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Introduction

The role of gender in sports dates to the 1890’s and the birth of the modern Olympic
movement. When asked about the inclusion of women in the Olympics, the founder of
the International Olympic Committee (I0OC) and father of the modern Olympic Games,
Pierre de Coubertin, said, “Women have but one task: that of crowning the winner with
garlands.”amer 2006 The Qlympics of 1900 held in Paris, France allowed women to
participate for the first time in just two sports: tennis and golf. Unsurprisingly, women’s
participation in the Summer Olympics was low, at about 2% of all participants until 1924,
the final year Coubertin was president of the 10C,!9C Factsheet

Over the years, the I0C gradually made strides towards including more competitive
opportunities for women as well as leadership roles in sports administration. This has
been a slow process, as women were only recently allowed to participate in Olympic
Weightlifting at the 2000 Olympic games in Sydney, Australia./9Cc Factsheet Additionally, a
2013 survey of over 1,500 individuals holding leadership positions in international sports
organizations revealed that only 13% were women, and 14 of the 56 executive
committees included no women at all.SportAccord Facisheet fggpite this, women’s
participation in sport has been rising, as demonstrated by increased presence at the
highest level of competition. At the 2012 London Games and 2016 Rio Games, women
made up about 44% and 45% of all athletes, respectively. 10C Factsheet

As women'’s participation rates have increased, sporting organizations have had to face
a new policy question: How do we determine who is eligible for the women’s
division? In other words, how do we define “woman” and “man” for the purposes of
athletic competition? It is tempting to rely on science -- the systematic pursuit of
knowledge -- to produce policy change, but what if science doesn’t have an answer?

The Confused Biology of Sex

Sex and gender, while frequently used as synonyms, are not the same thing. We will
not treat them as the same thing here. The notion that sex is a biological designation
while gender is a societal construct is often put forth. However, that dichotomy does not
hold up to scrutiny, as we will discuss. Some definitions are in order.

Sex is typically assigned at birth according to the appearance of the external genitalia
along with chromosomal composition of the individual (see Figure 1). Perrin 2002 Raveenthiran
2017 Frankowski 2004 The two sexes we are most familiar with are male and female. The
distinctions between them are based upon assumed reproductive function regardless of
whether a given individual is capable of reproduction. Without putting too fine a point on
things, males have a penis and testicles and women have a vagina and uterus, among
other structural and chemical differences. The chromosomal arrangement is discussed
at greater length below. This is an oversimplification and exceptions abound, but it



https://scholarworks.umass.edu/umpress_books/5/
https://stillmed.olympic.org/Documents/Reference_documents_Factsheets/Women_in_Olympic_Movement.pdf
https://stillmed.olympic.org/Documents/Reference_documents_Factsheets/Women_in_Olympic_Movement.pdf
https://stillmed.olympic.org/Documents/Reference_documents_Factsheets/Women_in_Olympic_Movement.pdf
https://www.sportanddev.org/en/article/news/sportaccord-releases-biannual-women-leadership-positions-factsheet
https://stillmed.olympic.org/Documents/Reference_documents_Factsheets/Women_in_Olympic_Movement.pdf
https://stillmed.olympic.org/Documents/Reference_documents_Factsheets/Women_in_Olympic_Movement.pdf
https://www.springer.com/gp/book/9780306467615
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5593477/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5593477/
https://www.ncbi.nlm.nih.gov/pubmed/15173519
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represents a starting point and explains the basis for the idea that sex is rooted in a
binary, biological classification.

Gender refers to the socially constructed characteristics of women and men, such as
the accepted norms, roles, and relationships of and between these groups. Short2013
While many individuals identify with a gender that aligns with their assigned sex, others
do not. Gender resists easy binary classification and exists across a spectrum. There
are no externally visible structures that reliably and repeatably predict a person’s
gender, nor how they express it. Gender also varies across cultures and its expression
can change over time (see Figure 2)_ WHO Gender and Genetics  Adelson 2012

Transgender individuals are people who vary from the cultural norms of gender
expression or behavior. This includes individuals whose gender identity is different from
their birth-assigned sex as well as those whose gender expression does not fall within
stereotypical definitions of masculinity and femininity (see Figure 3). Edwards-Leeper 2012
Rafferty 2018 Hembree 2017 The \word transgender is even more loosely defined than sex or
gender in part because of its relative novelty from a cultural standpoint. Of particular
interest to this discussion are transgender individuals who have actively transitioned
from one gender to another with the aid of modern medicine, specifically men who
transitioned to women. Transgender men, or transmen, are individuals who transitioned
from female to male (FTM). Transgender women, or transwomen, are those who
transitioned from male to female (MTF).

Sex and Chromosomes

Humans are typically born with 46 chromosomes, which are DNA (Deoxyribonucleic
Acid) molecules carrying genetic information known as their “genotype”. The expression
of this genetic coding leads to the physical appearance and manifestations of a person
known as their “phenotype”. Individuals inherit 23 chromosomes from each parent
during the fertilization process. The first 22 pairs of chromosomes are numbered 1-22,
ranked from largest to smallest. The 23rd pair of chromosomes, termed “sex
chromosomes”, consist of the “X” and Y” chromosomes. They are also are named
according to size with the larger chromosome referred to as X and the smaller
chromosome called Y .Keterleber 2019

Most females are genotypically 46 XX, meaning they have 46 chromosomes, including
two X chromosomes. Most males are genotypically 46 XY. However, some individuals
will be born with just a single sex chromosome (45 X or 45 Y) in conditions known as
sex monosomies. Others are born with multiple sex chromosomes (47 XXX or 47 XYY
to name a few) in conditions known as sex polysomies. Additionally, some phenotypic
males, individuals who “appear” to be male, are born with 46 XX — a more typical female
genotype. This can happen when the small Sex-determining Region of the Y
chromosome (SRY) is included with the 46 XX chromosome complement,WHO Gender and
Genetics. Similarly, some phenotypic females are born with 46 XY, the typical male
genotype, due to mutations in the Y chromosome that compromise its function.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3786754/
https://www.who.int/genomics/gender/en/index1.html
https://www.who.int/genomics/gender/en/index1.html
https://www.jaacap.org/article/S0890-8567(12)00500-X/abstract
https://www.ncbi.nlm.nih.gov/pubmed/22455323
https://pediatrics.aappublications.org/content/pediatrics/142/4/e20182162.full.pdf
https://www.ncbi.nlm.nih.gov/pubmed/28945902
https://www.the-scientist.com/foundations/how-chromosomes-x-and-y-got-their-names--1891-65508
https://www.who.int/genomics/gender/en/index1.html
https://www.who.int/genomics/gender/en/index1.html
https://www.who.int/genomics/gender/en/index1.html
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These terms refer to physical aspects of maleness and femaleness. As these may
not be in line with each other, e.g. a person with XY chromosomes may have female
appearing genitalia. The terms "biological male" or "biological female" are imprecise
and should be avoided.

Sex

Natal or birth-assigned

sex Typically assigned according to appearance of external genitalia or chromosomes.

This term describes an individual's enduring physical and emotional attraction to
another person. Gender identity and sexual orientation are not the same. An
Sexual orientation individual's pattern of physical and emotional arousal (including fantasies, activities,
and behaviors) and the gender(s) of persons to whom an individual is physically or
sexually attracted (gay/lesbian, straight, bisexual).
Specific behaviors involving sexual activities that are useful for screening and risk
Sexual behaviors assessment; many youth reject traditional labeling (homosexual, heterosexual,
bisexual) but still have same-sex partners.
Figure 1: Definitions for sex, birth-assigned sex, sexual orientation, and sexual behaviors.

These examples should help to illustrate that the idea of sex as a genetically binary
construction is not supported by the facts. Individuals who do not neatly fit into the “46
XX female” and “46 XY male” paradigm are often described as having a Disorder (or
Difference) of Sexual Development (DSD). 622006 |ndividuals with DSD encompassing
the variations described above, as well as others, are seen in approximately 1 per every
1000 to 2000 live births. Blackless 2000 Dreger 1998 Said differently, the prevalence of
individuals who are “not XX and not XY” is about 1 in 1666 live births, Breger 1998

In contrast, the prevalence of 46 XY in the female athletic population is about 7 per
1000 adults, which is 140 times greater than what is seen in the general population.
Bermon 2014 Eqr context, of the 4,676 women competing at the 2012 Summer Olympic
Games in London, we would predict ~32 women competitors would have a 46 XY

genotype.

Gender, Its Distinctions, and Biology

Gender identity and expression are non-binary. Individuals can have an innate sense of
feeling male, female, neither, or some combination of both and express it in a variety of
Still, it would be incorrect to suggest that gender expression and gender identity are
self-determined or volitionally chosen by the individual, as there are multiple lines of
evidence suggesting it also has a biological basis.

For example, a recent systematic review looked at studies involving individuals with
disorders (or differences) of sex development (DSD), which refers to anomalies of
the sex chromosomes, the gonads, the reproductive ducts, and the genitalia. Two
important studies looked at individuals who were 46 XY and had severe
abnormalities, e.qg. failure of the penis to form, but no hormonal abnormalities


https://www.ncbi.nlm.nih.gov/pubmed?term=16882788
https://www.ncbi.nlm.nih.gov/pubmed?term=11534012
https://onlinelibrary.wiley.com/doi/10.2307/3528648
https://onlinelibrary.wiley.com/doi/10.2307/3528648
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refers to the socially constructed characteristics of women and men — such as
Gender norms, roles and relationships of and between groups of women and men. It
varies from society to society and can be changed.

An individual's innate sense of feeling male, female, neither, or some
combination of both.

How gender is presented to the outside world (eg, feminine, masculine,
Gender expression |androgynous); gender expression does not necessarily correlate with birth-
assigned sex or gender identity.

Gender identity

Variation from the cultural norm in gender expression or gender role behavior
(eg, in choices of toys, playmates); "gender diversity" acknowledges the
spectrum of gender identities and replaces "gender nonconformity,” which has
negative and exclusionary connotations.

Gender diversity

This is the distress and unease experienced if gender identity and designated
gender are not completely congruent. In 2013, the American Psychiatric
Association released the fifth edition of the DSM-5, which replaced “gender
identity disorder” with “gender dysphoria” and changed the criteria for
diagnosis.

Figure 2: Definitions for gender, gender identity, gender expression, gender diversity, and gender
dysphoria.

Gender dysphoria or
incongruence

For many years, the standard treatment for these patients included female gender
assignment and surgical feminization, yet some would forgo these treatments and
instead be raised as males. While none of the patients raised as males initiated a
gender change to female, two studies reported that 22% and 50% of those raised as
females later changed their gender identity to male. The authors conclude, “Although
the cohort sizes in these studies were small, the data provide the strongest evidence for
the biological underpinnings of gender identity.”Saraswat 2015

Twin studies can be useful at determining the genetic and environmental influences of a
particular trait or phenotype. Identical twins have identical genetic information, as they
result from a single fertilized egg being split into two. Conversely, fraternal twins have
different genetic information, as they result from the simultaneous fertilization of two
different eggs by two different sperm. By comparing identical twins raised in a shared
environment to fraternal twins raised in a separate, shared environment, researchers
can gain insight into the genetic underpinnings of a particular phenotype. In the case of
the transgender phenotype, when one of the twins identifies as transgender, there is a
40% chance that the other twin will also identify as transgender. Among fraternal twins,
there is a 0% correlation in similar circumstances.Heviens 2012 Thjs syggests a genetic
influence for transgender individuals.

Additionally, neuroimaging studies show different brain structures and neurophysiology
among those with “gender-incongruence”, i.e. those who have a gender identity that is
different from their sex chromosomes.tuders 2012 For example, certain areas of the


https://www.ncbi.nlm.nih.gov/pubmed/25667367
https://www.ncbi.nlm.nih.gov/pubmed/22146048
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3665407/
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cerebral cortex in both hemispheres are significantly thicker in transgender women than
in cisgender men (see Figure 3 for definitions).

Finally, prenatal androgen exposure has been shown to play a role in gender identity
formation. Wison 1999 Eor example, if an individual with a 46 XY genotype does not
receive enough testosterone exposure during gestation — perhaps due to abnormal
development of the testes, a defect in one of the enzymes require to make testosterone,
or a non-functioning androgen receptor — then the individual can have a phenotype
consistent with that of a male, female, and everything in between.

In summary, though there is still much to learn about gender identity and expression,
the current evidence suggests that biological factors, in addition to environmental
factors, contribute to gender development.

Transgender Individuals in Society and Sport

As of 2016, it is estimated that there are about 25 million transgender individuals
worldwide representing 0.3-0.6% of the world’s population. Winter 2016 Begpite this
prevalence, many transgender individuals experience prejudice, discrimination, and
violence due to their gender identity. Claes 2015

For example, a 2018 study of over 120,000 adolescents study found that 50.8% of
female to male transgender adolescents had previously tried to commit suicide. Male to
female transgender adolescents did not fare much better and reported a 29.9%
previous suicide attempt rate. The attempted suicide rates for non-transgender
adolescents was 17.6% (female) and 9.9% (male) Toomey 2918-


https://academic.oup.com/edrv/article/20/5/726/2530965
https://www.ncbi.nlm.nih.gov/pubmed?term=27323925
https://www.ncbi.nlm.nih.gov/pubmed/25283073
https://www.ncbi.nlm.nih.gov/pubmed/30206149/
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Umbrella term that is used to describe individuals with gender diversity; it

"Transgender" includes individuals whose gender identity is different from their birth-assigned
("trans" as an sex and/or whose gender expression does not fall within stereotypical
abbreviation) definitions of masculinity and femininity; "transgender" is used as an adjective

("transgender people"), nota noun ("transgenders").

Older, clinical term that has fallen out of favor; historically, it was used to refer

Transsexual to transgender people who sought medical or surgical interventions for gender
affirmation.
Transgender Person with a masculine gender identity who was assigned a female sex at

man/transman birth.

Transgender

Person with a feminine gender identity who was assigned a male sex at birth.
woman/transwoman

Person of any birth-assigned sex who has a gender identity that is neither
masculine nor feminine, is some combination of the two, or is fluid. Other terms

Nonbinary gender that may be used for nonbinary gender identity include genderqueer, gender

identity creative, gender independent, bigender, noncisgender, agender, two-spirit,
third sex, and gender blender.
Cisgender This means not transgender. An alternative way to describe individuals who
are not transgender is “non-transgender people.”
This refers to the process during which transgender persons change their
T . physical, social, and/or legal characteristics
ransition

consistent with the affirmed gender identity. Prepubertal children may choose
to transition socially.

Figure 3: Definitions for transgender, transsexual, transgender man, transgender woman, nonbinary
gender identity, cisgender, and transition.

As a result, transgender individuals tend to avoid situations where negative interactions
(or danger) may occur. In a recent study from the UK, transgender individuals reported
specifically identifying avoiding gyms due to fear of harassment from being identified as
transgender. Sonia2014 Thjg s a problem given that physical inactivity is a major
contributor to health problems worldwide and is the #4 global risk factor for mortality
according to the WHO behind high blood pressure, tobacco use, and elevated blood
sugar. WHO 2009 Additionally, transgender people have high rates of depression and

anxiety, both of which can be improved with regular exercise and sport. Hep2005 2018 Physical
Activity Guidelines Advisory Committee Scientific Report

At present, the participation rates for transgender athletes in sport are unknown.
However, the Olympic Charter — the constitution of the International Olympic
Committee- provides support for inclusion of transgender athletes in its Fundamental
Principles of Olympism:


https://www.tandfonline.com/action/showCitFormats?doi=10.1080%2F14681994.2014.902925
https://www.who.int/healthinfo/global_burden_disease/GlobalHealthRisks_report_full.pdf
https://www.ncbi.nlm.nih.gov/pubmed/15865950
https://health.gov/paguidelines/second-edition/report/pdf/pag_advisory_committee_report.pdf
https://health.gov/paguidelines/second-edition/report/pdf/pag_advisory_committee_report.pdf
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Fundamental Principle Number Four

“The practice of sport is a human right. Every individual must have the possibility of
practising sport, without discrimination of any kind and in the Olympic spirit, which
requires mutual understanding with a spirit of friendship, solidarity and fair play.”

Fundamental Principle Number Six

“The enjoyment of the rights and freedoms set forth in this Olympic Charter shall be
secured without discrimination of any kind, such as race, colour, sex, sexual orientation,
language, religion, political or other opinion, national or social origin, property, birth or
Other Statusl ” OleDlC Charter 2018

Despite these recommendations, many sporting organizations are having a difficult time
squaring the ideals put forth in the Olympic Charter with their current eligibility policies
for women and transgender athletes. Deciding which athletes are eligible for the men’s
and women'’s divisions is complicated by the fact that we cannot identify any single
characteristic, or combination of characteristics, that can consistently identify all humans
as male or female. Genital structures and chromosomal arrangement all have
exceptions and non-binary variations that render them insufficient for the task.

Nevertheless, lines in the sand must somehow be drawn for sports that have gender
divisions. History highlights how difficult a task this is when relying only on science.

Gender Eligibility Testing: A Brief History

Prior to 1966 the reports and data on early gender eligibility testing are murky, however
it appears that for registration at international events, e.g. the World Championships or
Olympic Games, national federations relied on a medical certificate attached to the
application form to validate the gender of a female athlete. In many cases, suspicions
were raised as to the legitimacy of these documents and subsequently physical
examinations were performed on women athletes, Ferauson 1991

Between 1966 and 1967, universal testing of all women was introduced at the 1966
European Athletics Championships in Budapest. According to multiple sources, female
athletes were required to walk naked and undergo visual genital inspection by a panel
of doctors to obtain eligibility to participate in competitive sport, which were termed
“naked parades.” Ferguson 1991, Heggie 2010

Between 1967 and 1996 the IOC used the “buccal smear” test, which is comprised of a
swab taken from inside the cheek for DNA testing that allowed doctors to identify the
presence of multiple X chromosomes and thus, in theory, provide an objective basis for
distinguishing between women and men. The test was found to be unreliable, as it
falsely identified women with various genetic make-ups as men. Genel2005


https://stillmed.olympic.org/media/Document%20Library/OlympicOrg/General/EN-Olympic-Charter.pdf#_ga%3D2.142057716.734810397.1562089512-1140457529.1561998611
https://stillmed.olympic.org/media/Document%20Library/OlympicOrg/General/EN-Olympic-Charter.pdf#_ga%3D2.142057716.734810397.1562089512-1140457529.1561998611
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1478807/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1478807/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3007680/
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(05)67843-9/fulltext
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In 1996, the IAAF and IOC decided to use a different genetic test that identified the sex-
determining region of the Y chromosome to again, try to objectively distinguish female
from male. The new tests were used in the 1996 Summer Olympics in Atlanta, Georgia

where 8 of 3,387 female athletes failed them, although all were allowed to compete as

Starting at the 2000 Summer Olympic Games in Sydney, Australia, the IOC decided to
abandon universal testing for female athletes in favor of a “suspicion-based” approach,
where athletes suspected of being men competing in the women'’s divisions would be
tested. This move resulted in no screenings being performed at the Winter Olympic
Games of Salt Lake City in 2002, the Summer Olympic Games in Athens 2004, or the
Winter Olympic Games in Torino 2006. The suspicion approach ultimately led to officials
subjecting athletes like India’s Dutee Chand and South Africa’s Caster Semenya to
testing and public scrutiny. We'll cover this in some detail below.

In 2011 the IAAF published its Hyperandrogenism Eligibility Regulations to help
determine, once and for all, who was eligible for the female division in track and field
sports. To be eligible, individuals had to be recognized by law as female or intersex,
which is a historical term that has been replaced by disorders of sexual development
(DSD). Additionally, these individuals must have testosterone levels less than 10 nmol/L
for 6 months, which must be maintained during periods where individuals wished to
remain eligible. In cases where there was still uncertainty, the IAAF recommended a
physical examination to look for “feminine” characteristics, such as lack of body hair,
shape of breasts, and the presence of typical genital hair. To accomplish this, the IAAF
used The Tanner-Whitehouse Scale.

In April of 2018 the IAAF updated the Hyperandrogenism Eligibility Regulations
concerning eligibility for the women’s divisions in track and field sports. Briefly,
individuals must be recognized by law as female or intersex, have a testosterone level
of less than 5 nmol/L for 6 months prior to eligibility, and maintain this level for the
duration of their eligibility period. Of note: all physical exam criteria were removed from
the 2018 regulations.

Gender Eligibility Policy is Nuanced

As we can see, determining what gender division an individual is eligible to participate in
is complicated. So complicated in fact, that most sporting organizations don’t even try.
For example, the International Weightlifting Federation’s (IWF) technical rules for 2019
do not specify any eligibility requirements for participating in a women'’s division despite
using the word “women” 42 times and “gender” 23 times. They use the word “sex”
precisely zero times, though they do have a rule governing the color of the socks or
stockings worn by women serving as technical officials. WF 2019


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3007680/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3007680/
https://www.iwf.net/wp-content/uploads/downloads/2019/02/IWF_TCRR_01012019_v2.pdf
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It appears there is a concern for “gender fraud”, referring to the fear that men will
attempt to impersonate women athletes in pursuit of athletic success and accompanying
accolades. However, there are precisely zero examples of a man posing as a woman in
elite athletics in at least the past 50 years.Pielke 2016

Conversely, there are several examples of women posing as men in order to participate
in sport, e.g. Kathrine Switzer using only her initials to run the 1967 Boston Marathon
that was closed to women at the time.Switzer 2007 |t would seem that gender fraud in sport
is an example of an “academic urban legend” — a falsehood repeated so often by
academics and others that it comes to be accepted as true Rekdal 2014

If gender fraud isn’t really “a thing”, then what’s with all the regulation? It would seem as
though ensuring a level playing field while fostering participation in sport are the major
goals. However, these policies arguably limit eligibility for participation under the guise
of fairness. That is, inclusion seems to be permitted only in the demonstrated absence
of advantage. Yet some may interpret these policies as discriminatory at worst, or
potentially prohibitive when considering cases at the edge of socially-accepted gender
norms like Dutee Chand and transgender athletes.

Dutee Chand

Indian sprinter Dutee Chand won two gold medals at the 2014 Asian Junior Athletics
Championships in the 100m sprint and 4x400m relays. Due to her impressive
performance and “masculine build”, Chand had her testosterone levels tested by the
Sports Authority of India.Mchanty 2014 She was found to have a testosterone level in
excess of what was allowed by the 2011 IAAF Hyperandrogenism Eligibility
Regulations, resulting in a failed test and ineligibility for competition.

Chand appealed to the Court of Arbitration for Sport (CAS), the Swiss-based
organization that settles disputes within international sports recognized by the IOC. In
July of 2015 the CAS ruled in her favor, stating:

“According to the evidence reported by the IAAF, the competitive advantage that
men have over women is approximately in the range of 10 to 12% while that the
one enjoyed by hyperandrogenic athletes over other women would be between 1
and 3%. This advantage is not sufficient to justify a separation in the category of
female athletes since many other factors such as nutrition, coaching, other
genetic and biological variations have an impact on athletic performance.” €A52015

Chand was ultimately reinstated and ended up qualifying for the 2016 Summer Olympic
Games in Rio in the 100m sprint event, although she ultimately did not advance past the
gualifying heats despite her testosterone levels. While the CAS found that Chand may
have possessed a 1-3% performance advantage due to her testosterone levels, other
factors, such as nutrition, coaching, genetics, etc. also had the potential to similarly
impact performance. However, these other advantages and characteristics are not
formally regulated in sport, as we’ll see in the case of Eero Antero Mantyranta.


https://www.amazon.com/Edge-against-Cheating-Corruption-Cutthroat/dp/1938901576
https://www.amazon.com/Edge-against-Cheating-Corruption-Cutthroat/dp/1938901576
https://www.runnersworld.com/runners-stories/a20801860/kathrine-switzer-runs-the-boston-marathon/
https://journals.sagepub.com/doi/full/10.1177/0306312714535679
https://journals.sagepub.com/doi/full/10.1177/0306312714535679
https://journals.sagepub.com/doi/full/10.1177/0306312714535679
https://journals.sagepub.com/doi/full/10.1177/0306312714535679
https://journals.sagepub.com/doi/full/10.1177/0306312714535679
https://indianexpress.com/article/sports/sport-others/big-picture-i-am-who-i-am/
https://www.tas-cas.org/fileadmin/user_upload/Bulletin_2015_2_internet_.pdf
https://www.tas-cas.org/fileadmin/user_upload/Bulletin_2015_2_internet_.pdf
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Eero Antero Mantyranta

Finland’s distance skier Eero Antero Mantyranta won five Olympic medals (two gold,
one silver, and two bronze) in the 1960s. In endurance events, the oxygen carrying
capacity of the blood is an important biological factor in success. Hemoglobin, the
protein inside red blood cells that binds oxygen for transport to active tissues, is
produced by the bone marrow in response to erythropoietin or EPO, a hormone
produced by the kidneys. Athletes use exogenous EPO to increase their hemoglobin
levels so that they have more capacity to carry oxygen to active tissues. It is effective in
this capacity and is therefore a banned substance in tested sports. With more oxygen

carrying capacity, the athletes can work at higher intensities for longer periods of
time_Momaya 2015

EPO works by binding to the EPO receptor on cells in the bone marrow. When EPO
binds to the receptor, the cell starts making hemoglobin. There is a portion of the EPO
receptor that modulates this response, so that the cell doesn’t make too much
hemoglobin, as this can cause a variety of health problems. With that in mind, what
would happen if an individual had a mutation in the EPO receptor that resulted in a
broken “stop” signal, so the cell never gets the message that there was already enough
hemoglobin being produced? The individual would have excess hemoglobin production,
almost as if they were using exogenous EPO as a performance enhancing drug.

Well, Mantyranta, and much of his family, happen to carry such a genetic mutation. His
EPO receptor gene has a small anomaly that results in a hemoglobin level
approximately 65% higher than everyone else not taking EPQ.Epstein 2013

There has never been any official regulation on hemoglobin levels for the purposes of
athletic eligibility. Similarly, there has never been any type of eligibility criteria with
respect to any other genetic condition, such as gigantism (e.g. Romania’s basketball
player Gheorghe Muresan) or Marfan’s syndrome (e.g. US volleyball player Flo Hyman)
in professional sports. Both conditions result in increased height and limb length. Nor do
we use testosterone levels to determine male eligibility in sport. Rather it is used solely
for the purpose of determining eligibility in women’s sport by organizations using the
IAAF’s Hyperandrogenism Eligibility Regulations.

Transgender Athlete Eligibility

At present, there are multiple different policies put forth by international organizations.
Most of them have similar requirements to the 10C, which is listed in full below:

International Olympic Committee (I0C):
e Those who transition from female to male are eligible to compete in the male
category without restriction.


https://link.springer.com/article/10.1007/s40279-015-0308-9
https://link.springer.com/article/10.1007/s40279-015-0308-9
https://www.amazon.com/Sports-Gene-Extraordinary-Athletic-Performance/dp/161723012X
https://www.amazon.com/Sports-Gene-Extraordinary-Athletic-Performance/dp/161723012X
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e Those who transition from male to female are eligible to compete in the female
category under the following conditions:

o The athlete has declared that her gender identity is female. The
declaration cannot be changed, for sporting purposes, for a minimum of
four years.

o The athlete must demonstrate that her total testosterone level in serum
has been below 10 nmol/L for at least 12 months prior to her first
competition (with the requirement for any longer period to be based on a
confidential case-by-case evaluation, considering whether or not 12
months is a sufficient length of time to minimize any advantage in
women'’s competition).

o The athlete's total testosterone level in serum must remain below 10
nmol/L throughout the period of desired eligibility to compete in the female
category. I0C Consensus 2015

The other organizations listed below tend to have similar procedures to the IOC,
although there are some notable differences:

e National Collegiate Athletic Association (NCAA): The NCAA differs from the
IOC in that it requires Female-to-Male (FTM) trans athletes to obtain a medical
exception for treatment with testosterone for diagnosed Gender Identity Disorder
or gender dysphoria and/or Transsexualism. These individuals are no longer
eligible to compete on a women'’s team without changing that team status to a
mixed team. While there are no set cut-offs for testosterone levels published for
either FTM or Male-to-Female (MTF) trans athletes, MTF athletes must have
documentation of testosterone suppression for one year prior to being eligible to
compete on a women’s team. That being said, MTF athletes can compete prior to
the full one year of suppression, but the women’s team designation will be

changed to “mixed team” status until completion of one year of suppression. NcAA
Inclusion of Transgender Student-Athletes 2011

e CrossFit: CrossFit follows the IOC’s lead in all policies outside of requiring legal
documentation of their gender, such as a state ID or driver’s license. They
include a provision for women athletes whose total testosterone levels are
greater than the IOC’s cut-off of 10 nmol/L. To remain eligible for participation in
the women’s division these athletes must demonstrate that they have a genetic
condition that affects the bioavailability of their serum testosterone, such as

hyperandrogenism, androgen insensitivity syndrome, or 5-alpha reductase
deficiency. CrossFit Rulebook 2019

e United States Weightlifting (USAW): The USAW uses the IOC’s policy for the
most part, though they do require more extensive documentation and hormonal
suppression. Athletes wishing to change their gender identity need to have a
written letter requesting eligibility to participate as a different gender, a
confirmation of gender identity from a medical professional, and legal
documentation of their identified gender. With respect to hormonal suppression in


https://stillmed.olympic.org/Documents/Commissions_PDFfiles/Medical_commission/2015-11_ioc_consensus_meeting_on_sex_reassignment_and_hyperandrogenism-en.pdf
https://stillmed.olympic.org/Documents/Commissions_PDFfiles/Medical_commission/2015-11_ioc_consensus_meeting_on_sex_reassignment_and_hyperandrogenism-en.pdf
https://www.ncaa.org/sites/default/files/Transgender_Handbook_2011_Final.pdf
https://www.ncaa.org/sites/default/files/Transgender_Handbook_2011_Final.pdf
https://games.crossfit.com/rules/open
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MTF athletes, the USAW requires two years of hormone therapy, instead of just
one as required by the I0OC, to minimize gender related competitive advantages.
For FTM athletes desiring hormone therapy, documentation must be provided
certifying the athlete’s therapy is being monitored by a medical doctor and is not
being used as a way to enhance athletic advantage.YSAW Transgender Policy

e United States of America Powerlifting (USAPL) and International
Powerlifting Federation (IPF): While both organizations recognize the I0C’s
policy on transgender participation in sports, there is only limited opportunity for
transgender athletes to participate. Specifically, transgender women are not
allowed to compete in the women’s division but are allowed to compete in the
men’s division. If they are taking spironolactone, a common anti-androgen used
in combination with synthetic estrogen for transitioning individuals, they must
obtain a therapeutic use exemption (TUE) in order to participate and comply with
existing WADA regulations. Transgender men, or any athlete taking testosterone,
may not participate in USAPL or IPF competitions, with or without a Therapeutic
Use Exemption form. No TUEs are available in USAPL or IPF for testosterone
therapy. However, transgender men may participate in the men’s division if they

are not taking testosterone or any other prohibited substances. YSAPL Transgender
Policy

At present, it appears that registering for an event sanctioned by CrossFit, USAW, or
IAAF requires transgender women to maintain testosterone levels of less than 10
nmol/L for a period of either 1 year (CrossFit and IAAF) or 2 years (USAW) to be eligible
for the women'’s division. Conversely, no objective limits have been placed on
transgender men for testosterone levels, despite receiving exogenous testosterone
support.

Again, none of the organizations listed here define sex or gender for the
purposes of participation eligibility. This bears repeating. Nobody has definitively
said who is and who isn’t a female or a male (or man or woman). Further, none of the
organizations list testing policies and procedures for sex or gender verification, which
follows the 10C’s decision from 2000 to eliminate routine sex testing in individuals.

When discussing this issue with the USAPL’s TUE Chair, Dr. Kris Hunt, he lamented
that there isn’t any way to do this objectively and even if there were, the costs would
likely be prohibitive. Personal Communication Hunt 2019 Eqr those concerned about equity in sport,
we lack any criteria beyond self-reporting to establish gender separation for athletes.

To summarize, sporting organizations do not have technical procedures for identifying
who is eligible for the women’s or men’s division outside of the necessary legal
documents required to register for competition and the testosterone cut-offs described
above. However, transgender athletes appear to have a number of barriers to
participating in sport based on the premise of “fairness” in competition. Policy-makers


https://www.teamusa.org/-/media/USA_Weightlifting/Documents/Athlete-Programs/Policies/USAW-Transgender-Policy-PDF.pdf
https://www.usapowerlifting.com/transgender-participation-policy/
https://www.usapowerlifting.com/transgender-participation-policy/
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are looking to science to answer the question: Do transgender athletes have a
competitive advantage?

The Gender Gap In Performance

One way to attempt to answer this question is to look at the performance gap between
cisgender athletes. In doing so, researchers may be able to predict what competitive
advantage, if any, persists after an individual transitions.

A 2010 paper by Thibault et al. measured the difference between the top 10 performers’
results from each gender across a wide variety of different events. The authors report:

“A stabilization of the gender gap in world records is observed after 1983, at a
mean difference of 10.0% + 2.94 between men and women for all events. The
gender gap ranges from 5.5% (800-m freestyle, swimming) to 18.8% (long jump).
The mean gap is 10.7% for running performances, 17.5% for jumps, 8.9% for
swimming races, 7.0% for speed skating and 8.7% in cycling. The top ten
performers’ analysis reveals a similar gender gap trend with a stabilization in
1982 at 11. 7%_"Thibault 2010

The 10-12% difference in performance between different genders has been
corroborated in several other reviews, with exceptions in events where upper-body
power is a major contributor and in ultra-endurance swimming. In the sports reliant upon
upper-body power, the gender gap is larger, at more than 15%. In ultra-endurance
swimming the gap is now less than 5%, Sandbakk 2017

However, there’s some nuance here, as different results emerge when we consider
individual sports. Consider that the gender gap in Olympic weightlifting is at 36.8%,
which is far greater than the average difference of 10-12% cited above.™"Pault2010 Ap
even larger gap is seen when comparing international-level powerlifters. A recent review
of competitors in the International Powerlifting Federation (IPF) conducted by their
affiliate federation, USA Powerlifting (USAPL), showed approximately a 40-70%
difference in strength performance between men and women, depending on what kind
of statistical analysis was used.Personal Communication Hunt 2019

One way to look at this is to suggest that some biological factor such as testosterone,
presence of a Y-chromosome, growth hormone levels, or some combination of
biological factors have a greater opportunity to widen the gap in barbell sports when
compared to sports where the focus on absolute strength is not as significant and the
gap is lower.

A 2018 review by Handselman et al., suggests the evidence for all these biological
factors, save for testosterone, is fairly weak. For example, the presence of a Y
chromosome was thought to result in the 10-15 cm height difference between men and
women, which subsequently resulted in greater muscle mass given that height is


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761733/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761733/
https://journals.humankinetics.com/doi/abs/10.1123/ijspp.2017-0196
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761733/
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correlated with muscle-mass-carrying-capacity. However, the only gene on the Y
chromosome associated with an effect on height is the short stature homeobox (SHOX)
gene, which has a dose-dependent effect on height in humans. In other words, the more
copies of this gene a person has, the taller they grow. As it turns out, the SHOX gene is
located on both the X and Y chromosomes - not just the Y chromosome. Individuals
with the genotypes 47 XYY and 47 XXY are approximately the same height, which
suggests the Y chromosome’s genetic effect on height is insignificant, if present at all.
Handsleman 2018 The effect of different testosterone levels on the performance gap is a
different story and will be discussed separately.

On the other hand, one might observe the larger gender gap in barbell sports and
wonder whether there may be other, non-biological factors involved. For example,
women weren’t allowed to compete in Olympic weightlifting at the Olympics until the
2000 Summer Games in Sydney."bault2010 Additionally, about 50 world records in
women’s weightlifting are set by Chinese athletes, which speaks to both the success of
the Chinese recruitment and development systems as well as the relative
competitiveness compared to the men’s divisions.Cullaume 2009 |n the case of powerlifting,
a women’s division was added to the Bench Press in the 2000 Paralympic Games in
Sydney while men had been competing since 1992, Paralympic 2016 The earliest available
data available for women competing at the non-Olympic international level was from the
5th World Games, held in Finland in 1997, The inaugural World Games in 1981 featured
onIy men’s divisions.World Games Results

Competitiveness is driven by several factors, one of which is participation rates. Larger
pools of competitors tend to increase the probability that there are multiple standouts,
which drives competitiveness (and records) up. Consider the following: it wasn’t until the
2012 Summer Olympic Games in London that every country's delegation included a
female competitor for at least one sport. carranica2013 Additionally, the latest data on
USAPL’s over 22,000 members indicate a 2:1 ratio of men to women as of 2018
memberships, up from a previous ratio of 4:1 in 2014. Taken together with the short
history of women'’s participation in barbell sports, psychosocial and cultural factors could
be important contributors to the larger gender gap seen in barbell sports.carranica2013 |
other words, we may not yet know what women can do in this arena because we do not
yet have a representative sample.

Based on the present evidence, it is reasonable to suggest that biological,
psychological, and sociocultural factors contribute to the range of gender gaps observed
across sports. Sports with a long history of women'’s inclusion and large athlete pools,
such as running, cycling, and swimming demonstrate the 10-12% performance gap,
even for sprint events like the 100 m race and all 100 m swim events, Sandbakk 2017

Conversely, sports that require more upper-body muscle strength, e.g. canoeing,
kayaking, and skiing, tend to have a gender gap of around 15%.52"dbakk 2017 Einglly, the
gender gap is actually reversed in open-water ultra-endurance swimming. Women hold
the records for both the 32-km ‘Catalina Channel Swim’ and 46-km ‘Manhattan Island
Marathon Swim.Knechtie 2014 However, with ultra-endurance swimming, we may also suffer


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761733/
https://hal-insep.archives-ouvertes.fr/hal-01771694/document
https://www.paralympic.org/powerlifting/about
https://www.paralympic.org/powerlifting/about
https://www.powerlifting.sport/championships/results/world-games-results.html
https://www.researchgate.net/publication/234097869_The_Gender_Gap_in_Sport_Performance_Equity_Influences_Equality
https://journals.humankinetics.com/doi/abs/10.1123/ijspp.2017-0196
https://journals.humankinetics.com/doi/abs/10.1123/ijspp.2017-0196
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from a smaller than representative sample size. Of the four fastest swims at Catalina,
only one was measured within in the last seven years, and one of the records is over
four decades old. Despite this, the current data on powerlifting and Olympic weightlifting
suggest a nearly 3-fold increase in the performance gap between genders, which may
be inflated by non-biological factors such as participation and coaching access,
sociocultural factors, and inequality at every level of sport, among others.

Nevertheless, there are certainly real biological differences between men and women
that we should address:

Height: On average, men tend to be 10-15 cm taller than women. Ja"ssen 2000 One way to
predict this in pediatric patients is to subtract 13 cm from the father's height and average
that value with the mother's height for girls. For boys, 13 cm is added from the mother’s
height and averaged with the father’s height. The 13 cm represents the average
difference in height of men and women. T@"er 1970 |t js thought that testosterone release
during puberty is responsible for the average greater height in men. courant 2010

Muscle Mass: On average, men tend to carry 30-40% more lean body mass than
women (this includes muscle, organ, bone, water, and all other non-fat mass).’anssen 2000
However, height and weight influence muscle carrying capacity for an individual
regardless of sex or gender. Heymsfield 2015,Gallagher 1997 |nterestingly, when correcting for
height and total body weight, the gap narrows to an approximately 10% average
difference in lean body mass between men and women across the entire lifespan.
Kirchengast 2010 Men and women exhibit a similar relative increase in muscle hypertrophy in
response to resistance training as well. Abe 2000

Strength: Muscular strength can be defined as force production measured in a specific
context. Based on small data sets, it is reported that men have 48% and 34% greater
strength than women in the upper and lower body muscles, respectively. Miler 1993
However, no differences in strength between men and women are seen when
normalized for muscle cross-sectional area. Miller 1993 Bishop 1987 Hannah 2012 Additionally,
men and women exhibit similar relative responses to resistance training, with no
gender-specific responses noted after 10-weeks of resistance training. ©ent! 2016

Finally, a number of other gender-independent factors contribute to the regulation of
adult muscle mass, including genetics, race, adiposity, training, diet, and birth order.
Heymsfield 2015 Eor example, data from twin studies suggests up to 50% to 60% of the
difference in muscle mass and strength may be due to genetic factors without clear
gender influences. Silventoinen 2003, Beunen 2004, Silventoinen 2008 §gid differently, the amount of
muscle mass and strength displayed by an individual may be influenced by non-sex
genetics to a level that rivals or exceeds the influence of gender.

Power: Muscular power can be defined as high-velocity force production. As described
above, men tend to be taller, heavier, and carry more muscle and less body fat than
women. Despite men having more muscle mass however, there does not appear to be
any difference in average muscle fiber type composition (e.g. Type I- and Type Il fibers)


https://www.physiology.org/doi/full/10.1152/jappl.2000.89.1.81?url_ver=Z39.88-2003&amp;rfr_id=ori%3Arid%3Acrossref.org&amp;rfr_dat=cr_pub%3Dpubmed
https://www.ncbi.nlm.nih.gov/pubmed/5491878
https://www.ncbi.nlm.nih.gov/pubmed/19933393
https://www.physiology.org/doi/full/10.1152/jappl.2000.89.1.81?url_ver=Z39.88-2003&amp;rfr_id=ori%3Arid%3Acrossref.org&amp;rfr_dat=cr_pub%3Dpubmed
https://www.ncbi.nlm.nih.gov/pubmed/25851205
https://www.ncbi.nlm.nih.gov/pubmed/9216968
https://www.tandfonline.com/doi/abs/10.1080/09751270.2010.11885146
https://www.ncbi.nlm.nih.gov/pubmed/10638374
https://link.springer.com/article/10.1007/BF00235103
https://link.springer.com/article/10.1007/BF00235103
https://www.ncbi.nlm.nih.gov/pubmed/3608972
https://www.ncbi.nlm.nih.gov/pubmed/22308163
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4756754/
https://www.ncbi.nlm.nih.gov/pubmed/25851205
https://www.ncbi.nlm.nih.gov/pubmed/14624724
https://www.ncbi.nlm.nih.gov/pubmed/15604933
https://www.ncbi.nlm.nih.gov/pubmed/18271028
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between genders. Miler 1993 Tyne | muscle fibers are classically referred to as “slow-
twitch” muscle fibers and tend to produce low amounts of force for long periods of time,
e.g. they are very fatigue resistant. In contrast, Type Il muscle fibers, or “fast-twitch”
muscle fibers, tend to produce high levels of force for short periods of time and are tend
to fatigue quickly.

Interestingly, muscle fiber type composition seems to be more strongly correlated with
training history and athlete caliber than gender. Seranc 2019 For example, women who
compete in Olympic weightlifting at the World or Olympic level were found to have 71%

fast-twitch type lla fibers compared to the 63% seen in men competing at the National
level. Serrano 2019

While absolute power output appears to be greater in men in general, when we
normalize existing power data for fat-free mass and fat-free cross-sectional area
(approximating the amount of skeletal muscle mass) there are few, if any, gender-
specific differences in power, van den Tillaar 2004

For example, Slawinski et al. looked at peak acceleration after 1 second in 100 world-
class sprinters (50 women and 50 men). After normalizing for body mass, men and
women had approximately the same peak acceleration power. S'awinski 2017 Thjis study is
unigue given the relatively large sample size of 100 and the findings. Nevertheless, the
generalizability of these results be limited given that all subjects were already world-
class sprinters and thus, not generalizable to untrained individuals.

Additional evidence from researchers in Spain provides insight here: 155 college-aged,
untrained individuals (123 men and 32 women) tested their anaerobic power output
using a Wingate cycling test, which showed no differences between men and women
when normalized for fat-free mass. Perez-Gomez 2008

Body Fat: As mentioned above, men tend to have 10% greater lean body mass than
women of the same height and weight, while women have about 10% greater body fat
than men. This gap also tends to be preserved over the entire lifespan. Kirchengast 2010

Hemoglobin: As described above in the Eero Mantyranta story, hemoglobin is
responsible for carrying oxygen around to active tissues. On average, hemoglobin
levels are 12% higher in males than females, which is thought to be due to the effect of
testosterone, Shahani 2009

Testosterone: In healthy males, testosterone ranges between 250 - 1000 ng/dL are
considered normal, with some slight variation on the upper and lower limits depending
on the laboratory and age of the individual.V°@es 2015 This wide range does not appear to
confer an athletic advantage, however. Individuals with endogenous testosterone levels

the higher end of normal do not tend to outperform individuals with testosterone levels
at or near the lower end. Karkazis 2012 Bermon 2018 Morton 2018 Morton 2016

Experimental evidence reflects a nearly 5-fold difference in average testosterone levels


https://link.springer.com/article/10.1007/BF00235103
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6436686/
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https://www.ncbi.nlm.nih.gov/pubmed/14624295
https://www.ncbi.nlm.nih.gov/pubmed/26644061
https://www.ncbi.nlm.nih.gov/pubmed/18084774
https://www.tandfonline.com/doi/abs/10.1080/09751270.2010.11885146
https://www.ncbi.nlm.nih.gov/pubmed/19494706
https://www.ncbi.nlm.nih.gov/pubmed?term=26504097
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5152729/
https://bjsm.bmj.com/content/bjsports/early/2018/07/07/bjsports-2018-099700.full.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6189473/
https://www.physiology.org/doi/full/10.1152/japplphysiol.00154.2016
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between your typical man and woman. ¢« 2018 This produces the much lower normal
testosterone range for women of 20-60 ng/dL, with additional variation based on the lab
and phase of the menstrual cycle. ¢lark 2018 Longcope 1986 \W hen it comes to athletes
however, things are not so clear. A 2017 study found that 101 of 795 (13%) men had
free testosterone levels that were within the reference range for cisgender women
without DSD (<0.23 nmol/L). Bermon 2017 Regardless, as seen with men testosterone
ranges in women do not neatly and reliably correlate to performance.

Returning to the aforementioned Dutee Chand case for a moment, the Court of
Arbitration in Sport said, “The Panel has accepted that testosterone is the best indicator
of performance difference between male and female athletes. However, the evidence
does not equal the level of testosterone in females with a percentage increase in
competitive advantage.”“”S 2015 |n other words, even though Chand’s testosterone levels
exceeded the normal female range, the panel could not find convincing evidence that
this conferred an advantage that could be quantified. Indeed, Chand did not even make
it into the final heats, let alone medal in the 2016 Games.

In 2012, Dr. Katrina Karkazis and Dr. Rebecca Jordan-Young, two influential bioethicists
published a landmark paper titled “Out of Bounds, A Critique of the New Policies on
Hyperandrogenism in Elite Female Athletes” in the American Journal of Bioethics. In
this article, the authors reviewed the controversies over eligibility policies and conclude
with respect to testosterone:

“Despite the many assumptions about the relationship between testosterone and
athletic advantage, there is no evidence showing that successful athletes have
higher testosterone levels than less successful athletes.” Karkazis 2012

Still, the IAAF continues to use testosterone levels to determine who is eligible for the
women’s division. In the recent case between the IAAF South African runner, Caster
Semenya, the IAAF has produced data suggesting that women with testosterone levels
in the highest tertile (one third) had a competitive advantage compared to women
competitors with testosterone levels in the lowest tertile. Specifically, women with the
highest free testosterone tertile performed better in the 400m, 400m hurdles, 800m,
hammer throw, and pole vault with margins of 2.73%, 2.78%, 1.78%, 4.53%, and
2.94%, respectively, Bermon 2017

However, there were a number of problems with this analysis including duplication of
data that skew the results, use of data that cannot be corroborated by actual event
results, and ignoring results showing negative correlations between testosterone levels
and performance. There were examples of women with higher testosterone levels that
underperformed in strength/power events like the 100m (-2.63%), 100m hurdles (-
1.69%), 200m (-1.59%), and javelin (-2.53%) when compared to women with lower
levels. Bermon 2018 Tg symmarize, these events showed women with the highest
testosterone were at an apparent disadvantage.
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Consider that when the data are averaged across all events, the advantage for running
events is only 0.31% and 1.07% for non-running events. There is also no consistent
correlation between performance level in men and testosterone levels.Bemon 2018 Thjg
suggests the purported “advantage” presented by the IAAF is an artifact. Due to these
errors in the use and reporting of this data, the British Journal of Sports Medicine has
been asked to retract the initial paper. Pielke 2018

Sports are divided into women’s and men’s categories, not “low testosterone” and “high
testosterone” divisions, or any other biological variable for that matter. Solely focusing
on testosterone may be ill-advised. The CAS added the following in the case of Dutee
Chand:

“The Panel found that the Athlete has established that it is prima facie
discriminatory to require female athletes to undergo testing for levels of
endogenous testosterone when male athletes do not. In addition, it is not in
dispute that the Hyperandrogenism Regulations place restrictions on the
eligibility of certain female athletes to compete on the basis of a natural physical
characteristic (hamely the amount of testosterone that their bodies produce
naturally) and are therefore prima facie discriminatory on that basis too.” ©AS2015

Overall, the size and sources of the performance gap in sport are complex and not-yet
fully characterized. While it appears that there are real differences in biological inputs
such as testosterone, muscle mass, height, and hemoglobin levels (among others), it is
also clear that gender-independent factors such as genetics and training, in addition to
non-biological factors like equality in participation opportunities, play substantial roles in
performance. It is also unclear what role this science should play in determining policies
for gender eligibility in sport, particularly as it applies to transgender athletes.

Do Transgender Athletes Have an Advantage?

Another way to assess the performance gap, if any, between transgender women and
non-transgender women in sport is to look at women with hyperandrogenism. Women
with this condition have testosterone levels that approach, and in some cases exceed,
the lower end of the normal range for men for much, if not all, of their lives.
Hyperandrogenism occurs in 5-10% of women due to DSD, Polycystic Ovarian
Syndrome (PCOS), Congenital Adrenal Hyperplasia (CAH), and other medical
conditions. Yildiz 29

Dutee Chand’s case is again relevant. The CAS weighed in on this issue using a panel
of medical experts:

“According to the evidence reported by the IAAF, the competitive advantage that
men have over women is approximately in the range of 10 to 12% while that the

one enjoyed by hyperandrogenic athletes over other women would be between 1
and 3%. This advantage is not sufficient to justify a separation in the category of
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female athletes since many other factors such as nutrition, coaching, other
genetic and biological variations have an impact on athletic performance.” €AS2015

This CAS ruling suggests that women (gender) exposed to elevated levels of
testosterone for most if, if not all, of their life do not have an “unfair” advantage in sport.
Furthermore, this sets a precedent for transgender women interested in participating in
sports. A competitive advantage of less than 3% would potentially grant them eligibility
to participate in the women'’s division. Conversely, a competitive advantage of 10-12%
or greater would require a different solution for inclusion into sport.

Another way to assess whether transgender athletes have a competitive advantage is to
look at published research on transgender individuals. At present, there are only three
published studies that report objective data on the effects of gender transition on the
musculoskeletal system. The dearth of direct evidence on this topic may have
implications on the role science should play in policy-making.

Gooren et al.

The first paper is from leading experts in endocrinology and transgender medicine, Drs.
Louis Gooren and Mathijs Bunck, and was published in 2004 in the European Journal of
Endocrinology. The detailed measurements and relatively large sample size make it
particularly interesting., Pre-transition data for participants can be seen in Figure 4.

Male to Female (Transwomen) N=19

Female to Male (Transmen) N=17

Average Age 26.6 years Average Age 24.6 years
Average Weight 66.1 kg Average Weight 60.7 kg
Average Height 177.8 cm Average Height 167.1cm
Average BMI 20.8 kg/m2 Average BMI 21.7 kg/m2
Average Muscle Area 306.9 cm2 Average Muscle Area 238.8 cm2
Serum Testosterone 21.5 nmol/L Serum Testosterone 1.6 nmol/L

Figure 4: Baseline measurements for Gooren et al. subjects. .

With respect to the transitioning process, the FTM individuals received 250 mg of
testosterone every two weeks via injection, whereas the MTF individuals underwent
hormonal suppression using an anti-androgenic compound, which was stopped after the
first 2 years, followed by indefinite treatment with the synthetic estrogen. Data was
collected prior to transition and after 1 and 3 years.

A brief aside, cyproterone acetate is a medication brought to market as an oral
contraceptive for women (in combination with estrogen) in Europe in the 1970’s and
later Canada in the 1980s. It was never approved for use in the United States. With
respect to its anti-androgenic effects, ilts anti-androgenic mechanism of action is
interesting, as it involves inhibition of s Luteinizing Hormone (LH) release from the
pituitary gland. In response to this reduction in pituitary LH secretion, the testes produce
less testosterone. Cyproterone also blocks the binding of dihydrotestosterone (DHT),


https://www.tas-cas.org/fileadmin/user_upload/Bulletin_2015_2_internet_.pdf
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which is a potent metabolite of testosterone that has a greater affinity for the androgen
receptor when compared to than testosterone. -Neumann 1999

In the United States, spironolactone (trade name Aldactone) is the most widely used
drug for transgender women (ei.ge. MTF individuals). Mechanistically, spironolactone
inhibits binding of testosterone to the androgen receptor (ei.ge. competitive inhibition)
and prevents the testes from making synthesizing testosterone.

Spironolactone can be is often prescribed off off-label to treat hormonal acne (ei.ge.
acne vulgaris) in adult women. £2endlein 2016 Aqdijtionally, spironolactone is commonly
prescribed as an adjunctive treatment for hirsutism (facial hair growth) associated with
polycystic ovarian syndrome (PCOS) if initial treatment with oral contraceptives produce
suboptimal results.Martin 2018 \N/jth that being said, spironolactone is currently on the
World Anti-Doping Agency’s prohibited substance list, as it can be used as both a
masking agent and a diuretic.YAPA 2019 However, athletes can have their physician
submit a request for a therapeutic use exemption or “TUE” in order to use
spironolactone outside of competition, e.g., although the athletes must stop using the
medication 5 days prior to competition.

Interestingly, the USAPL has performed a retrospective internal data review on female
powerlifters who received a TUE for spironolactone to characterize the effect of the
medication on strength performance. Based on the data of from ~25 female
competitors, it appears that there is a reduction in short-term strength performance (e.g.

powerlifting total) in the short- term, which can be negated via continued long-term
training_ Personal Communication Hunt 2019

Back to Gooren et al study, which found that body weight increased by 3.4 kg (7.5 Ib)
while muscle cross-sectional area increased by nearly 47 cm? in FTM individuals after
one year of testosterone administration (see Figure 5). Data from these same authors
show a slight reduction in thigh muscle cross sectional area to 280 cm? after three years
of hormone suppression, suggesting a likely plateau in muscle mass accrual when
bringing testosterone levels up to that of a “eugonadal” male.

Male to Female (MTF) Individuals

Metrics Before Testosterone Suppression After Testosterone Suppression
Height (cm) 177879 1778+7.9
Bodyweight (kg) 66.1+11.7 6991+11.3
BMI (kg/im2) 208+ 2.6 22027
Muscle Cross Sectional Area (cm2) 306.9 +46.5 277.8+37.0
Serum Testosterone (nmol/l) 215+5.8 1.0+£0.0
Hemoglobin 9.3+£0.7 8.0+0.7
IGF-1 38.0+10.0 14.0+8.0

Figure 5: Male to Female transgender individuals prior to testosterone suppression and 1 year after
testosterone suppression.

In MTF individuals undergoing hormonal suppression, Gooren et al. found that body
weight increased by 3.8 kg (8.3 Ib) while muscle cross-sectional area dropped by nearly
40 cm? after 1 year, which represents an increase in body fat and loss of muscle mass


https://link.springer.com/chapter/10.1007/978-3-642-45745-6_3
https://link.springer.com/chapter/10.1007/978-3-642-45745-6_3
https://www.jaad.org/article/S0190-9622(15)02614-6/abstract
https://www.ncbi.nlm.nih.gov/pubmed/29522147
https://bit.ly/2RDGM3s
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(See Figure 6). Hemoglobin and IGF-1 also decreased, which likely corresponds to the
reduction of testosterone to castration levels. Finally, data from these same authors
show a further reduction in muscle cross sectional area to 271 cm? after three years of
hormone suppression.

Female to Male (FTM) Individuals

Metrics Before Testosterone Suppression After Testosterone Suppression
Height (cm) 167.1+7.8 167.1+7.8
Bodyweight (kg) 60.7+11.8 634+11.4
BMI (kg/m2) 21.7+35 226 3.0
Muscle Cross Sectional Area (cm2) 2388+ 31.1 285.3+35.6
Serum Testosterone (nmol/l) 16+0.6 308+11.4
Hemoglobin 8.2+0.7 9.4+0.8
IGF-1 26.0+12.0 36.0+14.0

Figure 6: Female to male transgender individuals prior to testosterone administration and 1 year after
testosterone administration.

Quantitative comparisons for muscle cross sectional area at the thigh were also made
between the subjects prior to transitioning and after hormonal suppression or
administration had taken place for one year, as shown in Figure 7.
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Figure 7: Muscle cross sectional area comparisons between subjects pre and post hormonal
administration (FTM) or suppression (MTF), respectively. *= P <0.05, NS=not statistically significant.
Circle represents the mean in cm?whereas the whiskers represent the standard deviation.

Notice the significant overlap in muscle cross sectional areas between all of the
subjects. The mean cross-sectional areas, labeled with an empty circle, suggest that
pre-transition men (46, XY) tend to have greater muscle cross sectional area than pre-
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transition women (46, XX). However, we can also see the considerable overlap
between transgender women (46, XY after testosterone deprivation) and cisgender
women (46 XX before testosterone treatment).

While the average amount of muscle cross-sectional area in transgender women is
about 39 cm? higher than cisgender women, the overlap in range of muscle cross
sectional areas is remarkable. The authors observed this as well, remarking:

“After 1 year of androgen deprivation, mean muscle area in MTF had decreased
significantly but remained significantly greater than in FTM before testosterone
treatment, though with an overlap that was almost complete when androgen-
deprived MTF were again compared to untreated FTM. Gooren 2004

Harper et al. and T'Sjonen et al.

Two other papers attempt to further characterize musculoskeletal and performance
changes in transgender individuals. First up, the 2015 paper by Dr. Joanna Harper,
Race Times for Transgender Athletes.

For some background, Joanna Harper is a medical physicist, distance runner, and
advisor to the I0C on matters of gender and sport. She was instrumental in developing
the 2015 I0C transgender policy and advises on matters of gender and sport. She is
also a transgender woman. In her 2015 study, she compared race times of 8
transgender women before and after transitioning. She reported:

“Collectively, the eight runners were much slower in the female gender; slow
enough, in fact, that their age-graded performances were almost identical to their
male AGs [age gradings*-see below]. Two of the runners had higher average
AGs in male gender than in female gender, while one runner had higher female
AGs than male ones. The changes in the age grades of these runners mirrored

changes in their training habits. Hareer 2015

*AG= age grading, a method of comparing the performance of athletes for all ages and both sexes. For
running events, the athlete’s race time (RT) is compared to the fastest time ever run by a person of that age
and sex, or the age standard (AS)

The sample size here is small, so the results must be viewed in that light. However, at
least in the cases of these eight individuals, transitioning to female resulted in race
performances that mirrored their gender-adjusted gradings. They did not become better
runners as women than they were as men.

The third study by T'Sjoen et al. looked at 50 individuals who transitioned from male to
female with anti-androgen medication and sex reassignment surgery. After 12 months
of hormone replacement therapy (HRT), they reported “strikingly lower muscle mass”
and increased fat mass compared to pretreatment values and reference controls.
However, no absolute values for change in muscle or fat mass were reported. T Sioen 2009


https://www.ncbi.nlm.nih.gov/pubmed/15476439
https://www.semanticscholar.org/paper/Race-Times-for-Transgender-Athletes-Harper/1e6abd2c1e03ba88e9ac8da94ea1d69ff3f4878a
https://www.ncbi.nlm.nih.gov/pubmed/19121966
https://www.ncbi.nlm.nih.gov/pubmed/19121966
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Taken together with the Gooren et al. study discussed above, muscle mass decreases
markedly after transition among MTF individuals. However, despite the overlap in
muscle cross-sectional area between cisgender women (pre-transition) and transgender
women, it also appears that transgender women may carry more muscle mass than
cisgender women at 1-year post-transition on average. Additionally, none of the
available literature has directly measured any objective performance outcome (e.g.
strength, power, VO2max, etc.) outside of Harper’s report on race times pre- and post-
transition.

Unfortunately, that’s the extent of currently published quantitative data on transgender
athletes. All the other literature discusses policy, fairness, and other qualitative data. For
example, in the 2011 NCAA Policy on Transgender Student-Athletes, Eric Vilain, a
physician, professor, and Director of the Center for Gender-Based Biology and Chief
Medical Genetics Department of Pediatrics at UCLA, argued:

“Androgen deprivation and cross sex hormone treatment in male-to-female
transsexuals reduces muscle mass; accordingly, one year of hormone therapy is
an appropriate transitional time before a male-to-female student-athlete
competes on a women’s team.” NCAA Inclusion of Transgender Student-Athletes

However, there is still uncertainty regarding the “fairness” aspect of transgender
participation in sport, which continues to center around testosterone. Testosterone
levels correlate poorly to athletic performance when it comes to within-gender
competition — even in women (or men) who have higher than normal endogenous
testosterone levels. Karkazis 2012 Bermon 2018 | ags js known about the effects of previous
exposure to high levels of endogenous testosterone in the case of MTF individuals, or
current exposure to exogenous testosterone in the case of FTM individuals. Neither
have been well characterized nor fully understood.

Let’s assume that in the case of transgender women, previous exposure to testosterone
does confer an advantage and is associated with greater athletic prowess in excess of
3%. —The relevant question then becomes “Is it significant enough to warrant this
level of attention and regulation?”

If the end of the previous paragraph was rewritten with “height” or “body weight” instead
of “previous exposure to testosterone”, how would that change the discussion? There
are numerous examples of cisgender women with exceptional height and/or weight
more typically associated with cismen, who are very successful athletically. Should they
be ineligible to participate in the women’s division because of their more typically “male”
height or weight?

Recommendations and Conclusions

While biological differences in sport are fascinating, testosterone levels, chromosomal
makeup, or any other physiological parameter may be no more relevant to a gender


https://www.ncaa.org/sites/default/files/Transgender_Handbook_2011_Final.pdf
https://www.ncaa.org/sites/default/files/Transgender_Handbook_2011_Final.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5152729/
https://bjsm.bmj.com/content/bjsports/early/2018/07/07/bjsports-2018-099700.full.pdf
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eligibility policy than any other naturally occurring human characteristic. A few take-
home points:

1. Effectively regulating sports divisions based on sex using science is impossible.
There are no singular or combinations of objective criteria that can define each sex.
In other words: we have no way to consistently differentiate male from female and
we have never possessed the ability to do so. Gender and sex are not the same
thing. Sex is typically assigned at birth based the appearance on appearance of
external genitalia and or chromosomal makeup, whereas gender is socially
constructed and may vary from culture to culture and/or change over time.
However, sex is difficult to dichotomize into two binary divisions because there are a
number of different chromosome compositions consistent with either male or female
phenotypes. The phrase “biological sex” is meaningless and is ill-advised.

2. The gender gap between men and women’s performance in sport is estimated at
10% to 129%,Thibault2010 Thjs number increases to about 15% for sports requiring a
high degree of upper body strength and is much narrower at approximately 5% for
ultra-endurance sports. Sandvakk 2017 Nevertheless, the gap remains between 10-12%
for sprint events in running, cycling, and swimming. Sports like Olympic weightlifting
and powerlifting report a much larger gap of ~40%, but these numbers are likely to
be confounded by other variables including a relatively brief history of participation,
equity in training/competition opportunities, sociocultural attitudes about women in
strength sports, and inequalities at every level of sport. The gender gap in
performance is due to all of these factors and it is reductionist (and wrong) to
suggest the gap is all about biology (e.g. testosterone).

3. The Court of Arbitration in Sport has determined that women athletes with elevated
endogenous testosterone may have a competitive advantage of 1-3%, but that this is
“‘insufficient to justify a separation in the category of female athletes since many
other factors such as nutrition, coaching, other genetic and biological variations have
an impact on athletic performance.” ©A52015_Thys, the current precedent for a “fair”
advantage in sport via endogenous hormone production in women is 1-3%.

4. There are numerous heritable traits that confer significant advantages in sport,
independent of sex or gender. Finnish skier, Eero Antero Mantyranta, and US
Volleyball player, Flo Hyman, discussed earlier serve as excellent examples.
Additionally, consider that “at least 73 (different) genetic loci have been associated
with fitness and performance phenotypes” Rankinen 2002 Thage genetic factors can
produce advantages in excess of the allowable 1-3% competitive advantage
deemed to be attributable to endogenous testosterone in hyperandrogenic women
and, potentially, greater than the 10-12% performance gap between men and
women. At present, there are no sports organizations using any of these criteria to
determine participation eligibility, despite their potential to create an “unlevel playing
field”.


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3761733/
https://journals.humankinetics.com/doi/abs/10.1123/ijspp.2017-0196
https://www.tas-cas.org/fileadmin/user_upload/Bulletin_2015_2_internet_.pdf
http://europepmc.org/abstract/med/12165675
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5. Testosterone levels do not appear to reliably correlate to performance in either men
or women within the same gender divisions.kakazis 2012 Additionally, there is
substantial overlap between testosterone levels in men and women, Bermon 2017 Thjg
suggests using testosterone levels to determine eligibility for sport may be
inappropriate. At present, only the IAAF uses testosterone levels to determine
eligibility for the women'’s division in a handful of track events. There are no
testosterone (or other hormone) eligibility requirements for participation in any men’s

division for any sport. The CAS has suggested that this may be discriminatory. €AS
2015

6. The existing literature on transgender athletes is lacking. There are less than a
handful of quantitative studies published to date. In the case of transgender women,
the Harper study found no performance advantage and the Gooren study found that
muscle mass levels in transgender women closely approximated muscle mass levels
in cisgender women, though the average muscle mass levels of transgender women
remained higher, Harper 2015. Gooren 2004 At this time, it is not possible to confidently
determine what, if any, competitive advantage exists for transgender athletes under
the current IOC rules. Using data that compares men to women to determine
policies for transgender athletes may be inappropriate and lead to erroneous
conclusions. There are examples where these data are confounded by errors

relating to equity in competition, participation, training opportunities, and
misrepresentation. Thibault 2010 Capranica 2013 Guillaume 2009 Bermon 2018

7. The Olympic Charter encourages inclusion of individuals without discrimination
based on race, color, sex, sexual orientation, language, religion, political or other
opinion, national or social origin, property, birth, or other status. The rules of sport
exist to ensure “fair-play,” but are ultimately arbitrary. Inclusion, however, is not
arbitrary and represents a primary aim of the Olympic Charter, Qlvmpic Charter 2018 |t jg
likely that transgender athletes avoid participation in sport due to fear. Scnia2014
Putting additional restrictions on eligibility for transgender athletes is unlikely to
increase participation rates. Those in a position of power should consider
themselves obligated to continually review information and policies to ensure equity
and equality in sports participation, to the extent that’s possible.

The potential to do harm by restricting participation in sport is real. Women have been
denied opportunities to compete and have been subjected to a level of scrutiny
completely absent from the men’s divisions. These exclusionary policies pose risks to
the health and the enjoyment of life of those subjected to them, particularly those on the
edge of socially-accepted gender norms like DSD and transgender athletes. We should
be hesitant to further exclude transgender athletes based on undemonstrated harms to
competition when real harms to the excluded individuals are already recognized.

| would propose three potential solutions this issue:

1. Assess Gender like Nationality: Given that science cannot reliably determine what
makes a woman a woman and a man a man, perhaps we should stop trying. Instead,


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5152729/
https://www.ncbi.nlm.nih.gov/pubmed/28673896
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we could use a process similar to how international sports organizations regulate
nationality. Nationality is contentious subject and an “anything goes” policy might result
in a situation where athletes are traded between competing nations. Additionally, a
person’s nationality is not binary and, like gender and sex, cannot be defined
satisfactorily by science. For example, can you imagine trying to describe someone’s
“‘American-ness” and if that met criteria to be an American for competitive purposes?

To address this, a parent organization like the 10C could require individuals to register
as a particular gender at a qualifying event, e.g. a national or internationally-sanctioned
competition, which would take place across all age divisions as well. Then, once an
athlete becomes an adult, he or she would sign an affidavit testifying to his or her
gender.

Policies would also have to be in place to cover if an adult wishes to change their
gender, similar to the current IOC rules about declaring one’s gender no more
frequently than once every four years. This policy has the benefit of being consistent
with how science currently views gender and sex without limiting the inclusion of
individuals based on arbitrary consensus decisions. Pielke 2016

2. Open an Additional Division: Another idea -- though one that does not address the
inherent problems of regulating gender and sex in sport -- could involve the addition of a
third division in sports for transgender individuals to participate. The LGBT International
Powerlifting Championships introduced the “MX” division for inclusion of transgender
and intersex athletes in 2018.5ayGames Website The henefits of this idea are two-fold: 1)
Transgender, intersex, and non-binary individuals get to compete in their sport of choice
immediately; and 2) Objective data can be collected about performances relative to
cisgendered athletes in order to further the discussion about inclusion of transgendered
and intersex individuals in conventional sports’ two gender divisions, if desired.

Joanna Harper, who was discussed earlier, has lent some support to this idea,Harper 2018
Additionally, the TUE Chair for the USAPL, Dr. Kris Hunt, as well as long-time USAPL
president, Larry Maile, both agreed they were in favor of this idea being proposed at the
next committee meeting. Personal Communication Hunt 2019

On the other hand, implementation of this idea poses substantial drawbacks:
1) It fails to address the inherent problems with regulating gender and sex based on
science alone.
2) It limits participation of trans and intersex individuals in the gender division with
which they identify.
3) This division would require the transgender athlete to identify themselves as being
transgender, which has been shown to limit participation in other activities. Senia2014
4) If participation is very low, requiring transgender athletes to participate only in
their own division may function as a ban from participating at all. Consider if the
sport of soccer adopted a transgender woman division, but there weren’t enough
players to form multiple teams. The rule would effectively limit participation, not
encourage it.
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3. Keep Things the Same: Practically speaking, yes, the powers that be could just
keep things the same. Sports - and the rules that govern them - are just collections of
arbitrary consensus statements that have been collated into a rulebook. With respect to
powerlifting, there are over 50 separate federations within the United States, 14 of
which have international affiliates, and each functioning autonomously under their own
collection of arbitrary consensus statements called rules. As such, sports organizations
likely enact policies in order to fulfill their own mission statements and advance the
interests of their stakeholders. These sports organizations could continue their current
policies if they want, though there are consequences to maintaining the status quo.

For example, the Olympic Charter makes it clear that the practice of sport is a
fundamental human right that should be secured without discrimination of any kind.
Sports that are recognized by the IOC and aim to uphold the Fundamentals of
Olympism set forth in the Olympic Charter, are charged with reviewing their rules and
rule-making policies in order to support these aims first and foremost. In cases where a
sports organization’s policies and values are directly in conflict with the aims of the
Olympic Charter, the organization may need to revise its policies and values to more
closely align with the Fundamentals of Olympism. Alternatively, the organization may
choose to no longer be recognized as a sport by the I0C and thus, no longer subject to
the Olympic Charter’s policies and values.

Additionally, sports “punch above their weight class” with respect to their impacts on
society. Consider that the NFL has the largest revenue of any sporting organization in
the United States, earning $12 billion in 2015.Kaplan 2015 Tg pyt this into perspective,
Apple earned about $12 billion every two weeks in the first quarter of 2016./°P'¢ 2016 The
entire 2013 revenue of all major US sports (including NASCAR and the NCAA) was
about $23 billion, or 0.15% of the total US gross domestic product. Despite this, we give
sports a ton of attention, namely via television and social media. In 2015, ESPN was the
most-watched channel on television and had 18 of the top 27 most-watched shows.ESPN
20150n Instagram, Cristiano Ronaldo has the highest number of followers in the world at
173.5 million.Fuentes 2019 Thys sports - and by extension, sporting organizations - have a
responsibility to uphold when it comes to furthering the narrative of equity and equality
in both sports and society.Scz2012 They can and should move towards greater
inclusion and equity through policy.

There is support for increasing transgender athletes’ eligibility to compete with the 10C,
USAW, CrossFit, and NCAA all making strides towards inclusion. Arne Ljungqvist,
former high jumper, vice chairman of WADA, and chairman of the IOC’s Medical
Commission had this to say on trangender athletes in sport:

“Ultimately, the number of transsexual athletes who can successfully compete in
open international events is likely to be small, in accord with the estimated incidence
of gender dysphoria of one in about every 12,000 men and one in about every 30
000 women. Furthermore, the recommended process for gender reassignment as
described is rather arduous.
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Finally, individuals who fulfil these criteria will likely be at a relatively advanced age
athletically, at least in many sports, though there are notable exceptions—eg, in golf,
such as Mianne Bagger who recently qualified and has been competing on the
Ladies European Tour after competing in the Swedish Telia Tour in 2004. Inevitably
there will be transgendered athletes, such as Renee Richards, who will be
competitive at a high level, but most will probably wish to compete only at a masters
level or at local and regional events.

The recommendations of the International Olympic Committee are being adopted by
various sports governing bodies, such as the US Golf Association and Great Britain's

Ladies Golf Union. We believe that they provide a fair and equitable
standard.”1unaavist 2005

While I'm sure Ljungqvist was trying to be supportive by making these statements, the
policies about transgender eligibility in sport should not be influenced by how many
transgender individuals will participate in sport or what level they will compete at.
Rather, they should be determined by how sports organizations and their rule-makers
integrate complex topics like an athlete’s right to participate and fair play with science
and current social values (right or wrong).

Executive Summary

Fairness in sport, particularly on the issue of gender, has been a point of confusion and
contention for as long as governing bodies have been making the rules for athletic
contests. Increasing awareness and visibility of individuals who do not neatly fall into
men’s or women’s divisions have exacerbated these concerns. Particular scrutiny has
been applied to those who wish to compete as women. Most of the discussion here will
focus on that division, since the men’s divisions have been spared this level of
examination and controversy.

There has never been a “golden age” when this was simple. In the past, women were
simply excluded from sport. As barriers to participation have slowly fallen, questions
about who qualifies as a woman for competitive purposes have been raised and
unsuccessfully addressed multiple times. Lest an appeal to a more straightforward time
be made, we do not, nor have we ever, had an agreed-upon definition of what defines a
man or a woman that can be applied to all humans. There is no specific biological
characteristic, nor set of characteristics, including genital structures, reproductive
organs, or chromosomal arrangement, that can adequately answer this question. While
most humans can be comfortably grouped into either the men’s or women’s divisions,
there are others that cannot. Given that participation in sport is a widely shared and
enjoyable undertaking with multiple biological, psychological, and social benefits, finding
ways to maximize inclusion while preserving fairness is challenging.

Alas, there are no clear answers. Lacking a consistent way to define men and women
hamstrings the proceedings from the outset. When examining the performance
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differences between men’s and women'’s divisions, confounders in the data abound.
Teasing out the physiological and psychosocial components of the differences we
observe is not yet possible. Even the role of testosterone, which is one of the mostly
widely utilized performance enhancing drugs and thought to be the primary arbiter of the
gender gap in sports, becomes less clear when looking at the research. Lastly, there is
a paucity of research into how athletic performance changes when an individual
transitions between genders.

This handwringing is not simply an equivocation. A scientific consensus does not yet
exist regarding the differences between genders, let alone how to define those genders.
Because of this uncertainty, rules and policies that encourage inclusion of transgender
athletes represent the best balance among the imperfect choices available. Specifically,
allowing male-to-female transgender athletes to compete in the division of their choice
within sport should be not be considered prima facie disadvantageous to other women
competitors. This situation could potentially change or be clarified with further research
and we would adjust our recommendations if such findings became available. For now,
allowing transgender athletes to compete in their chosen division is prudent.
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