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On August 19, 2009, Caster Semenya, South African track star, won a gold medal in the
women’s 800-meter event. According to media reports, on the same day, the International
Association of Athletics Federations (IAAF) ordered Semenya to undergo gender veriﬁcation
testing. This article critically assesses the main concepts and claims that undergird international sport organizations’ policies regarding ‘‘gender veriﬁcation’’ or ‘‘sex testing.’’ We
examine the ways in which these policies operate through several highly contested assumptions, including that (a) sex exists as a binary; (b) sport is a level playing ﬁeld for competitors; and (c) some intersex athletes have an unfair advantage over women who are not
intersex and, as such, they should be banned from competition to ensure that sport is a level
playing ﬁeld. To conclude, we make three recommendations that are consistent with the attainment of sex and gender justice in sport, which include acknowledging that myriad physical
advantages are accepted in sport, recognizing that sport as a level playing ﬁeld is a myth,
and eliminating sex testing in sport.

Caster Semenya, an 18-year-old track star from rural
Limpopo, South Africa, won the gold medal in the
women’s 800 meters at the World Championships in
Athletics in Berlin on August 19, 2009. Semenya won
the event in 1:55:45, 2 seconds slower than the world
record, yet 7.5 seconds faster than her previous times
in this event. Media accounts noted that the silver
medalist, Kenyan Janeth Jepkosgei, ﬁnished a full 2.45
seconds behind her. On the same day that Semenya
won gold, gender veriﬁcation tests were requested by
the International Association of Athletics Federations
(IAAF) to determine whether she was ‘‘eligible’’ to compete in women’s sport. Media reports stated that the
IAAF requested the tests because of Semenya’s ‘‘deep
voice, muscular build and rapid improvement in times’’
(‘‘IAAF: Semenya decision in November,’’ 2009). The
general secretary of the IAAF stated that Semenya
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underwent gender veriﬁcation testing because of
‘‘ambiguity’’ regarding her sex.
On July 6, 2010, the IAAF ‘‘accepted the conclusion
of a panel of medical experts that Semenya can compete
with immediate effect’’ (‘‘Athlete Caster Semenya free
to compete,’’ 2010). She returned to competition at a
low-proﬁle track-and-ﬁeld event in Finland on July 15,
2010. Semenya competed in the 800-meter event at the
2012 Olympic Games in London, winning the silver
medal. The results of her 2009 gender veriﬁcation test
were not released to the public, and the IAAF stated
that Semenya’s medical test results would remain
conﬁdential.
Semenya identiﬁes as a woman. Family members,
friends, South African stakeholders, and leaders in both
sport and government have insisted that Semenya is
indeed a woman, regardless of what scientiﬁc testing
may determine (for a discussion, see Cooky, Dycus, &
Dworkin, 2012; Dworkin, Swarr, & Cooky, in press).
Despite Semenya’s performance at the 2009 World
Championships, the subsequent controversy regarding
her ‘‘gender veriﬁcation’’ raised issues regarding the
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eligibility of nonnormatively sexed=gendered bodies to
participate in international sporting competition.
It is difﬁcult to ascertain the prevalence of intersexed
individuals given a lack of consensus among biomedical
scientists regarding what conditions constitute intersexuality (Karkazis, 2008). Some individuals may be
born with ambiguous genitalia; in other cases, individuals are born with ‘‘normative’’ genitalia. Moreover,
although the incidence of various conditions will vary,
estimates are often reported in aggregate. Given a lack
of consensus regarding which conditions constitute
intersexuality, estimates range based on which
conditions are included or excluded from the estimate
(Karkazis, 2008).
Adding further complexity to the task of quantifying
such conditions is the fact that these often exist on a continuum. For example, the incidence of classical congenital
adrenal hyperplasia (CAH), where individuals have variable degrees of genital ambiguity and the most common
intersex diagnosis, is estimated at one in 15,000 births.
For nonclassical CAH, estimates vary between 1 in 100
to 1 in 1000 births (Karkazis, 2008). Yet there are also
a multitude of ‘‘disorders’’ that scientists include under
the umbrella term disorders of sex development (DSDs),
including androgen insensitivity syndrome, Klinefelter
syndrome, and Turner syndrome. Despite the lack of
consensus on how intersexuality is deﬁned and whether
certain DSDs are included under the broader term (see
Dreger, 1998; Fausto-Sterling, 2000), within the popular
literature and much of the academic literature the estimate of approximately 1.7% (individuals who can be
classiﬁed as intersex) is frequently reported (Blackless
et al., 2000; Dreger, 1998; Fausto-Sterling, 2000).
Regardless of the challenges of assessing incidence, it
is not surprising that a certain number of individuals with
DSDs, or intersex athletes, compete in sport. However,
the institution of sport is formally organized around
the notion that there are only two sexes—male and
female—and sport is largely segregated by binary sex
category. Therefore, historically there has been no formal
place within the institution of competitive organized
sport for athletes who exist outside of the dichotomous
categories of male and female and who subsequently
‘‘fail’’ sex testing.
Female athletes who test positive for DSDs are
deemed to have an unfair advantage in sport compared
to female individuals without DSDs (those classiﬁed by
sport organizations as normal females). As such, sport
organizations attempt to police the boundaries of sex,
stating that they do so to maintain a level playing ﬁeld
for ‘‘normal’’ female athletes. Until recently, most individuals diagnosed (or identiﬁed through sex testing) with
a DSD were barred from sport competition altogether
or were asked to quietly fake an injury and retreat from
competition (Cole, 2000; Cooky, Dycus, & Dworkin,
2012). In the aftermath of the Semenya controversy,
the International Olympic Committee (IOC) convened
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a task force to review its policies on gender veriﬁcation
testing. The IAAF also revised its policies in May
2011, which continue to require female athletes to submit to a medical evaluation should ‘‘suspicions’’ of their
sex arise or should an athlete have a known DSD. We
review these policies in the sections that follow.
To assess sporting organizations’ policies that determine whether intersex athletes are eligible to compete,
we ﬁrst provide a brief history of gender veriﬁcation testing in sport. Next, we critically assess the main concepts
and claims that undergird gender veriﬁcation=sex testing
in sport, including that (a) sex exists as a binary; (b) sport
is a level playing ﬁeld for competitors; and (c) intersex
athletes have an unfair advantage compared to female
athletes, and they should be banned from competition
to ensure that sport is a level playing ﬁeld. To conclude,
we make three recommendations that are consistent with
the attainment of sex and gender justice in sport, which
include acknowledging that myriad physical advantages
are accepted in sport, recognizing that sport as a level
playing ﬁeld is a myth, and eliminating sex testing in
sport.

History of Sex Testing/Gender Veriﬁcation in Sport
Women began participating in Olympic competitions
in 1900. Given that the institution of sport is largely sex
segregated, and given emerging fears that some athletes
in women’s competitions were too ‘‘masculine’’ to be
female, international sports governing bodies such as
the IOC implemented procedures to ensure that all
participants were indeed female. Female athletes were
ﬁrst subjected to a nude parade in front of a panel of
doctors whose job it was to verify the sex of the competitors (Cahn, 1994; Cole, 2000; Ljungqvist et al.,
2006; Puffer, 2002). This was said to be highly invasive,
embarrassing, and humiliating to athletes. The IOC
instituted mandatory sex testing in women’s sport in
1968 and ended the mandatory aspect of the policy in
1998 (Elias et al., 2000; Ljungqvist et al., 2006). The
IOC and other international sports bodies, such as the
International Amateur Athletic Federation, implemented various versions of ‘‘gender veriﬁcation’’ policies
or monitoring policies regarding eligibility in female
athletic competitions.
At the beginning stages of the implementation of the
mandatory policy, the IOC took advantage of advances
in technology, speciﬁcally the Barr body chromosomal
test. This eliminated the need to rely solely on the visual
test to verify sex and was thought to be less invasive for
the athlete. The Barr body chromosomal test, which was
used until 1992, could determine only the chromosomal
makeup of an individual, not anatomical or psychosocial status (Simpson et al., 1993). Thus, the tests assessed
only one component of an athlete’s sex=gender and as a
result were of limited use.
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Numerous limitations existed and continue to exist in
the use of scientiﬁc technology to determine sex. For
example, the Barr body test would categorize individuals
with XXY genotypes as women and allow those individuals to compete in women’s competitions, even though
XXY individuals have ‘‘male’’ physical characteristics
(Buzuvis, 2010). At the same time, athletes who were anatomically female but had genetic disorders such as 46,
XY complete gonadal dysgenesis and 46, XY complete
androgen insensitivity would be detected as male under
the buccal smear, despite the fact that these individuals
would be classiﬁed as female based on the appearance
of their external genitalia (Genel & Ljungvist, 2005).
Recognizing the limitations of the Barr body test and
buccal smear, experts convened at the request of the
IAAF in late 1990. What became evident was that the
way in which sport organizations measured or ascertained the sex of female athletes often failed to account
for (or was unable to account for) the complexity in
various chromosomal and genetic variations that exist.
However, rather than eliminating sex testing as a means
to determine eligibility in women’s events, experts
determined that laboratory-based sex testing should be
replaced with a comprehensive medical assessment of
all female athletes to determine their sex. This suggestion
was later deemed unnecessary, as it was clearly impractical to implement from a cost perspective.
After 1992, the Barr body test was replaced by the
polymerase chain reaction (PCR) test of the SRY gene,
a DNA-based form of testing. PCR testing for the
SRY gene is a sophisticated test, given the SRY gene signals the developmental pathway for males and has been
found to be 99% accurate (Puffer, 2002). However, as
with the Barr body test, this test is not without its limitations. Some argued that the DNA sequences used to
prime the PCR were in fact not speciﬁc to males. This
contributed to a number of false-positive test results in
women’s events (Buzuvis, 2010; Puffer, 2002; Reeser,
2005). For example, in the 1996 Summer Olympics in
Atlanta, eight of more than 3,000 female athletes tested
positive using the PCR test, but all eight athletes were
allowed to compete, as further medical testing determined that the athletes did not have an ‘‘unfair advantage’’ (Buzuvis, 2010; Zaccone, 2010).
As a result of several high-proﬁle cases involving
female athletes who ‘‘failed’’ sex tests, and the scientiﬁc
criticisms of the veracity of the tests in the late 1980s
and early 1990s, members of the international medical
community argued against the IOC and other international sport federations’ use of chromosomal or genetic screening of female athletes to determine eligibility
for participation in international sport competitions
(see de la Chapelle, 1986; Ljungqvist et al., 2006;
Ljungqvist & Simpson, 1992). Scholars—biomedical
scientists and social scientists alike—argued that ‘‘using
a range of sex-tests including the visual test, the Barr body
test, and the PCR test, the IOC could not ascertain

beyond a shadow of a doubt who was and was not genetically female’’ (Cavanaugh & Sykes, 2006, p. 80). The IOC
abandoned mandatory sex testing of female athletes in
2000 during the Sydney Olympic Games, in part because
of challenges to the scientiﬁc veracity of the tests and also
due to a multitude of objections that were raised. By 2000,
24 of 29 international sports federations had abandoned
routine gender veriﬁcation testing (Reeser, 2005).
In 2000, the IOC replaced mandatory testing with a
policy that granted authority to medical experts at international events to arrange for the gender veriﬁcation of
an athlete’s sex, if it was called into question (Cavanaugh
& Sykes, 2006; Ljungqvist & Genel, 2005). A medical
team including an endocrinologist, a geneticist, a gynecologist, and a psychologist would determine the results
of the ‘‘gender veriﬁcation’’ test. According to Genel and
Ljungqvist (2005), the abandonment of mandatory sex
testing of female athletes was well received, and in the
ﬁrst several competitions there were no objections to
the new policy, nor was there a need to apply the policy.
While the IOC discontinued mandatory sex testing in
the 2000 Olympic Games, they continued to retain the
right to test athletes in cases deemed ‘‘suspicious,’’
whereby the gender identity of an athlete was called into
question (Buzuvis, 2010; Cavanaugh & Sykes, 2006;
Wackwitz, 2003). Similar to the IOC’s policy, the IAAF’s
Policy on Gender Veriﬁcation (2006) no longer required
‘‘compulsory, standard or regular gender veriﬁcation
during IAAF sanctioned championships’’ (p. 2). Instead,
according to the policy, a ‘‘gender issue’’ may arise due
to a ‘‘challenge of an athlete or team’’ brought to the
attention of authorities at an event, ‘‘suspicions’’ raised
during the process of antidoping controls, or concerns
expressed by the athlete or athlete’s national federation.
This policy allowed for athletes with syndromes that are
said to not confer an athletic advantage, including
androgen insensitivity syndrome, to compete in female
athletic competitions gonadal dysgenesis, and Turner
syndrome, to compete in female athletic competitions.
Athletes with other conditions such as CAH, androgenproducing tumors, and polycystic ovary syndrome (POS)
were also allowed to compete, according to the 2006
policy, even though the IAAF recognized that these
‘‘conditions may accord some advantages but nevertheless are acceptable’’ (p. 2). It should be noted that the
2006 Policy on Gender Veriﬁcation was the policy in
place when the international controversy surrounding
Caster Semenya erupted.
The 2006 Policy on Gender Veriﬁcation was replaced
on May 1, 2011, with the IAAF’s new policy on sex testing and sporting competition, titled Regulations Governing Eligibility of Females with Hyperandrogenism to
Compete in Women’s Competition. In the introduction,
the policy states that the regulations are ‘‘predicated
along the following principles,’’ including ‘‘a respect
for the very essence of the male and female classiﬁcations
in Athletics’’ and ‘‘a respect for the fundamental notion
105
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of fairness of competition in Athletics’’ (IAAF, 2011,
p. 1). According to this policy, female athletes with
hyperandrogenism may compete in women’s competitions, as long as athletes notify the IAAF in advance
and the IAAF medical manager determines, in consultation with an expert medical panel (established by the
IAAF), that the athlete does not have a deﬁnitive unfair
advantage. Also, as part of this new policy, the IAAF
states that it would no longer use the terms gender veriﬁcation or gender policy in its rules. There are also new
procedures in place to ensure the conﬁdentiality of the
process. According to this policy, an expert medical
panel may recommend that an athlete be able to compete
in a woman’s competition if she has androgen levels
below the ‘‘normal male range’’ or if the female athlete
has androgen levels within the normal male range but
is ‘‘resistant such that she derives no competitive advantage from having androgen levels in the normal male
range.’’ (IAAF, 2011, p. 12; emphasis added). It should
be noted that the IAAF medical manager has only to
‘‘take into account’’ the recommendation made by the
expert medical panel (which under the new policy consists of experts in pediatrics, endocrinology, gynecology,
obstetrics, genetics, and psychology). Although allowing
individuals with hyperandrogenism appears to be inclusive of intersex conditions, there are concerns regarding
the way in which athletes are compared with the average
‘‘normal values’’ (Camporesi & Maugeri, 2010). This
concern recognizes that sport training changes the realm
of the ‘‘normal’’ body, underscoring that there are biological factors that interact with environmental factors
to shape the body.
Assumptions of Sex Testing: Sex as a
Binary Category
In the following sections, we critically assess three
major conceptual assumptions that undergird sex testing
of female athletes. The ﬁrst assumption of sex testing is
that sex exists naturally as a dichotomous binary. In
fact, prior to the late twentieth century, technological
constraints limited what could be known about sex. As
such, scientists and medical professionals could not point
to genes in the way we can today to deﬁne one’s sex
(Dreger, 1998). However, despite the fact that the technology now exists to allow us to determine the genetic
components of sex, we echo the position of scholars
who argued that this does not mean we have the ‘‘ultimate, necessary, for-all-time answer to what it means to
be of a certain sex’’ (Dreger, 1998, p. 9). In writing about
scientiﬁc attempts to deﬁnitively establish a binary classiﬁcation of sex categories, Fausto-Sterling (2000) argued,
‘‘A body’s sex is too complex. There is no either=or.
Rather there are shades of difference’’ (p. 3). Indeed,
the previous section illustrates how DSDs are but one
example of these ‘‘shades of difference.’’ Yet sport organizations continue to police the boundaries of sex
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through sex testing and the segregation of sports by sex,
and the policies in place ostensibly are there to ‘‘ensure’’
that participants of men’s competitions are male, and
women’s competitions are female. Indeed, the IAAF’s
2011 policy contains a key principle of maintaining ‘‘a
respect for the very essence of the male and female classiﬁcations in Athletics’’ and thus illustrates how reafﬁrming the sex binary is central to sex testing policies.
The IOC’s 2003 Stockholm Consensus illustrates how
athletes that transverse the landscape of the sex=gender
continuum are allowed to compete, as long as the sex
binary is resolutely (re)constituted and not challenged.
It should be noted that the IOC allows for transsexual
bodies that have received medical intervention (surgery,
hormones) to participate in athletic competition, but
bodies that are ‘‘naturally’’ of both sexes are deemed
‘‘unfair.’’ Although the concern for governing bodies
appears to be with the degree to which the ‘‘male’’ hormones of testosterone and androgen provide an ‘‘unfair
advantage’’ to athletes in women’s competitions (Vilain
& Sánchez, 2012), the extent to which the IAAF and the
IOC accommodate transsexual athletes and athletes with
DSDs (the language they use in their policies and reports)
illustrates how sport organizations are willing to embrace
ambiguity in instances where ostensibly the IOC can
monitor and classify participants as male or female
(Sykes, 2006).
Assumptions of Sex Testing: Sport as a Level
Playing Field
The second major assumption embedded in policies on
sex testing=gender veriﬁcation is the notion that sport is a
level playing ﬁeld (in other words, competitions should
be determined through talent and hard work and thus
athletes’ superior performances are the result of individual talents and not any advantages other athletes may not
have the ability to possess) and its corollary: that unfair
advantages need to be policed to continue to ensure sport
is a level playing ﬁeld. In response to the gender veriﬁcation testing of Semenya published in the Journal of
Genetic Counseling, Caplan (2010) wrote,
If an athlete’s gender is called into question, the task of
scientists and physicians is to determine if genetics or
biology has conferred an advantage upon the competitor
that others in the gender group lack or could not obtain
through training and practice. The question is not
simply a matter of gonads, genes or hormones, but has
biology or genetics conferred an unfair advantage on
the athletes that others in the same class and competition
lack. (p. 550)

We agree that whether one has an advantage in sport
cannot be determined simply based on identifying various sex characteristics (gonads, genes, hormones) of
the athlete. However, we contest the assumption that
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unfair advantages must be monitored to ensure that
sport is a fair and level playing ﬁeld for competitors.
We make two central critiques regarding the assumption
that sport is a level playing ﬁeld: (a) sport as a level
playing ﬁeld is neither an organizational reality nor a
possibility, given the historical and contemporary social,
economic, and cultural arrangements of sport; and (b)
the way that sport organizations police unfair advantages is not implemented consistently for all physical
advantages, given that sport-governing bodies tolerate
myriad physical advantages that are not available to
nor attainable by all athletes.
Sport studies scholars have noted the ways in which
sport is not a level playing ﬁeld; rather, it is a site wherein
broader forms of social inequality are accepted, tolerated, and ignored. The historic and contemporary structure and culture of sport institutions often reproduces
hegemonic masculinity, racism, classism, gender inequalities, and nationalism (Messner, 2002; Sage, 1998). In
Western societies, sporting institutions have been organizationally structured to beneﬁt the interests of dominant
groups (i.e., White, male, economically afﬂuent; see
Burstyn, 1999; Sage, 1998).
Historically, the rationale for sex testing in
women’s events was to prevent men who might ‘‘masquerade’’ as women in sport, which sport-governing
bodies argue would prohibit a level playing ﬁeld for
the ‘‘real’’ (some use ‘‘unaffected’’) female athletes.
Interestingly, the most frequently cited case used by
sport-governing bodies to uphold the rationale for
gender veriﬁcation of female athletes occurred in the
1936 Berlin Olympics when Herman (Dora) Ratjen,
a man, was forced by German ofﬁcials to compete in
the women’s high-jump event disguised as a woman.
Yet Ratjen placed fourth in the competition; all three
medal winners were female competitors (Dickinson,
Genel, Robinowitz, Turner, & Woods, 2002). While
there are no further documented cases where sex testing revealed a male athlete knowingly masquerading
as a woman to gain an unfair advantage in sport
(Puffer, 2002; Ritchie, Reynard, & Lewis, 2008), there
have been several high-proﬁle examples of female athletes who were penalized by the gender veriﬁcation
system and were disqualiﬁed from competition and
deemed ineligible. These female athletes were barred
from competing in women’s events (for a discussion
of these cases, see Cahn, 1994; Cavanaugh & Sykes,
2006; Cole, 2000; Martinez-Patino et al., 2010).
If monitoring genetically conferred advantage to
ensure a level playing ﬁeld was the primary basis for
ensuring fair play, as the IOC and the IAAF claim, athletes would not simply be tested for sex; sport organizations would also test for ‘‘performance enhancing genes
that predispose them to be athletically superior’’ by
improving muscle growth and efﬁciency as well as blood
ﬂow to skeletal muscles (Vilain & Sánchez, 2012). Sportgoverning bodies would also test for other conditions

that may predispose athletes to be athletically superior.
For example, several basketball players have acromegaly, which is a condition responsible for excessive
tallness, a clear advantage in basketball (Zaccone,
2010). Female volleyball players have been found to have
Marfan syndrome, a disorder that contributes to their
unusually tall height, an advantage in that sport. Endurance skier, Eero Mäntyranta, has primary familial and
congenital polycythemia (PFCO), which causes high
hemoglobin and increased oxygen capacity due to an
inherited mutation in the erythropoietin receptor gene
(EPOR) (Genel, 2010).
Further illustrating the limitation in the claim that
sport is a level playing ﬁeld is how fairness is often
deﬁned by sport organizations and governing bodies.
Fairness is understood as an adherence to the same rules
(Buzuvis, 2010). ‘‘Unnatural’’ advantages, such as those
gained from drug doping, violate standards of fairness in
sport. However, Buzuvis (2010) argued that while unnaturally obtained advantages may violate standards of
fairness, ‘‘fairness requires no such categorical limitation
on naturally obtained advantages’’ (p. 39). There are naturally occurring variations in sex-related conditions, and
in most if not all cases these variations are unknown to
the athlete until they are subject to sex testing. Thus,
one could argue that intersex individuals, female athletes
with varying levels of hormones, or athletes with a
chromosomal makeup that does not conform to the sex
binary have a naturally occurring genetic, chromosomal,
or hormonal variation. Thus, if Semenya did indeed have
testosterone levels three times higher than the ‘‘average’’
woman (as many in the popular press claimed), and if
this was due to natural variations in sex development
and not doping (according to IAAF ofﬁcials she tested
negative for doping), then given the standards of fairness
in sport this is a ‘‘natural’’ variation that should be tolerated. The fact that female athletes were sex tested for
these variations is particularly egregious, given other
‘‘natural’’ variations and conditions, some of which
confer advantages, are not monitored or deemed unfair
by sport organizations.
Genetically or biologically conferred physical advantages are ‘‘unfair’’ to the same degree that various intersex conditions may be, yet sport organizations do not
implement policies to test athletes for these variations,
while they do so for those who do not ﬁt into the dichotomous sex binary. At the same time, sport organizations
do not view athletes with other types of genetic advantages as a threat to the so-called level playing ﬁeld, even
though researchers have found that athletes with these
conditions beneﬁt from clear physical advantages, which
by the IOC=IAAF’s standards would be construed as
unfair. Thus, as we have illustrated, the second key
assumption which justiﬁes the use of sex testing—it levels
the playing ﬁeld by eliminating unfair advantages—has
not been consistently upheld when it comes to other
naturally occurring genetic variations that predispose
107
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athletes to be ‘‘athletically superior.’’ Furthermore, we
have shown that sport is not a level playing ﬁeld, and
we argued the claims that current policies are necessary
to maintain ‘‘fairness’’ are contradictory (and later, we
argue that these are discriminatory). Indeed, sport
celebrates those individuals who exist on the extreme
end of the biological, physical, and genetic spectrum of
human diversity. Here we echo Vilain and Sánchez
(2012) who argued that ‘‘attempting to create a ‘level
playing ﬁeld’ among people with unique biological proﬁles may be a futile endeavor’’ (pp. 198–199). The ﬂaws
in both the rationale and justiﬁcation for sex testing
policies raises a central question, which we return to in
the conclusions, regarding the necessity or desirability
of sex testing=gender veriﬁcation policies.

Assumption of Sex Testing: Intersex Athletes Have
an Unfair Advantage
If we accept the argument that a level playing ﬁeld is
desirable or possible (a point with which we disagree),
then we ask why is it only sex that is tested while other
physical advantages—which are also ‘‘naturally conferred’’—are not monitored and policed. Here, the belief
among sport-governing bodies such as the IOC and the
IAAF, as well as some biomedical experts, is that to
allow male athletes to participate with women at elite
levels would prove unfair because the male competitor
will win most, if not all, competitions given their physical
superiority (Vilain, 2012). In this way, sport-governing
bodies reafﬁrm the belief that categorically all male
athletes are better at sports when compared to female
athletes (Cahn, 1994; Cavanaugh & Sykes, 2006; Cole,
2000; Kane, 1995). However, ‘‘athletic prowess is not
simply a matter of genetics or a matter of biological
sex’’ (Zaccone, 2010, p. 397). In the United States, there
is legal precedent that sex is not and cannot be a proxy
for ability in athletics (McDonagh & Pappano, 2007).
Yet the belief in the categorical physical superiority of
male athletes and the physical inferiority of female athletes continues despite social science and biomedical
research and legal precedent that suggests otherwise
(Dworkin & Cooky, 2012; Kane, 1995).
Given the overarching belief in natural male physical
superiority and female inferiority, sex-testing policies target only female athletes. Despite the fact that sport
requires powerful physical prowess, women are sex tested
when they carry out an explosive athletic performance,
have a high degree of musculature, or are perceived to
be ‘‘too male.’’ If it is found that their testosterone levels
are greater than those of a ‘‘normal woman,’’ this is said
to confer unfair advantage to the other women in the
ﬁeld. Following the logic employed by sport-governing
bodies, one question is: Why are men not also tested
for hormonal, muscular, endocrine, or other genetic
advantages relative to other men? Here, one could also
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argue that these advantages are unfair, producing an
unlevel playing ﬁeld for some male athletes over other
male athletes. If the need for sex testing resides in
ensuring a level playing ﬁeld, as sport-governing bodies
and organizations claim, then why is there no inquiry
or test to determine whether some men have testosterone
that exceeds the ‘‘normal male range’’? Biomedical scholars, including clinical geneticists, have posed similar
questions for sport-governing bodies to consider: Should
‘‘male athletes with elevated levels of androgens be
forced to take androgen inhibitors?’’ (Vilain & Sánchez,
2012, p. 198). Or should some men be prevented from
participating in men’s competitions, given that these athletes would have an ‘‘unfair advantage’’ over other male
competitors who have lower levels of androgens?
The question as to why there is no parallel examination concerning what might make some men genetically
or physiologically more competitive than other men has
not been considered in the institution of sport. Indeed,
from the vantage of sport organizations’ policies on
sex testing, there is no reason to believe that biology
or genetics would confer an unfair advantage for some
male athletes that other male athletes in the same competitive ﬁeld lack. Instead, men’s superior performances
relative to other men are attributed to ‘‘natural talent,’’
hard work, and dedication, and are celebrated and
embraced.
Given that sport organizations do not attempt to
police the boundaries of biologically occurring advantages in men’s sporting competitions and do not seem
concerned with eliminating genetic outliers from men’s
sport events to level the playing ﬁeld for men, this
leads one to question why it is that women’s sport is
the only competitive context wherein sex is tested to
determine a ‘‘naturally’’ occurring advantage. To put
it another way:
Taking an excess of testosterone is cheating. Producing
an excess of testosterone is a genetic advantage, and
there is nothing inherently wrong with that. Genetic
advantages are the norm and not the exception in competitive sports. High-level competitive athletes are rife
with individuals who are genetic outliers. (Hercher,
2010, p. 552)

Part of the reason why only athletes in women’s sport
competitions are tested for sex and why sex is the only
‘‘naturally occurring advantage’’ that is tested is this: for
sport-governing bodies, sex testing is necessary because
of the underlying belief that all biological males are stronger, bigger, faster, and thus superior athletes when
compared to all biological women competing in the same
sport. Hence, sex testing legitimates sex segregation as
necessary to ‘‘ensure a level playing ﬁeld’’ in sport,
whereby it seems intuitively obvious, given the physiological differences that exist between men and women,
that athletes should compete against others of the same
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sex, unless otherwise speciﬁed by rule—for example, in
co-educational contests—or in disciplines for which the
physiological differences between men and women offer
no competitive advantage or disadvantage. (Reeser,
2005, p. 695)

While biology and the need for ensuring fair play
through sex segregation are often cited as the reason
for differences in women’s and men’s athletic performances, numerous sport and gender scholars have
challenged this logic (Cahn, 1994; Cavanaugh & Sykes,
2006; Cole, 2000; Kane, 1995; Lenskyj, 1986; Ritchie,
2003; Ritchie et al., 2008). Historically, women have
been purposefully excluded from competing with or
against men. When women were given the opportunity
and excelled against men in direct competition, they
were subsequently banned from sport (for a discussion,
see Dworkin & Cooky, 2012; Cahn, 1994).
Examples of women restricted from direct competition with men are abundant, particularly in the
Olympics and international competitions. Women
were not allowed to compete in marathon events in
the United States until 1965, and it was not until the
1984 Olympics that the marathon was added to the
women’s Olympic Games events; medical experts
deemed women too frail and vulnerable to reproductive problems should they compete in endurance
events (Cahn, 1994; Vertinsky, 1994). Numerous contemporary examples of sex discrimination in sport also
exist; for example, in 2010, despite protests, women’s
ski jumping was not added to the Olympics even
though the numbers of women in the sport had risen
dramatically (Travers, 2011). Thus, assumptions of
female inferiority and frailty frequently underlie the
decision to keep sport sex segregated (Dworkin &
Wachs, 2009; McDonagh & Pappano, 2007; Messner,
2002). Given that the logic of sport organizations and
sport-governing bodies are undergirded by an assumption that women are inherently physically inferior to
men, they view men and intersex athletes as individuals who should be prohibited from competing with
women. This logic is viewed as eliminating any ‘‘unfair
advantage’’ and is said to ensure that female athletes
are able to participate in sport. And given that sports
are sex segregated, this further justiﬁes the necessity to
police the boundaries of sex in women’s sport.
Although it is believed that intersex athletes=female
athletes with CAH or other DSDs may have an ‘‘unfair
advantage’’ relative to other female athletes without
DSDs (primarily as a result of the higher levels of
androgens they possess), the research is inconclusive
regarding what types of conditions confer or do not
confer a so-called advantage and to what extent (Vilain
& Sánchez, 2012). Some researchers have found that
female athletes with CAH may be at a disadvantage
in some sports—especially those that require height,
such as basketball and volleyball. This is because

women with CAH tend to be shorter (Wonkam,
Fieggen, & Ramesar, 2010). There is also an issue with
salt loss for individuals with CAH, which may be a
disadvantage in some endurance events (Wonkam
et al., 2010).
In this section, we have argued that principles of unfair
advantage are not consistently applied in women’s and
men’s sport. We have drawn upon available empirical
research to challenge the notion that ‘‘real’’ (or ‘‘unaffected’’ or ‘‘normal’’) female athletes are categorically
disadvantaged relative to male athletes and intersex
female athletes.

Concluding Comments and Suggestions for Change
On July 6, 2010, the IAAF made the decision to
reinstate Caster Semenya and to clear her for competitive
sporting events. In a separate ruling, on August 28, 2011,
the IAAF decided to change its requirements for what
qualiﬁes as a women’s world record in marathon road
races. Speciﬁcally, the IAAF elected to ban women’s
marathon records if the woman attained the world
record with a male pacer who ran with her at the time.
The IAAF declared the only world records that count
are those from a ‘‘women’s-only’’ event, and that in
‘‘mixed-race’’ events (where men are a part of the race
at the same time) a woman’s world record would not
be deemed a world record; instead, it would be classiﬁed
as a ‘‘world’s best.’’ In fact, even though this policy was
written in 2011, the IAAF maintained that it would go
back to marathon world records attained by women
from 2003 to 2011 and declare those records invalid.
The reason? The IAAF claimed that women had an
‘‘unfair advantage’’ if a man was present, running with
them in the ﬁeld. The IAAF has not sought to make a
parallel examination of the men’s events to see if there
are any pacers on the road that offer men the ability to
pace themselves faster than they typically would run
(producing an unfair advantage in the men’s events).
Here too, it is evident that sex segregation in sport and
beliefs about male physical superiority and female inferiority are key factors undergirding the practice and ensuing policies. Rather than suggest that we can objectively
determine how far women can go without the help of
extra testosterone or male pacers who train with them,
we suggest that many sportsmen and sportswomen have
‘‘unfair advantages.’’ If a level playing ﬁeld is desired (or
even possible), then we posit sport-governing bodies and
sport organizations should treat all genetic advantages
and all pacing advantages equally. Following the logic
employed by sport-governing bodies in their rationale
to sex test female athletes, we argue that male athletes
who have unusually high levels of endogenic testosterone
or androgen levels that exceed the ‘‘normal male range’’
should also be prevented from participating in men’s
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competitions or be required to take androgen inhibitors
(Vilain & Sánchez, 2012). By the IOC’s and IAAF’s own
standards, these athletes would have an ‘‘unfair advantage’’ over other male competitors who have lower levels
of testosterone. While testing men for high levels of
endogenic testosterone would implement the logic of
fairness more consistently because it would equally apply
the claim that certain levels of testosterone represent
a deﬁnitive athletic advantage, this suggestion is not
supported by empirical evidence in biomedical research.
As Karkazis, Jordan-Young, Davis, and Camporesi
(2012) discussed, ‘‘Despite the many assumptions about
the relationship between testosterone and athletic advantage, there is no evidence showing that successful athletes
had higher testosterone levels than less successful
athletes’’ (p. 9). With regard to the use of pacers, male
athletes who pace themselves with other male athletes
or pacers and perform better given their presence should
also have their world records invalidated. If genetic
advantages or pacers are not treated equally within
women’s and men’s sporting competition and only
records in women’s sports are revoked, and only women
are sex tested and disqualiﬁed from sport, these are evident cases of sex discrimination that should be pursued
through appropriate legal channels.
These suggestions assume that we agree with the
organization of sport as it currently exists. Other solutions are certainly possible. For example, rather than
viewing sex segregation as necessary and ‘‘disorders of
sex development’’ as a much-needed category that is
used to ‘‘objectively’’ determine who is and is not a
woman in sport, we argue the category of ‘‘sex’’ is
not the only acceptable way to organize sport. Echoing
Travers (2008), we argue that ‘‘all sports competitions
should be based on the abilities of individuals who
seek to play, not on stereotypical attributes’’ of sex
(p. 93).
One thing is apparent: when ‘‘suspicious’’ female
athletes are sex tested, the ambiguities of sex as a dichotomous category—and the real social processes involved
in constituting and reconstituting what sex is—become
exposed. Rather than leveling the playing ﬁeld, sex
testing in sport offers us the biological reality of a continuum of sex. Simultaneously, sex testing illustrates
how sport organizations, scientists, athletes, and
broader society adhere to notions of categorical difference and efforts to maintain sex dichotomies and sex
segregation in sport. Such a policy not only interferes
with the right to participate in sport but also bolsters
the inequitable treatment of intersex and female athletes
in sport.
As we have noted elsewhere, the voice of Caster
Semenya was silenced in the aftermath of the 2009 Berlin
World Championships (Cooky, Dycus, & Dworkin,
2012; Dworkin, Swarr, & Cooky, in press). Indeed, in
the hearings that were held to determine the IOC’s and
the IAAF’s new policies, the voices of athletes who have
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been disqualiﬁed by the policies were excluded from the
deliberations. Yet representatives of intersex communities argued that the policies were discriminatory (Viloria
& Martinez-Patino, 2012). Echoing these representatives,
including Hida P. Viloria and Maria Jose MartinezPatino (Martinez-Patino is an athlete who was disqualiﬁed from participating in sport after ‘‘failing’’ a sex test),
along with other scholars (Karkazis et al., 2012), we call
for the abandonment of sex testing in sport. It is time
for sport-governing bodies and organizations to cease
justifying the discriminatory policy and practice of sex
testing. Arguing that sport is a level playing ﬁeld and that
sex testing is about ‘‘respect’’ for male and female differences is highly dubious, as we have illustrated. We advocate the end of these discriminatory policies that violate
the rights of some female athletes to compete in sport
(Viloria & Martinez-Patino, 2012). This change is necessary not only to protect the rights of female athletes who
may be intersex but also to ensure the rights of all female
athletes to participate in sport that is free from discriminatory policies.
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