportions among thesis 
authors in earlier periods with gender proportions among 
senior academic ranks in 2025 to contextualise potential 
delayed advancement. According to typical academic 
career timelines in Türkiye, researchers who complete a 
PhD or MD thesis generally progress through approxi-
mately five years each at the assistant professor, associ-
ate professor, and professor stages, reaching the professor 
level within roughly 15–20 years. Accordingly, individu-
als who authored theses between 2005 and 2009 would 
be expected to contribute substantially to the professor-
level academic workforce in the 2020s.

These integrated indicators were used to support 
interpretation of leaky and/or delayed pipeline dynam-
ics, while explicitly acknowledging that they repre-
sent numerical proxies rather than direct person-level 
transitions.

Statistical analysis
Normality of distributions was assessed using the Sha-
piro–Wilk test. Categorical variables were summarised 
using frequencies and percentages, and relationships 
between groups were analysed using the Pearson chi-
square test. When the chi-square test indicated sig-
nificance, post-hoc two-proportion z-tests were applied 
for subgroup analyses. Yearly changes and trends were 
evaluated through linear regression. Annual differences 
in MSc and PhD student numbers were compared using 
paired samples t-tests. Nonlinear relationships were ana-
lysed using Spearman correlation. All statistical analyses 
were performed using SPSS (IBM Corp. Released 2012. 
IBM SPSS Statistics for Windows, Version 21.0, Armonk, 
NY: IBM Corp.), and a p-value < 0.05 was considered sta-
tistically significant.

Results
Graduate students
Data from the 2015–2016 period—the first dataset on 
MSc and PhD students shared by YÖK– to the most 
recent period of 2024–2025 were evaluated, covering a 
10-year span. Within this scope, the numbers and pro-
portions of women and men at the MSc and PhD levels 
were calculated.

Student numbers changed significantly over the years; 
at the MSc level, the number of students decreased by an 
average of 17 students per year (p < 0.001; β = − 16.81), 

whereas at the PhD level, the number increased by an 
average of 8 students per year (p = 0.005; β = +8.18). 
Additionally, a temporary decrease in student num-
bers was observed in both levels during the 2019–2020 
period; after this period, the decreasing trend continued 
at the MSc level, while the increasing trend became more 
pronounced at the PhD level (Fig. 1).

Gender-based analyses showed that the number of 
women MSc students was significantly higher than that 
of men (women: 252 ± 22, men: 144 ± 45, p < 0.001) (Fig. 
1). At the PhD level, however, no significant difference 
was found between the numbers of women and men 
(women: 179 ± 34, men:195 ± 13, p = 0.247). Examina-
tion of annual trends revealed a decrease in the number 
of men enrolled in MSc programs (p < 0.001; β = − 13.88) 
and an increase in the number of women enrolled in PhD 
programs (p < 0.001; β = +10.74).

Comparison of educational levels revealed no differ-
ence in total student numbers between MSc and PhD 
programs (MSc: 396 ± 57, PhD: 374 ± 31, p = 0.394). How-
ever, the number of women at the MSc level was higher 
than at the PhD level (MSc: 252 ± 22, PhD: 179 ± 34, 
p < 0.001), whereas the number of men was higher at the 
PhD level compared with the MSc level (MSc: 144 ± 45, 
PhD: 195 ± 13, p = 0.002). Analysis of the distribution of 
gender ratios across years showed that the proportion 
of women at the MSc level consistently remained above 
50% throughout the entire period (Fig. 1). The propor-
tion of women at the MSc level increased from 58% in 
2015–2016 to 72% in 2023–2024, while the proportion of 
men decreased from 42% to 28% during the same period. 
At the PhD level, the proportion of women, which was 
initially around 40%, steadily increased and reached 55% 
in 2024–2025. During this period, the proportion of men 
declined from 60% in 2016 to 45% in 2025. Women PhD 
students first surpassed men in 2022–2023, and this 
trend continued in the following two years. Examina-
tion of gender-based changes over time showed that the 
proportion of women increased significantly at both MSc 
and PhD levels (MSc: p < 0.001; PhD: p < 0.001), while 
proportions of men decreased significantly in parallel 
(MSc: p < 0.001; PhD: p < 0.001).

Graduate thesis authorship
A total of 1,657 theses that met the inclusion criteria were 
analysed out of 1,668 theses listed in the National Thesis 
Center. Of the authors, 57.2% were women (n = 947) and 
42.8% were men (n = 710). Additionally, 50.8% of the the-
ses (n = 842) were MSc theses, 34.4% (n = 570) were PhD 
theses, and 14.8% (n = 245) were MD theses.

Analysis of 10-year periods (1969–1979, 1980–1989, 
1990–1999, 2000–2009, 2010–2019, 2020–2024) showed 
that the gender distribution of thesis authors varied sig-
nificantly across decades (p < 0.001) (Fig. 2). Authorship 
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by men was higher than women in the 1969–1979 and 
1980–1989 periods, although these differences were 
not statistically significant (p = 0.27 and p = 0.16, respec-
tively). In contrast, authorship by men was significantly 
higher during the 1990–1999 and 2000–2009 periods 
(p < 0.001). The 2010–2019 period was characterised by a 

higher proportion of women authors (p = 0.046), and this 
increase became even more pronounced in the 2020–
2024 period (p < 0.001).

Thesis types also showed significant changes across 
the 10-year periods (p < 0.001) (Fig. 3). PhD theses pre-
dominated in the earlier decades, MD theses increased 

Fig. 1  Gender distribution of graduate students in anatomy
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Fig. 2  Gender distribution of thesis authors
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markedly during the 2000–2009 period (p < 0.001), and 
MSc theses became substantially more common after 
2010 (p < 0.001).

Academic staff
A total of 589 academic staff members were identified; 
283 (48%) were men and 306 (52%) were women. Anal-
ysis by academic rank showed that men outnumbered 
women at the professor level, whereas women outnum-
bered men at all other ranks (Fig. 4). The proportion of 
women was 74% among research assistants, gradually 
decreased with higher ranks, and dropped to 31% at the 
professor level (Fig. 4).

A statistically significant association was found 
between academic rank and gender (p < 0.001). The 
number of men was higher at the professor level, while 
women were more numerous at the research assistant 
level. In addition, the proportion of women professors 
was significantly lower than that of women in the associ-
ate professor, assistant professor, instructor, and research 
assistant groups (p < 0.001).

Across institution types, total academic staff numbers 
were substantially higher in state universities compared 
with foundation universities (Fig. 4). The proportion of 
women was higher in foundation universities at the pro-
fessor, instructor, and research assistant levels, whereas 

men were more represented in the associate professor 
and assistant professor ranks in state universities. Over-
all, women were more highly represented in foundation 
universities than in state universities (p = 0.038). How-
ever, within the same academic ranks, no significant dif-
ferences were observed between state and foundation 
universities (p > 0.05).

Integrated cross-dataset pipeline indicators
When gender proportions in annual MSc and PhD enrol-
ment were projected to gender proportions among MSc 
and PhD thesis authorship within the defined outcome 
windows, women represented 61.1% of MSc enrolment 
but 67.4% of MSc thesis authors, and 43.0% of PhD enrol-
ment but 55.3% of PhD thesis authors. These findings 
indicate that women’s representation increased from 
enrolment to thesis completion in both MSc and PhD 
training.

To contextualise potential delayed advancement or 
attrition beyond graduate training, thesis authorship 
periods were compared with the academic rank distri-
bution observed in 2025. Women constituted approxi-
mately 45% of thesis authors during the 2005–2009 
period; however, they represented only 31% of professors 
in 2025. This cross-dataset discrepancy, together with 
the progressive decline in women’s representation from 

Fig. 3  Distribution of graduate thesis types across decades
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early-career ranks (research assistant and instructor) to 
the professor level, is compatible with numerical patterns 
consistent with leakage and/or delayed advancement in 
the transition to senior academic positions.

Discussion
The findings of this study reveal a striking dual pattern 
regarding women’s representation in the field of anat-
omy in Türkiye: although women’s visibility at the entry 
stages of academia has increased markedly, this rise does 
not translate proportionally into senior academic posi-
tions. The proportion of women among thesis authors 
increasing from 42.9% to 64.8% between 1969 and 2024, 
and the fact that women constitute approximately 70% 
of the MSc and 55% of the PhD student pool in the last 
decade, demonstrate a substantial strengthening of wom-
en’s presence at the point of entry into the field. However, 
as of March 2025, women represent only 31% of profes-
sors, indicating a sharp decline in representation as the 
academic hierarchy ascends. This pattern aligns with the 
structural inequality dynamics widely described as the 
“leaky pipeline,” yet the strong representation of women 
in earlier stages also suggests the possibility of delayed 
advancement along the promotion pathway [22, 24].

Graduate student distributions
Although comprehensive studies reporting gender dis-
tributions among graduate students in anatomy are lim-
ited, the existing literature indicates a marked rise in 
women’s representation in graduate programs in recent 

years. Large-scale analyses of MD–PhD programs in the 
United States have shown that the proportion of women 
increased from 38% to 46% between 2009 and 2018 [30], 
and more recent data demonstrate that this upward trend 
continued, with women comprising 51% of the 2023 
entering cohort [31].

The graduate student data analysed in the present 
study for the 2015–2025 period display a similar pat-
tern. In MSc programs, the proportion of women never 
dropped below 50%, remaining between 52% and 72% 
across all years, with a generally increasing trajectory. 
In PhD programs, the initial proportion of women was 
approximately 40% in 2015–2016, followed by a steady 
rise in the subsequent years; the proportion surpassed 
the 50% threshold for the first time in 2022–2023 and 
reached 54.7% in 2024–2025. Considering these two lev-
els together, women constitute roughly 60–70% of MSc 
students but only 45–55% of PhD students, suggesting 
that the transition from MSc to PhD is less common for 
women than for men. Notably, the lower proportional 
representation of women at the PhD level compared with 
MSc —observed both in graduate student distributions 
(Fig. 1) and in PhD thesis authorship (Fig. 2)— likely 
reflects barriers at the MSc–PhD transition, rather than 
lower academic performance, as women who enter PhD 
programs demonstrate high thesis completion success.

Pipeline indicators suggest that women had a higher 
likelihood than men of completing MSc programs and 
reaching the thesis stage. Similarly, despite lower initial 
representation at enrolment, women who entered PhD 

Fig. 4  Gender distribution of academic staff based on 2025 data
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programs demonstrated higher completion success than 
men. Evaluated collectively, these transitions indicate 
that although women’s overall representation declines at 
later stages of graduate education, women who remain in 
the programs are proportionally more likely than men to 
progress to thesis completion.

Importantly, this pattern indicates that women’s 
underrepresentation at senior academic ranks cannot 
be attributed to lower academic performance or persis-
tence during graduate training. Instead, the disconnect 
between higher completion success and later career out-
comes suggests that barriers to women’s professional 
advancement in anatomy emerge primarily after formal 
training, during postdoctoral, early faculty, and promo-
tion stages.

Graduate thesis authorship
The 56-year dataset (1969–2024) on thesis authorship 
in anatomy in Türkiye reveals a clear shift in women’s 
representation. Although gender distribution was rela-
tively balanced in the early decades, men were signifi-
cantly dominant as authors between 1990 and 2009 (Fig. 
2). From the 2010s onward, however, the proportion of 
women authors approached parity with that of men, 
with women becoming slightly more represented after 
2020. This pattern may be interpreted in the context of 
two major expansion waves in Türkiye’s higher educa-
tion system [32]. The first occurred in 1992, during which 
24 new universities were established. Considering that 
the total number of universities prior to this expansion 
was 29, this represented a near doubling of institutional 
capacity and inevitably generated substantial demand for 
academic staff. The second expansion wave occurred in 
2006, with the establishment of 16 additional universi-
ties, followed by the founding of 37 foundation univer-
sities within the subsequent five years. These expansion 
phases may not have affected women and men symmetri-
cally. In the early 1990s, access to and progression within 
doctoral training may have remained more readily avail-
able to men, potentially contributing to the male-domi-
nated pattern of PhD thesis authorship observed during 
this period (Fig. 2). In contrast, the second expansion 
wave may have coincided with relatively more equalized 
opportunities for women’s participation in doctoral train-
ing, consistent with the increasing proportion of women 
among PhD thesis authors after 2010. This interpretation 
may also be relevant to understanding institutional differ-
ences between state and foundation universities (Fig. 4). 
The vast majority of universities established during the 
first expansion wave were state institutions, whereas the 
second wave was characterized by a substantial growth of 
foundation universities. Given the gender distribution of 
doctoral thesis authors across these periods, these struc-
turally distinct expansion phases may have contributed 

to the observed gender imbalance between state and 
foundation universities, without implying direct causal-
ity. Accordingly, the higher representation of women in 
foundation universities may reflect the timing and struc-
tural characteristics of the second expansion wave, which 
coincided with relatively more gender-balanced par-
ticipation in doctoral training. Finally, the expansion of 
Türkiye’s higher education system in the 1990s may also 
have influenced MD thesis production. In the subsequent 
period, a marked increase in MD theses is observed, par-
ticularly during 2000–2009 (Fig. 3). This trend may be 
associated with the expansion of academic capacity in 
medical faculties and the strengthening of specialization-
oriented academic career pathways.

Beyond reflecting scientific authorship practices, the-
sis authorship data offer insight into the potential future 
structure of the academic workforce. In the present study, 
gender proportions among thesis authors in the 2005–
2009 period were not reflected in the professor-level dis-
tribution observed in 2025, despite timelines that would 
predict substantial representation of this cohort at senior 
ranks. This mismatch, together with the continued pre-
dominance of men in professor positions, suggests that 
women may exit the academic pathway at specific transi-
tion points or experience delays in promotion processes 
within the academic anatomy pipeline in Türkiye.

Importantly, the structural characteristics of profes-
sorship in Türkiye should also be considered when inter-
preting this mismatch. Under the Higher Education Law, 
professorship is defined as the highest academic rank and 
is not time-limited [12]. Academic staff in public univer-
sities are subject to the general civil service retirement 
framework, in which the statutory retirement age is typi-
cally 65 [33], with extension to 67 for academic staff [12]. 
Accordingly, once promoted, professors may remain in 
this rank for extended periods compared to earlier career 
stages, potentially producing a cumulative effect at the 
senior level. In addition, retirement does not necessarily 
imply complete withdrawal from academic life; contin-
ued engagement in higher education after formal retire-
ment has been documented in Türkiye [34]. Together 
with documented structural complexities in academic 
promotion processes [35], these factors suggest that gen-
der proportions at the professor level may adjust more 
gradually than at entry or mid-career ranks. Therefore, 
the observed imbalance may reflect not only possible 
attrition or delayed advancement within the academic 
pipeline, but also the demographic inertia associated 
with extended tenure and relatively limited turnover at 
the senior rank.

Academic staff
The representation of women in academic anatomy in 
Türkiye decreases progressively from early-career to 
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senior ranks. Women constitute 74.4% of research assis-
tants and 69.6% of instructors; however, their propor-
tion declines to 52.7% at the assistant professor level and 
51.4% at the associate professor level. At the professor 
level, women represent only 31%. These findings demon-
strate that although women are strongly represented at 
the entry points of the academic pyramid, their presence 
decreases sharply as seniority increases.

This vertical stratification aligns closely with interna-
tional data from medical faculties. According to the Asso-
ciation of American Medical Colleges’ report The State of 
Women in Academic Medicine 2023–2024, women com-
prise 45% of full-time medical school faculty, yet only 
29% of full professors, 25% of department chairs, and 
27% of medical school deans are women [36]. Longitudi-
nal trends from the same dataset indicate that although 
women’s overall representation in academic medicine has 
increased, senior ranks remain predominantly occupied 
by men [37]. A large-scale analysis of basic science fac-
ulty in U.S. medical schools reported that between 1998 
and 2018, women represented only 24.5–35.3% of basic 
science faculty, with white male professors consistently 
comprising the largest group [38]. A systematic review 
and meta-analysis of academic physicians demonstrated 
that men were 2.77 times more likely than women to be 
full professors [16]. At the European level, the She Figs. 
2021 and European Trade Union Committee for Educa-
tion reports show that although women represent nearly 
half of doctoral graduates, they hold only around 26% 
of the highest academic positions [15, 39]. Data from 
Malta similarly indicate that while women constitute the 
majority of students in health-related programs, senior 
academic roles in the same institutions remain predomi-
nantly occupied by men [40]. In the United Kingdom, 
women account for 26.3% of clinical academic staff; their 
representation increases at the lecturer level but falls 
to just 15.6% among professors [41]. Collectively, these 
findings across different countries and institutional set-
tings consistently demonstrate that despite the numerical 
growth of women in medical education, gender dispari-
ties persist at the highest academic ranks.

This international pattern, when considered along-
side the graduate student, thesis authorship, and aca-
demic staff data presented in this study, indicates a clear 
“leaky” dynamic within the anatomy academic pipeline in 
Türkiye. Women’s strong majority at the MSc and PhD 
levels, and in early-career positions such as research 
assistant and instructor, reflects a broad entry pool of 
women; however, the narrowing of this representation at 
the assistant and associate professor stages and its sharp 
drop to 31% at the professor level suggest substantial 
losses during the transition to senior ranks. Thus, despite 
a predominantly female entry into the field, women’s 
representation progressively declines as the academic 

hierarchy advances, indicating that the pipeline “leaks” 
considerably before reaching the professor level. The 
sustained high representation of women at earlier stages 
also points to the possibility of delayed advancement in 
anatomy in Türkiye. Taken together, these findings sug-
gest that, in the Turkish anatomy context, both leakage 
and delayed advancement dynamics may be operating 
simultaneously, with women experiencing disadvantages 
in progressing to senior academic ranks despite their 
strong initial representation.

Structural mechanisms underlying the leaky and delayed 
pipeline dynamics
The numerical patterns identified across graduate enrol-
ment, thesis authorship, and academic rank distributions 
indicate that gender disparities in anatomy in Türkiye are 
not random fluctuations but reflect systematic processes 
operating across career stages. The trends observed in 
the Results can be interpreted through a set of well-doc-
umented structural and cultural mechanisms that shape 
academic careers in medicine and the basic sciences. 
The following factors provide a conceptual framework 
for understanding why women’s strong representation at 
entry and training stages does not translate proportion-
ally into senior academic positions.

In academic medicine and the basic sciences, women’s 
underrepresentation in senior positions has been attrib-
uted in the literature to multidimensional structural and 
cultural mechanisms. Key barriers include; (i) work-fam-
ily balance and caregiving-related career disadvantages 
are shaped by persistent societal norms and institutional 
structures that disproportionately assign caregiving and 
domestic responsibilities to women. These gendered 
expectations contribute to unequal career interrup-
tions, reduced research time, and slower promotion 
trajectories for women in academia, particularly dur-
ing early- and mid-career stages, beyond what can be 
explained by individual preferences alone [23, 42, 43]. 
Additionally, (ii) limited access to mentorship and role 
models restricts women’s opportunities for high-quality 
academic guidance and creates structural disadvantages 
in accessing academic opportunities [44]. Another major 
factor is (iii) implicit gender bias within promotion pro-
cesses; unnoticed biases in committees can adversely 
influence promotion evaluations and reinforce feelings 
of not belonging [45]. Furthermore, (iv) gender dispari-
ties in access to research funding constitute a critical 
mechanism that undermines women’s publication pro-
ductivity and promotion trajectories [46, 47]. Finally, (v) 
psychosocial pressures stemming from gender norms 
and academic culture intensify feelings of not belonging 
and increase the likelihood of withdrawal from academic 
careers among women [48]. Collectively, these mecha-
nisms may contribute either to women exiting the system 
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(leak) or to slower progression through academic ranks 
(delay).

These barriers cannot be addressed solely through indi-
vidual strategies but require long-term, institution-level 
interventions. The literature highlights that (i) policies 
supporting work–family balance—such as flexible work-
ing models, parental leave, extended tenure/promo-
tion clocks, and childcare support—increase retention 
of women in academia [48]. Establishing (ii) structured 
mentorship–sponsorship networks and leadership devel-
opment programs for women can strengthen promo-
tion outcomes and funding success [44, 46]. To address 
implicit bias in promotion processes, (iii) evidence-based 
bias–habit–breaking training, transparent promotion 
criteria, and gender- and discipline-diverse evaluation 
committees have been shown to improve departmen-
tal climate and promotion equity [45]. Reducing gender 
disparities in research funding may be supported by (iv) 
enhancing reviewer training, restructuring evaluation 
criteria, and partially anonymizing applicant identities 
during the review stage [45, 47]. Finally, (v) cultivating an 
inclusive institutional culture, strengthening mechanisms 
for reporting harassment and discrimination, and adopt-
ing gender-responsive institutional policies have been 
proposed to reduce psychosocial pressures and improve 
belonging [48].

Although these international barriers and proposed 
solutions are largely applicable within the Turkish con-
text, current national evidence suggests that such mecha-
nisms remain fragmented and institution-specific, with 
limited structural transformation in critical areas such 
as promotion processes, research funding, and access to 
leadership roles.

Limitations
Although the graduate student, thesis authorship, and 
academic staff datasets were interpreted sequentially, 
it was not possible to conduct a longitudinal analysis 
following the same individuals over time. As a result, 
individual-level professional progression from research 
assistant to senior academic ranks could not be directly 
observed. Instead, progression was assessed indirectly 
using cross-sectional academic rank distributions and 
cross-dataset comparisons, an approach commonly 
employed in pipeline research to identify patterns of 
attrition and delayed advancement.

The data were obtained from publicly accessible 
sources provided by the YÖK and therefore lacked addi-
tional individual-level information, such as age. More-
over, earlier versions of the academic staff reports were 
not available on the current web platform, and requests 
submitted to the YÖK to access historical data went 
unanswered. Institutional policies, appointment and pro-
motion procedures, and inter-university differences that 

might influence gender distributions across academic 
ranks could not be incorporated into the analysis.

Because the study focused exclusively on the field of 
anatomy, large-scale comparisons with other health sci-
ence disciplines were not feasible. In addition, due to the 
limited availability of anatomy-specific data internation-
ally, some aspects of the discussion were informed by the 
wider medical and basic science literature. Finally, the 
authors acknowledge the limitations of determining the-
sis authors’ gender based on publicly available online pro-
files and recognize that the binary gender classification 
used in the YÖK’s datasets may not fully reflect individu-
als’ self-identified gender, thereby constraining analy-
ses of gender diversity. The exclusion of non-binary and 
gender-diverse identities may also limit interpretations 
of gendered academic trajectories and obscure additional 
forms of marginalisation within academic progression, 
underscoring the need for more inclusive data collection 
practices in higher education systems. These limitations 
should be considered when interpreting the findings.

Conclusion
This study highlights a clear inflection point in wom-
en’s representation along the academic career pathway 
in anatomy in Türkiye. The strong majority of women 
observed in recent years among graduate students and 
thesis authors indicates a pronounced presence of women 
at the entry stages of the field. However, this pattern does 
not extend to the upper levels of the academic hierarchy. 
While gender distributions become more balanced at 
the assistant and associate professor ranks, the professor 
level remains predominantly male. This discrepancy sug-
gests the presence of structural barriers that lead women 
to exit the academic pathway or to progress more slowly, 
despite their numerical strength at earlier stages.

The sequential evaluation of graduate student data, 
thesis outputs, and academic staff distributions demon-
strates that both leaky and delayed pipeline mechanisms 
operate within the field of anatomy. These dual dynamics 
reflect the cumulative influence of institutional, cultural, 
and structural factors rather than individual choices. The 
findings underscore that gender inequality patterns long 
documented in academic medicine and the basic sciences 
are also evident in anatomy in Türkiye, emphasizing the 
need to address barriers that hinder women’s advance-
ment to senior academic positions.

Although this study is situated within the Turkish 
higher education system, the gendered patterns observed 
across the academic anatomy pipeline closely mirror 
those reported internationally in academic medicine 
and the basic sciences. By providing nationally compre-
hensive, discipline-specific evidence, this study contrib-
utes to the broader understanding of leaky and delayed 
pipeline dynamics and offers insights that may inform 
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institutional equity policies, mentorship structures, and 
promotion practices across diverse academic settings.
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