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Abstract

Background: Sex-based classification is a fundamental feature of elite sport and is intended to en-
sure fair and meaningful competition in the female category. However, eligibility rules based on
natural biological characteristics raise important legal, medical and human-rights concerns. This
narrative review examines the Caster Semenya case as an example of the tension between fairness
in sport and the protection of dignity, privacy, bodily integrity and non-discrimination. Methods:
The article is based on a narrative and legal-dogmatic analysis of scientific literature, legal scholar-
ship, international sports regulations and selected case law. Particular attention was paid to World
Athletics eligibility regulations, decisions of the Court of Arbitration for Sport and the Swiss Federal
Supreme Court, as well as proceedings before the European Court of Human Rights in Semenya v.
Switzerland. Results: The analysis indicates that sex-based eligibility rules are not only technical
criteria of sporting competition, but also legal and institutional mechanisms that determine access
to competition and may affect athletes’ fundamental rights. Testosterone-based regulations are par-
ticularly controversial when eligibility in the female category depends on lowering naturally occur-
ring hormone levels through pharmacological intervention without therapeutic necessity. The Se-
menya case also shows that the regulatory autonomy of sports organisations is not unlimited and
that rules affecting bodily integrity, private life and professional careers require proportionate,
transparent and effective external review. Conclusions: The Semenya case highlights the need to
balance the protection of women’s sport with respect for biological diversity and fundamental
rights. Future eligibility frameworks should be scientifically justified, proportionate, transparent
and subject to effective judicial scrutiny.

Keywords: sex-based classification; Caster Semenya; differences of sex development; sports law;
human rights

Introduction

Sex-based classification is one of the fundamental principles on which modern com-
petitive sport is organized. The division into male and female categories has traditionally
been justified by the need to protect fairness, equal opportunity and meaningful compe-
tition, particularly in women’s sport. Without such a division, physiological differences
between male and female athletes could significantly limit the ability of women to com-
pete on equal terms (1). For this reason, sex classification has long been treated as a nec-
essary regulatory mechanism within professional sport.
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At the same time, the boundary between male and female categories is not merely a
simple reflection of biological reality. It is also a legal, medical, social and institutional
construct (2-4). In sport, the body becomes the basis for inclusion, exclusion and regula-
tory control. Physical characteristics such as strength, speed, body composition, hormonal
profile and reproductive anatomy may be interpreted not only as biological facts, but also
as criteria determining access to competition (1,2). This makes sex classification a particu-
larly sensitive area, situated at the intersection of sports law, medical law, human rights
and bioethics.

The history of sex verification in women’s sport shows that attempts to define a clear
and objective boundary between male and female athletes have repeatedly generated le-
gal and ethical controversies. Earlier methods of verification included visual examina-
tions, anatomical assessment, chromosomal testing and, later, hormone-based criteria
(2,5-7). These practices were often presented as instruments protecting fair play, but they
also exposed female athletes to invasive scrutiny, public suspicion and institutional con-
trol over their bodies. As a result, sex verification has been criticized not only as a regula-
tory tool, but also as a mechanism capable of reinforcing stereotypical expectations of fem-
ininity and excluding athletes whose bodies do not conform to binary norms (2,6).

The case of Caster Semenya became one of the most visible and legally significant
examples of this problem. The South African middle-distance runner, because of her nat-
ural biological characteristics and elevated testosterone levels associated with differences
of sex development, became the subject of international dispute concerning eligibility in
the female category (8,9). Her case revealed a profound conflict between two values that
are both considered essential in sport: the protection of fair competition among women
and the protection of the individual athlete’s dignity, privacy, bodily integrity and right
to non-discrimination (9).

The controversy surrounding testosterone-based eligibility regulations raises partic-
ularly important questions from the perspective of medical law. Requiring an athlete to
reduce naturally occurring testosterone levels in order to compete may involve pharma-
cological intervention without therapeutic necessity (10). Such a requirement shifts the
function of medical treatment from the protection of health to compliance with sporting
regulations. This creates serious doubts concerning bodily autonomy, informed consent,
proportionality and the permissible limits of institutional interference with the athlete’s
body.

The legal proceedings involving Caster Semenya, including the decisions of the
Court of Arbitration for Sport, the Swiss Federal Supreme Court and the European Court
of Human Rights, demonstrate that sports regulations cannot be analysed exclusively
within the internal logic of sporting autonomy (9,11-13). Although international sports
federations enjoy a degree of regulatory independence, their rules may have far-reaching
consequences for fundamental rights. Eligibility criteria determine not only participation
in a given event, but also professional opportunities, public recognition and the ability to
pursue an athletic career.

Therefore, the Semenya case should be understood as more than an individual dis-
pute concerning one athlete. It represents a broader legal and medical-law problem con-
cerning the boundaries of sex classification in sport. It forces a reconsideration of how
fairness, biological diversity, human dignity and non-discrimination should be balanced
in contemporary sport. The central question is not whether women’s sport should be pro-
tected, but how such protection can be achieved without unjustified interference with the
body, identity and fundamental rights of individual athletes.

Material and Methods

This article is a narrative review based on an interdisciplinary analysis of the legal,
medical-law and human rights aspects of sex-based categorization in sport. The study
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uses the Caster Semenya case as a central case study illustrating the conflict between eli-
gibility regulations in women’s athletics and the protection of fundamental rights of ath-
letes with differences of sex development (9,12,13).

The research material included selected scientific literature concerning sex verifica-
tion in sport, gender classification, bodily integrity, discrimination and the social con-
struction of sex categories in competitive sport (1-7,10). The analysis also covered relevant
international sports regulations, legal acts and case law, in particular the World Athletics
eligibility regulations for the female classification, the decisions of the Court of Arbitration
for Sport and the Swiss Federal Supreme Court, as well as the judgments of the European
Court of Human Rights in Semenya v. Switzerland (8,9,11-13).

The sources were selected purposively, with particular attention to publications and
legal materials directly addressing the historical development of sex verification, testos-
terone-based eligibility rules, differences of sex development, the autonomy of sports or-
ganizations and the protection of human rights in sport. The review focused on materials
relevant to the relationship between fair competition, bodily autonomy, non-discrimina-
tion, privacy and the limits of institutional interference with the athlete’s body.

The analysis was conducted using a narrative and legal-dogmatic method. The col-
lected sources were interpreted in the context of sports law, medical law, human rights
law and bioethics. Particular emphasis was placed on the principles of proportionality,
non-discrimination, respect for private life, human dignity, bodily integrity and effective
judicial protection.

This article does not present original empirical research, statistical analysis or medi-
cal intervention involving human participants. Therefore, approval by a bioethics com-
mittee and informed consent were not required.

Type of review

This article is designed as a narrative review. It does not follow the methodology of
a systematic review or meta-analysis. Instead, it provides a critical and interdisciplinary
discussion of selected legal, medical-law, ethical and human rights issues arising from the
Caster Semenya case. The review combines analysis of scientific literature, sports regula-
tions and relevant case law in order to examine the broader problem of sex-based catego-
rization in sport.

Literature search strategy

A purposive literature search was conducted to identify sources relevant to sex-based
categorization in sport, sex verification, differences of sex development, testosterone-
based eligibility rules, bodily integrity, non-discrimination and the human rights implica-
tions of sports regulations. The search was not designed as a systematic review and did
not follow PRISMA methodology. Instead, it aimed to collect key academic, legal and reg-
ulatory materials necessary for a narrative and legal-dogmatic analysis of the Caster Se-
menya case.

The literature search included scientific publications, monographs, legal scholarship,
international sports regulations and selected judicial decisions. Particular attention was
paid to works discussing the historical development of sex verification in women'’s sport,
the social and legal construction of sex categories, the role of testosterone in eligibility
regulations, and the protection of athletes’” dignity, privacy and bodily autonomy (2,5-
8,10,12,13).

The following keywords and combinations of keywords were used: “Caster Se-
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menya”, “sex verification in sport”, “gender verification”, “sex-based classification”, “fe-

”oou

male classification in sport”, “differences of sex development”, “DSD regulations”, “tes-
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tosterone regulations”, “hyperandrogenism”, “sports law”, “medical law”, “human rights
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in sport”, “bodily integrity”, “non-discrimination”, “Court of Arbitration for Sport” and
“Semenya v. Switzerland”.

In addition to academic literature, the analysis included relevant legal and institu-
tional sources, including World Athletics eligibility regulations, decisions of the Court of
Arbitration for Sport, the Swiss Federal Supreme Court judgment concerning Caster Se-
menya, and judgments of the European Court of Human Rights (8,9,11-13). Reference lists
of selected publications were also reviewed in order to identify additional relevant
sources. Sources were included when they directly addressed the legal, medical-law, eth-
ical or human rights dimensions of sex classification in sport. Materials of purely journal-
istic character were used only as supplementary contextual sources and were not treated
as the primary basis of legal analysis.

Source selection criteria

Sources were selected on the basis of their relevance to the legal, medical-law, ethical
and human rights dimensions of sex-based categorization in sport. The inclusion criteria
covered publications and legal materials that addressed at least one of the following is-
sues: sex verification in women'’s sport, gender and sex classification, differences of sex
development, testosterone-based eligibility rules, bodily integrity, non-discrimination,
privacy, human dignity, sports autonomy, and judicial review of sports regulations.

Particular priority was given to sources directly concerning the Caster Semenya case,
including decisions of the Court of Arbitration for Sport, the Swiss Federal Supreme Court
and the European Court of Human Rights (9,11-13). Regulatory documents issued by in-
ternational sports organizations, especially World Athletics eligibility regulations for the
female classification, were also included due to their direct relevance to the analysed legal
problem (8).

Scientific literature was selected when it provided theoretical, historical or legal con-
text for the analysis of sex classification in sport. This included monographs, peer-re-
viewed articles and legal commentaries concerning sex testing, gender verification, dis-
crimination and the regulation of athletes” bodies (1-7,10). Sources of journalistic or pub-
licistic character were treated only as supplementary material, useful for illustrating the
public and social context of the Semenya case, but not as the primary basis for legal con-
clusions.

Sources were excluded if they were only indirectly related to sex categorization in
sport, lacked relevance to the Semenya case, or did not contribute to the analysis of sports
law, medical law, human rights or bioethical aspects of the problem. Because this article
is a narrative review, no formal quality assessment tool or systematic risk-of-bias proce-
dure was applied. The final selection of sources was based on their substantive relevance,
legal significance and usefulness for interdisciplinary interpretation of the issue.

Analytical approach

The analysis was conducted using a narrative and legal-dogmatic approach. The se-
lected sources were examined in order to identify the main legal, medical-law, ethical and
human rights problems arising from sex-based categorization in sport. The Caster Se-
menya case was treated as a central case study through which broader tensions between
fair competition, bodily autonomy and non-discrimination could be analysed.

The legal analysis focused on the interpretation of sports regulations and judicial de-
cisions concerning testosterone-based eligibility rules. Particular attention was paid to the
reasoning of the Court of Arbitration for Sport, the Swiss Federal Supreme Court and the
European Court of Human Rights (8,9,11-13). These decisions were analysed in the con-
text of proportionality, effective judicial protection, respect for private life, human dignity
and the prohibition of discrimination.
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The medical-law perspective was used to assess the implications of requiring athletes
to reduce naturally occurring testosterone levels in order to participate in the female cat-
egory. This aspect of the analysis focused on bodily integrity, informed consent, medical
necessity and the permissible limits of pharmacological intervention imposed for regula-
tory rather than therapeutic purposes (10).

The human rights perspective was applied to evaluate whether eligibility rules in
sport can be justified when they interfere with an athlete’s natural biological characteris-
tics and private life (12,13). The analysis therefore sought to balance the legitimate aim of
protecting fairness in women’s sport with the need to safeguard the fundamental rights
of individual athletes.

As this article is a narrative review, the analysis does not aim to provide statistical
synthesis or systematic comparison of all available sources. Instead, it offers a critical in-
terdisciplinary interpretation of selected materials that are central to understanding the
legal and medical-law significance of the Semenya case.

Results

The analysis revealed that sex-based categorization in sport functions not only as an
organizational rule, but also as a normative mechanism determining access to competi-
tion, recognition of athletic performance and the possibility of pursuing a professional
sports career (1,14). Although the division into male and female categories is traditionally
justified by the need to protect fairness in women'’s sport, the Caster Semenya case demon-
strates that this binary model becomes legally and ethically problematic when applied to
athletes whose biological characteristics do not fit clearly within conventional definitions
of sex (9,12,14).

The review showed that the history of sex verification in women’s sport has been
marked by a gradual shift from anatomical and visual examinations to chromosomal test-
ing and, later, testosterone-based eligibility rules (2,5-8). Each of these methods was in-
tended to protect the integrity of female competition, but none provided a fully neutral or
uncontroversial criterion for distinguishing between male and female athletes. Instead,
sex verification procedures often exposed female athletes to invasive scrutiny and rein-
forced institutional control over bodies perceived as not conforming to expected stand-
ards of femininity (2,6).

A central finding of the analysis is that testosterone-based regulations create a direct
conflict between the principle of fair competition and the protection of fundamental
rights. In the Semenya case, the requirement to reduce naturally elevated testosterone lev-
els in order to participate in the female category raised serious concerns regarding bodily
integrity, private life, human dignity and non-discrimination. The obligation to undergo
pharmacological intervention in the absence of medical necessity may be understood as a
particularly far-reaching form of interference with the athlete’s body and autonomy (8-
10,12,14).

The analysed case law also demonstrated the limits of sports regulatory autonomy
(9,11-13). The proceedings before the Court of Arbitration for Sport and the Swiss Federal
Supreme Court confirmed the importance attached to preserving equality of opportunity
in female athletics (9,11). However, the subsequent assessment by the European Court of
Human Rights emphasized that sports regulations cannot be separated from human
rights standards, especially when they affect private life, bodily integrity and protection
against discrimination (12).

The review further identified the importance of effective judicial protection. Since the
Court of Arbitration for Sport operates within the Swiss legal order and its awards are
subject to limited review by the Swiss Federal Supreme Court (11,13), the standards of the
European Convention on Human Rights remain relevant to the assessment of such pro-
ceedings (12,13). The Semenya case therefore illustrates that sports arbitration, although
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autonomous in many respects, cannot be entirely excluded from external human rights
scrutiny (12,13).

Finally, the analysis indicates that the problem of sex classification in sport remains
unresolved. The possible regulatory models include maintaining a strict binary division,
allowing broader participation in the female category despite naturally elevated testos-
terone levels, or considering alternative classification models (14). Each of these ap-
proaches involves significant legal, ethical and practical consequences. The Semenya case
therefore remains a key reference point for further debate on the relationship between
fairness, biological diversity, bodily autonomy and human rights in contemporary sport
(14).

Regulatory framework of sex classification in elite sport

Sex classification in elite sport is based on the traditional division of competition into
male and female categories. This model is justified primarily by the need to protect fair-
ness and equal opportunity in women’s sport. The underlying assumption is that physio-
logical differences between male and female athletes may significantly affect sports per-
formance, particularly in disciplines where strength, speed, endurance and muscle mass
are decisive. Therefore, separate female and male categories are treated as an essential
mechanism for preserving meaningful competition (1).

However, the regulatory framework of sex classification has evolved considerably
over time. Early forms of sex verification in women’s sport included anatomical and visual
examinations, followed by chromosomal testing and, later, hormone-based criteria (2,5-
8). These procedures were introduced in order to protect the integrity of female competi-
tion, but they also revealed the difficulty of establishing a single, objective and legally
neutral criterion for determining eligibility in the female category. The history of sex ver-
ification therefore shows that sex classification in sport is not only a biological question,
but also a regulatory and institutional construct (1-4).

In contemporary athletics, the most controversial regulatory model has been based
on testosterone levels and differences of sex development. The World Athletics eligibility
regulations introduced specific requirements for athletes with certain biological charac-
teristics who wished to compete in selected female events. In particular, the 2018 regula-
tions applied to events from 400 metres to one mile, including 400 metres hurdles, 800
metres and 1500 metres. These rules were intended to reduce the perceived performance
advantage associated with naturally elevated testosterone levels and to preserve equality
of opportunity in the female category (8).

The Caster Semenya case illustrates the consequences of this regulatory approach.
Under the challenged rules, an athlete with naturally elevated testosterone could partici-
pate in the female category only after reducing testosterone levels to the required thresh-
old (8,9). This created a situation in which eligibility for competition depended not merely
on legal sex or gender identity, but on compliance with medically defined hormonal cri-
teria. As a result, the regulatory framework directly affected the athlete’s bodily integrity,
private life and ability to rely on natural biological characteristics in competition (9,10,12).

From a legal perspective, such regulations raise questions about proportionality,
non-discrimination and effective judicial protection. International sports federations have
a legitimate interest in regulating eligibility and protecting fairness in women'’s sport.
Nevertheless, their autonomy is not unlimited. When eligibility rules require pharmaco-
logical intervention without medical necessity, they must be assessed in light of broader
human rights standards, including respect for dignity, privacy, bodily autonomy and the
prohibition of discrimination (10,12,13).

Therefore, the regulatory framework of sex classification in elite sport should be un-
derstood as a field of tension between sports autonomy and fundamental rights. The Se-
menya case demonstrates that rules designed to protect the female category may
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simultaneously produce exclusionary effects for athletes whose bodies do not conform to
binary assumptions about sex (12,14). This makes sex classification one of the most diffi-
cult contemporary problems at the intersection of sports law, medical law and human
rights.

Testosterone, DSD and eligibility conditions for the female category

Testosterone has become a central criterion in contemporary debates on eligibility for
the female category in elite sport. Although testosterone naturally occurs in both male and
female bodies, it is also associated with physiological characteristics that may influence
sports performance, including muscle mass, strength and haemoglobin levels (15). For this
reason, elevated endogenous testosterone levels in athletes with differences of sex devel-
opment have been treated by sports governing bodies as potentially relevant to the pro-
tection of fair competition in women'’s events (8,15).

The Caster Semenya case illustrates the legal and medical-law complexity of this ap-
proach. The athlete’s naturally elevated testosterone levels and biological characteristics
became the basis for questioning her eligibility to compete in selected female events. Un-
der the 2018 World Athletics regulations, eligibility rules applied to women competing in
events from 400 metres to one mile, including the 400 metres hurdles, 800 metres and 1500
metres. These rules introduced hormonal thresholds intended to reduce the perceived
competitive advantage associated with certain DSD conditions (8,9).

As a result, participation in the female category was no longer determined solely by
legal sex, gender identity or external female characteristics, but also by compliance with
medically defined hormonal criteria. Athletes falling within the scope of the regulations
could be required to reduce their naturally occurring testosterone levels in order to remain
eligible for competition. In practice, this meant that an athlete could be placed before a
difficult choice: undergo pharmacological intervention without therapeutic necessity or
be excluded from events in which she had built her professional career (8-10).

This requirement raises serious concerns from the perspective of medical law and
human rights. Pharmacological reduction of testosterone, when imposed for regulatory
rather than therapeutic reasons, affects bodily integrity, autonomy and private life. It also
creates doubts concerning the nature of consent, since the athlete’s decision is made under
the pressure of exclusion from professional competition. In such circumstances, medical
intervention may cease to serve the protection of health and instead become an instrument
of institutional compliance (10,12).

The Semenya case therefore demonstrates that testosterone-based eligibility condi-
tions cannot be treated as merely technical sporting rules. They directly affect fundamen-
tal rights, including dignity, privacy, bodily integrity and non-discrimination (10,12).
While protecting fairness in women’s sport remains a legitimate aim, eligibility criteria
based on DSD and testosterone levels must be proportionate, transparent, scientifically
justified and subject to effective judicial review (9,12,13).

Caster Semenya case as a legal and normative problem

The Caster Semenya case should be understood not only as an individual dispute
concerning the eligibility of one athlete, but also as a broader legal and normative problem
concerning the limits of sex-based classification in sport. At its core, the case reveals a
conflict between two values that are both presented as fundamental to elite sport: the pro-
tection of fairness in the female category and the protection of the individual athlete’s
dignity, privacy, bodily integrity and right to non-discrimination (9,12,14).

From a regulatory perspective, the case demonstrates that sex classification in sport
is not a neutral or purely biological mechanism. It operates as a normative framework that
determines who may compete, under what conditions, and on the basis of which bodily
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characteristics (1,14). In this sense, eligibility rules do not merely describe biological dif-
ferences, but transform them into legal consequences. A naturally occurring biological
trait may therefore become the basis for exclusion from competition or for imposing med-
ical conditions on participation (14).

The legal difficulty of the Semenya case lies in the fact that the athlete was recognized
as a woman, yet her natural biological characteristics were treated as incompatible with
eligibility for selected female events unless she reduced her testosterone levels (8,9,14).
This created a situation in which participation in the female category depended on phar-
macological modification of the athlete’s body. Such a requirement raises serious doubts
from the perspective of medical law, because the intervention was not aimed at treating
disease or protecting health, but at satisfying regulatory criteria imposed by a sports or-
ganization (9,10,14).

The case also exposes the limits of sports autonomy. International sports federations
have the authority to create eligibility rules and to protect the integrity of competition.
However, this autonomy cannot be unlimited when such rules interfere with fundamental
rights. Regulations that affect bodily integrity, private life and professional access to sport
must be assessed in light of proportionality, transparency, scientific justification and ef-
fective judicial protection (9,12,13).

The proceedings before the Court of Arbitration for Sport, the Swiss Federal Supreme
Court and the European Court of Human Rights show that sports disputes may have con-
sequences extending far beyond the internal order of sport (9,11-13). In particular, the in-
volvement of the European Court of Human Rights confirms that rules adopted by sports
organizations can be subject to human rights scrutiny when they affect rights protected
under the European Convention on Human Rights. This is especially important where the
athlete’s access to justice is limited by the structure of sports arbitration (12,13).

The Semenya case therefore illustrates that the boundaries of sex in sport are not only
medical or biological, but also legal, ethical and institutional. The central question is not
simply whether separate male and female categories should exist, but how the law should
respond when an athlete’s body challenges the binary assumptions on which these cate-
gories are based (1,14). Thus, the case remains a key point of reference for the debate on
fairness, equality, bodily autonomy and the permissible limits of institutional power over
the athlete’s body.

Judicial decisions and their legal significance

The judicial dimension of the Caster Semenya case is essential for understanding the
broader legal significance of sex-based eligibility rules in elite sport. The dispute was not
limited to the internal regulatory system of athletics, but gradually moved across several
levels of adjudication: the Court of Arbitration for Sport, the Swiss Federal Supreme Court
and the European Court of Human Rights (9,11-13). This sequence of proceedings demon-
strates that eligibility rules adopted by international sports federations may have conse-
quences extending beyond sports autonomy and may require assessment in light of gen-
eral legal and human rights standards.

The decision of the Court of Arbitration for Sport of 30 April 2019 confirmed the reg-
ulatory importance of protecting fairness in the female category. CAS accepted that sports
organizations may introduce eligibility criteria intended to preserve equality of oppor-
tunity in women’s competition. At the same time, the case revealed that such rules may
interfere with the athlete’s private life, bodily integrity and professional career. The legal
significance of the CAS proceedings therefore lies in showing the tension between the au-
tonomy of sports federations and the fundamental rights of individual athletes (9).

The subsequent judgment of the Swiss Federal Supreme Court maintained the posi-
tion that the challenged regulations could remain in force. Since CAS operates within the
Swiss legal order and its awards are subject to limited review by the Swiss Federal
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Supreme Court, the case also raised the question of the extent to which international
sports arbitration may be controlled by national courts. This aspect is particularly im-
portant because many disputes in elite sport are resolved through arbitration, while the
athletes affected by such decisions may have limited possibilities of effective external re-
view (11).

In its judgment of 11 July 2023, a Chamber of the European Court of Human Rights
adopted a different perspective, finding violations of Article 14 in conjunction with Article
8 and of Article 13 in relation to those complaints (12). Following referral, the Grand
Chamber, in its final judgment of 10 July 2025, declared the complaints under Articles 8,
13 and 14 inadmissible for lack of jurisdiction, but found a violation of Article 6 § 1 because
the Swiss Federal Supreme Court had not subjected the CAS award to sufficiently rigor-
ous review (13).

The legal significance of the Strasbourg proceedings is especially important because
they confirmed that sports regulations cannot be completely isolated from the standards
of the European Convention on Human Rights. Even if the rules are adopted by a private
sports organization, their effects may engage the responsibility of a state when the dispute
is reviewed within that state’s legal system. In the Semenya case, Switzerland’s connection
with CAS and the Swiss Federal Supreme Court made it possible to examine whether the
athlete had been provided with sufficient procedural guarantees and effective judicial
protection (12,13).

These decisions show that the legality of sex-based eligibility rules depends not only
on their sporting purpose, but also on their proportionality, transparency, scientific justi-
fication and compatibility with fundamental rights. The Semenya case therefore has prec-
edential significance for future disputes concerning sex classification, DSD regulations
and the limits of institutional interference with the athlete’s body. It confirms that fairness
in sport is a legitimate aim, but it cannot automatically justify measures that deeply affect
bodily integrity, private life and non-discrimination (9,12,13).

Health consequences, bodily integrity and clinical relevance of eligibility regulations

Eligibility regulations based on testosterone levels and differences of sex develop-
ment have consequences that extend beyond the organization of sports competition. They
also raise important issues from the perspective of health, bodily integrity and medical
law. In the Caster Semenya case, the contested rules effectively required the athlete to
reduce naturally elevated testosterone levels in order to participate in selected events
within the female category. Such a requirement is particularly problematic because the
intervention was not primarily intended to treat a medical condition or protect the ath-
lete’s health, but to satisfy eligibility criteria imposed by a sports organization (8-10).

From a medical-law perspective, this distinction is crucial. Medical treatment is usu-
ally justified by therapeutic necessity, the protection of health and the informed consent
of the patient. In the context of testosterone-based eligibility rules, pharmacological inter-
vention may instead become a condition for access to professional competition. This cre-
ates a situation in which the athlete’s consent may be formally expressed, but is given
under significant institutional and professional pressure. The alternative to treatment may
be exclusion from the events in which the athlete has built her career. Therefore, the vol-
untariness of such consent becomes legally and ethically questionable (10,12).

The requirement to lower naturally occurring testosterone levels may also interfere
with bodily integrity. Bodily integrity protects the individual against unjustified interfer-
ence with the body, especially when such interference is not medically necessary. In the
Semenya case, the obligation to modify the athlete’s natural hormonal profile raised con-
cerns about whether a sports federation may lawfully require pharmacological alteration
of the body as a precondition for participation in competition. This problem is particularly
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serious when the athlete’s biological characteristics are natural and not the result of dop-
ing or artificial performance enhancement (10,12,14).

The clinical relevance of such regulations is also significant. Pharmacological reduc-
tion of testosterone may involve adverse effects and may affect the athlete’s physical and
psychological well-being. Even when the intervention is medically supervised, its pur-
pose remains regulatory rather than therapeutic. This shifts the role of medicine from
healing and health protection toward enforcing compliance with sporting rules. As a re-
sult, physicians and medical experts may become involved in implementing eligibility
requirements that are not based on individual clinical need (10,12).

The Semenya case therefore shows that eligibility regulations cannot be assessed only
through the lens of fair competition. They must also be evaluated in relation to the ath-
lete’s health, autonomy, dignity and private life. Regulations that require medical inter-
vention should meet particularly strict standards of proportionality, scientific justification
and procedural transparency. They should also ensure that athletes have access to effec-
tive legal remedies and independent review (10,12,13).

In this context, the clinical dimension of sex classification in sport becomes insepara-
ble from its legal and human rights dimension. Testosterone-based rules affect not only
the structure of competition, but also the bodies and lives of individual athletes. For this
reason, future eligibility regulations should avoid transforming medical intervention into
a tool of institutional control and should respect the principle that an athlete’s body cannot
be treated merely as an object of regulatory adjustment (10,12).

Discussion

The Caster Semenya case illustrates one of the most complex contemporary tensions
in elite sport: the need to protect fair competition in the female category while simultane-
ously respecting the fundamental rights of individual athletes (9,12-14). The traditional
division of sport into male and female categories remains justified by the aim of ensuring
meaningful competition for women (1). However, the Semenya case demonstrates that
the legal and medical regulation of this division becomes highly problematic when natural
biological diversity does not fit easily within binary assumptions about sex (16-19).

A central issue emerging from the analysis is that sex classification in sport is not
merely a technical or biological matter. It is a normative system that determines who may
compete, under what conditions and with what consequences for professional identity
and career development (1-4,16-19). In this sense, eligibility rules do not simply describe
biological differences; they transform selected biological characteristics into legal criteria
for inclusion or exclusion. This is particularly visible in testosterone-based regulations,
where naturally occurring hormonal characteristics may become a basis for restricting
participation in the female category (8,14,15,20,21).

The case also reveals the limits of sports autonomy. International sports federations
have a legitimate interest in establishing eligibility rules and protecting the integrity of
competition (8,9). Nevertheless, such autonomy cannot be absolute when regulatory de-
cisions interfere with private life, bodily integrity, dignity and non-discrimination (12-
14,22-24). The involvement of the European Court of Human Rights confirms that sports
regulations, even when created by private or autonomous sporting bodies, may require
assessment through the lens of human rights standards when their effects are sufficiently
serious for the individual athlete (12,13,25,26).

From the perspective of medical law, the most controversial aspect of testosterone-
based eligibility rules is the requirement to lower naturally elevated testosterone levels in
order to compete (8-10,14). Such intervention differs fundamentally from therapeutic
treatment. It is not aimed primarily at protecting the athlete’s health, but at satisfying cri-
teria imposed by a sports organization. This creates a risk that medicine becomes an in-
strument of regulatory compliance rather than a means of care. It also raises doubts about
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the voluntariness of consent, since the athlete’s choice is made under the pressure of pos-
sible exclusion from professional competition (10,14,23,24,27-30).

The Semenya case therefore exposes a difficult conflict between competing forms of
equality. On the one hand, eligibility rules are defended as necessary to protect equality
of opportunity for women in sport. On the other hand, they may produce discriminatory
effects against women with differences of sex development whose bodies do not conform
to expected biological norms (9,14,31-33). This conflict cannot be resolved only by refer-
ring to biological data or sporting performance. It requires a proportionality-based assess-
ment that takes into account the severity of interference with the athlete’s rights, the sci-
entific justification for the rule, the availability of less intrusive measures and the quality
of procedural safeguards (12-14,31-33).

Another important aspect is effective judicial protection. The Semenya case shows
that sports arbitration cannot be treated as a closed and self-sufficient system when fun-
damental rights are at stake. Since CAS awards may affect access to professional sport and
since they are connected with the Swiss legal order, the possibility of external review re-
mains essential (9,11-13,34,35). The athlete must have access to a procedure capable of
genuinely examining whether eligibility rules are proportionate, non-discriminatory and
compatible with human rights standards (12,13).

The broader significance of the case lies in the fact that it forces a reconsideration of
the meaning of fairness in sport. Fairness cannot be understood only as the elimination of
biological advantage, because elite sport is itself based on natural differences in physical
capacity, genetics, training response and physiology (1,14,15,20). At the same time, the
protection of the female category cannot be dismissed as irrelevant, because it remains
central to the structure of women’s sport. The challenge is therefore to develop regulations
that protect meaningful competition without reducing the athlete’s body to an object of
institutional correction.

For this reason, future eligibility rules should be transparent, scientifically justified,
proportionate and sensitive to human rights. They should avoid imposing medical inter-
vention unless it is strictly necessary and adequately justified. They should also provide
clear appeal mechanisms and independent review (12-14,36). The Semenya case shows
that the problem of sex classification in sport remains open and requires interdisciplinary
analysis involving sports law, medical law, bioethics, human rights and medical science.

Study limitations

This study has several limitations. First, the article is designed as a narrative review
rather than a systematic review or meta-analysis. Therefore, the selection of literature, le-
gal materials and case law was purposive and interpretative, not based on a formal sys-
tematic search protocol. As a result, the analysis does not aim to include all available pub-
lications on sex classification, differences of sex development or testosterone-based eligi-
bility rules in sport.

Second, the article focuses primarily on the Caster Semenya case as a central legal
and normative example. Although this case is highly significant, it does not exhaust the
full complexity of sex-based classification in sport. Other cases, disciplines and regulatory
models may raise different factual, medical or legal questions. The conclusions should
therefore be understood as relating mainly to the legal and medical-law problems re-
vealed by the Semenya dispute.

Third, the analysis is based mainly on legal doctrine, selected academic literature,
sports regulations and judicial decisions. It does not include original empirical research,
interviews with athletes, medical examinations, statistical data or physiological perfor-
mance analysis. For this reason, the article does not independently assess the scientific
validity of testosterone thresholds, but analyses their legal, ethical and human rights im-
plications.
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Fourth, the topic remains highly dynamic. Regulations concerning eligibility for the
female category, differences of sex development and sex classification in elite sport con-
tinue to evolve (8,36). Future changes in World Athletics rules, international sports poli-
cies or human rights jurisprudence may require further reassessment of the conclusions
presented in this article.

Finally, the interdisciplinary nature of the topic creates an additional limitation. The
problem of sex classification in sport lies at the intersection of sports law, medical law,
human rights, bioethics, sociology and medical science. This article concentrates primarily
on the legal and medical-law dimension, while broader sociological, psychological and
clinical aspects require further separate analysis.

Future directions

Future research should further examine how sex-based classification in elite sport
can be reconciled with the protection of fundamental rights. The Caster Semenya case
demonstrates that existing eligibility rules raise questions that cannot be resolved exclu-
sively through biological or performance-based arguments (8-14). Further interdiscipli-
nary studies are needed to assess the relationship between fairness in women’s sport, bi-
ological diversity, bodily integrity, non-discrimination and the limits of sports regulatory
autonomy.

One important direction for future analysis is the development of more transparent
and rights-sensitive eligibility standards. Future regulations should clearly define their
scientific basis, scope of application, procedural guarantees and available appeal mecha-
nisms. Particular attention should be paid to whether testosterone-based criteria are pro-
portionate and whether less intrusive alternatives could protect fairness in the female cat-
egory without requiring pharmacological intervention in athletes with naturally occur-
ring biological characteristics (10,12-14,31-33,36).

Further research is also needed from the perspective of medical law and bioethics.
Eligibility regulations that require athletes to modify their natural hormonal profile raise
serious questions concerning medical necessity, informed consent and the role of physi-
cians in sport. Future studies should therefore analyse whether medical interventions per-
formed for regulatory rather than therapeutic purposes can be ethically justified, espe-
cially when refusal may lead to exclusion from professional competition (10,14,22-24,27-
30).

Another important area concerns the role of courts and arbitral bodies in reviewing
sports regulations. The Semenya case shows that decisions of international sports federa-
tions and sports arbitration institutions may have far-reaching consequences for athletes’
private life, dignity and professional career (9,11-13,34,35). Future legal analysis should
therefore focus on the effectiveness of judicial protection, the scope of review by national
courts and the role of human rights courts in assessing eligibility rules adopted by auton-
omous sports organizations.

Finally, future debate should consider whether the traditional binary model of sex
classification remains sufficient in all areas of elite sport. Possible alternatives, including
revised eligibility criteria, sport-specific models or additional categories, require careful
legal, ethical, medical and practical evaluation (14). Any future regulatory model should
seek to protect the integrity of women'’s sport while avoiding unjustified interference with
the body, identity and fundamental rights of individual athletes.

Conclusions

The Caster Semenya case confirms that sex-based classification in elite sport is not
merely a biological or technical issue, but a complex legal and normative problem. The
division into male and female categories remains an important mechanism for protecting
fairness and meaningful competition in women’s sport (1). However, when eligibility
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rules are based on natural biological characteristics, such as endogenous testosterone lev-
els or differences of sex development, they must be assessed in light of fundamental rights
and not only through the internal logic of sports regulation (8-14).

The analysis shows that testosterone-based eligibility regulations may create a con-
flict between two important values: equality of opportunity in the female category and
respect for the athlete’s dignity, bodily integrity, private life and right to non-discrimina-
tion (9,12-14,31-33). The requirement to reduce naturally occurring testosterone levels in
order to compete raises particularly serious concerns when pharmacological intervention
is imposed without therapeutic necessity and primarily serves regulatory purposes
(10,14).

The Semenya case also demonstrates that sports autonomy has legal limits. Interna-
tional sports organizations may establish rules intended to protect the integrity of compe-
tition, but such rules must remain proportionate, transparent, scientifically justified and
subject to effective judicial review (9,11-14). They cannot be separated from human rights
standards when they interfere with an athlete’s body, identity, professional career and
access to competition (12,13,22-24).

Therefore, future eligibility frameworks should seek a more balanced approach. They
should protect the female category while avoiding unnecessary or disproportionate inter-
ference with the natural biological characteristics of individual athletes (14,36). The debate
on sex classification in sport remains open and requires further interdisciplinary reflection
at the intersection of sports law, medical law, bioethics, human rights and medical science.

Practical applications

The findings of this review may be useful for sports organizations, legal practitioners,
medical professionals and policymakers involved in the regulation of eligibility in elite
sport. The Caster Semenya case shows that rules concerning sex classification should not
be developed solely as technical sporting regulations, but should also take into account
legal, medical and human rights consequences for individual athletes (8-14).

First, international sports federations should ensure that eligibility rules for the fe-
male category are transparent, proportionate and based on clearly defined scientific and
legal grounds. Regulations that interfere with naturally occurring biological characteris-
tics should include precise justification, clear criteria of application and accessible appeal
procedures (12-14,36).

Second, any requirement involving pharmacological intervention should be assessed
with particular caution. Medical measures imposed for regulatory rather than therapeutic
purposes may raise concerns regarding bodily integrity, informed consent, dignity and
private life (10,14,22-24,27-30). Therefore, athletes should have access to independent
medical advice and effective legal protection before being required to modify their natural
hormonal profile.

Third, the Semenya case underlines the need for interdisciplinary decision-making.
Eligibility policies should be developed with the participation of experts in sports law,
medical law, bioethics, endocrinology, human rights and athlete welfare. Such an ap-
proach may reduce the risk of regulations that protect sporting fairness at the expense of
disproportionate interference with fundamental rights.

Finally, the analysis may support future reforms of sex classification in sport. Any
regulatory model should aim to protect the integrity of women’s competition while avoid-
ing unjustified exclusion, stigmatization or medicalization of athletes whose bodies do not
fit traditional binary assumptions (14,16-19). Thus, the practical value of this case lies in
showing that fair sport must also be legally accountable, medically responsible and re-
spectful of human dignity.
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