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For decades success in competitive international sport has been fostered to
promote national prestige and even argue for superiority of certain political systems.
[The former Garman Democratic Republic (GDR) is but one prominent example of a
nation in which high level competitive sport was explicitly chosen as a vehicle to
enhance a newly formed nation's identity. Other countries naturally sought to meet
the competition; thus, a quasi "arms race" in sport developed.] Given the great
national prestige engendered and the considerable expenditures involved in
international competitive sports, it is not surprising that individual athletes or even
nations were unable to resist the temptation of using illicit methods “to win at all costs”.
One prominant example of cheating is doping, usually with drugs. Another type of
cheating, namely the possibility that males may masquerade as females in women's
events, was widaly discussed in the early 1960's.

To prevant the possibility of males masguerading as females, the consensus
has been that some method of gender verification is required for females participating

in international sport. The test currently designated for this purpose is sex chromatin

analysis of buccal epithelial cells, obtained by scraping the buccal mucosa (buccal

smear). The principle is that genetic females (46 ,XX) show a single X-chromatlin mass,
representing the X chromosome in excess of one that undergoes inactivation; genetic
males (46,XY) show no X-chromatin, for in males the single X is not inactivated.
Unfortunately,sex chromatin analysis for gender verification has been criticized and
debated as unacceptable from both scientific and ethical points of view.(1-4)

Although deficiencies in gander testing have been recognized, no consensus
has arisen concerning an alternative. Some have claimed that albeit imperfect,
gender verification (“femininity”) testing is still required in order to maintain fairness in

women's competition (5). Indeed, international sports authorities like the International




Olympic Committee (IOC) and the International Amateur Athletic Federation (IAAF)
maintained that stance for decades.

Realizing both the discomtort of the medical/scientific community concerning the
continued use of sex chromatin testing as well as the responsibility for assuring
fairness in competition, the IAAF recently appointed a special working group to offer
recommendations concerning gender verification. These recommendations have now
been adopted by the IAAF and applied preliminarily in competitions. The IAAF plan
should serve as a model for all international competitions in which gender verification
is neadad.

istori nsi i

Concurrent with increasing public attention to international athletics, there arose
during the 1950s and early 1960s reports and rumors that not all athletes participating
in women's events were truly women. Krawezyski (6), Bausenswein (7) and
Jorgensen (8) comment on the limited and often ancedotal information available prior
to the 1960s. In a 1972 monogram Jongensen (8) alluded to a 1934 Olympic medal
winner who underwent a sex change operation after withdrawing from competition.
Obviously rumors that men were masquerading as females poisoned the atmosphare
of high level competitive sport. Testing was thus introduced as a preventive measure,
to eliminate from competition any inappropriate competitor.

Organizers of the European Championships in Track and Field in 1966

(Budapest) thus subjected all athletes entering female events to physical inspection.

Female competitors (N = 243) were required to parade more or less nude in front of a
panel of physicians. All participants passed the test, but the resulting humiliation was
widely resented by competitors. However, 6 other athletes decided not to compete at
these championships. It was assumed that these athletes withdrew either aware that
they would not pass the inspection or perhaps more likely, uncertain that their medical

condition would be appreciated. In 1987 a similar protocol was repeated at the Pan




American games (Winnipeg). In the 1966 Commonwealth Games in Kingston,
Jamaica, manual examination of the external genitalia was carried out on all women
athletes by a gynaecologist. In the 1967 European Cup Track and Field Event in Kiev,
close-up visual inspection of the external genitalia was used to establish eligibility. In
Kiev, one Olympic Gold and Bronze Medallist was ruled ineligible and publicly
disqualified from competing in women's athletics (Boczkowski [9]).

Clearly, sports authorities needed to seek alternative methods. This led the I10C
to introduce the buccal smear test as a screening method at the Mexico City Olympic
Games in 1968. Widaly used at the tima to help deduce sax chromosome constitution,
buccal smear analysis is ostensibly quite attractive. Mo physical exam and no
venupuncture (as required for complete chromosomal analysis) would be required,
and the answer seemingly straight forward - genetic male or genetic female. Should
the test prove negative or guestionable, a full chromosome analysis would be
conducted on a blood sample. Should this, too, yield inconclusive results, a
gynecologic examination would follow. Mot until then would a final judgment be made.
This general protocol has remained unchanged since 1968. Unfortunately, the
intentions of the I0C have not been realized in practice, for distressed athletes
challenged by the buccal smear test have often preferred to withdraw rather than
submit to the further investigations that might have proved them eligible. In one case
in which such an athlete indeed pursued the recommended course, considerable
individual perseverance at the cost of notoriety and the sacrifice of personal privacy
ensued (10).

Since implementation of sex chromatin testing Ferguson-Smith and Ferris have
gathered information from seven international events (Olympic games in 1972, 19786,

1984; four other interational events). Of 6561 women tested, 13 (1 in 504) were ruled

ineligible. Exact diagnoses are rarely available, as most compeatitors are told to feign

injury and withdraw.(10) Thereaftar information on these athletes is unfortunately not




readily obtainable. Complete androgen insensitivity is the probable diagnosis in at
least two women ruled ineligible in the 1985 Kobe University Games (10,11).
gn It in i

Objections to the existing protocol fall into several general categories.

1. Sex chromatin analysis as used for gender verification has not bean fully
reliable and in fact has long been abandoned by the genetic community. Erroneous
interpretation is not uncommon in inexperienced hands, yielding both false negative
and false positive results. Current genetic and gynecologic texts no longer even

allude to use of sex chromatin testing in diagnosis of sex chromosomal abnormalities.

2. There exist phenotypic females with a male sex-chromatin pattern (e.g.,

androgen insensitivity, XY gonadal dysgenesis, 45X Turner syndrome), and,
conversely, men with a female sex-chromatin pattern (e.g., 47.XXY Klinefelter
syndrome or 48 XX sex reversal males). The latter may be weall virilized.(1,2) Thus,
the screening procedure will not accomplish that which sport asks - excluding male
imposters from female competition. Incidentally, this would still hold true irrespective
of improved laboratory quality control that could be exerted on sex chromatin testing.
3. Most importantly, only the chromosomal (genetic) sex is analyzed by sex
chromatin testing, not the anatomical or psycho/social status. Yet the choice of sex of
rearing is delicate and complicated. Although the choice is usually straight forward,
but in certain disorders of sexual differantiation considerable deliberation is necessary
at birth. Questioning an established sex of rearing at a later stage of life - the
ineluctable consequence of sex chromatin screening among athletes - could have
profound consequences to the person's mental health and tragic effects on her life
(12). Were the rare disorders of sexual development detectable by sex chromatin
analysis (e.g..XY gonadal dysgenesis, male pseudohermaphroditas) actually
characterized by unfair competitive advantage, a stand favoring testing might be at

least arguable. However, such individuals possess no unfair advantage and in




particular no physical attribute relevant to sporis performance that is not attainable or
present in other (46,XX) women. Although the number of individuals affected is
relatively small (approximataly 1 per 504) as tabulated by Ferguson-Smith and Ferris
(4), the damage that can be inflicted upon individual athletes is quite profound. That
such human tragedies have indeed resulted from sex chromatin testing in sport is now
recognized.(10)

If the goal were solaly to distinguish 46 XX from 46 XY individuals, completa
chromosomal analysis would be more accurate and widely available than sex
chromatin analysis. Irrespective, certain superficially attractive alternatives to sex
chromatin testing have recently been championed, perhaps in the vague belief that
new and innovative technologies somehow must always be better than older
technologies. Specifically, using polymerase chain reaction (PCR) to amplify for DNA
sequences on the Y chromosome could well prove disastrous. Sensitivity of PCR-
based testing is so great that ambient male cells often result in false positive results.
Laboratories exent extraordinary precautions to minimize this possibility. Verifying
absolutedly no positive results in a large number of females and, conversely, varifying
100% positive results in males would be essential before even contemplating PCR-
based screening. PCR-based testing to identify those with a Y chromosome would
seam especially hazardous in the setting of sports competition.

Even if a molecular method could be devised that had a very small error rate it
would still just constitute a test for a nucleic acid sequence, not for sex or gender.
Although one can test for the main candidate gene for male sex determination, SRY

(13), it still holds that most XY women test positive and some XX males test negative

for SRY. It is possible that there will never be a laboratory test that will adequately

assess the sex of all individuals.
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Discussions between scientists and sports authorities resulted in a workshop
being convened under auspices of the International Athletic Foundation (IAF), held
November 10-11, 1990. Participants represented various related fields: medical
genetics, gynecology, pediatrics, endocrinology, pathology, biochemistry, psychiatry,
psychology, endocrinoclogy and sports medicine. Participants representing women's
sport were also present, including former world class female athletes. The goal was to
issue proposals and recommendations to international sports bodies, specifically to
the International Amateur Athletic Federation (the parent organization of the
Intarnational Athletic Foundation). Salient points of the proposal are cited balow.

1. That the purpose of gender verification is to prevent normal men from
masquerading as women in women's competition was reinforced. Perhaps a genuine
concern decades ago, this fear now seems to be a less pressing concern. One reason
may be that routine drug testing now requires that voiding of urine be carefully
watched by an official to make certain that urine from a given athlete actually comes
from his or her urethra Thus, athletes are already carefully watched in "doping
stations”. The likelihood of a male successfully masquerading as a female under such

circumstances seems remote in current competition.

2. The group felt 46 XY individuals with gonadal or genital birth defects who

were raised as girls and live with female gender should not be excluded from
competition as females. Moreover, individuals undergoing sex reassignment from
male to female pbefore puberty should be regarded as girls and women. Decisions
concerning eligibility of sex reassignment of transsexuals (male to female) after
puberty should be decided upon by the relevant medical body within the spors
organization concerned, after consultation with experts should such not be available
within the sports body itself.

3. Hecognizing that in the past women athletes have been excluded unfairly

from competition because of erroneous sex chromatin testing and medical ignorance,




the preference of the group was that gender verification testing should be abandoned.
However, some sort of testing is still considered needed so long as concerns exist
about males masquerading as females (however, see above). A revised and
medically sound form of eligibility certification was therefore recommeanded.

4. It was thus proposed that a medical examination for the health and well-
being of all athletes (women and men) to participating in international competitions
should be performed under the auspices of the respective national federation, under
internationally standardized guidelines. The primary purpose of this medical
examination would be to ensure satisfactory physical status for competition and would,
of course, include simple inspection of the external genitalia. The medical
examination should provide assurance of the health status of all competing athletes,
as well as obviate the need for any laboratory based genetic "sex test". Sensitivities
must naturally be respected in any physical examination. However, producing a urine
sample under direct visualization is already accepted as a prerequisite for competition
in order to detect illicit drugs. The physical examination should be made well in
advance of international competition in order that proof of the examination can be
issued and time allotted to deal in discrete fashion with unusual dilemmas.

3. Although medical examinations are properly the responsibility of national

federations, it was recognized that some quality control must be exercised at

international competition in order to combat possible abuse. This should be done
randomly and at the discretion of the medical delegate or equivalent. Quality control
should be exerted by repeating the examination previously conducted at the national
level. The number of such verifying examinations should be strictly limited. Once

undertaken, no further examinations should ever be required by a given athlete.

On January 19-20, 1991, the IAAF Council adopted the above proposals and

recommendations, and agreed to implement them as soon as practical. Athletes in




|IAAF competition will thus be governed by the described alone procedures, but rather
than by sex chromatin or other l[aboratory testing.

Although exigencies of time precluded the desirable extensive informational
compaign, it was nonetheless decided to use the IAAF World Championships in Tokyo
to gain expenence in how best to introduce the new protocol. Some difficulties in
transition wera axpected, and indeed occurred. For example, information had
circulated that "femininity cerificates” issued on the basis of the old procedure (i.e., sex
chromatin) were still valid, only women carrying no certificate requiring the medical
examination. In Tokyo a few team physicians objected to the new procedure on
grounds that such were reminiscent of the abuses of the 1960s; however, the vast
majority of team |leadars and physicians ware supportive. Likewise, athletes did not
object. Of 626 women competing in Tokyo, 422 were examined. MNone of these
women objected, nor did any of those randomly selected for quality control inspection.

Similar salutory experience was observed a 15 km road race World
Championships (Nieuwegein, Netherlands) held October 13, 1991. Again, some had
assumed that a medical examination was required only for those having no prior
femininity certificate. Of 83 participants, 37 had no cerificate and underwant medical
examination, either in the own countries (M = 30) or in Nieuwegein (N = 7) by the
medical delegate for the competition, (a female physician). This physician reported no

problem whatsoever with the implementing the new procecure.

In summary, early experience has dictated the necessity of clearly

communicating that the new medical examination is to be used in lisu of older (sex
chromatin) methods. However, the new plan has been well accepted and by almost

all athletes, physicians and sports authorities.
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Please comment on both the manuscript and the response . In addition,
please reply if you wish to be cited as a "signatory" and have not notified
me so previously.
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Dear Dr. Cooper:

Encosed is a revised version of our manuscript "Medical Examination for
Health of all Athletes Replacing the Need for Gender Verification in
International Sports: The International Amateur Athletic Federution
(IAAF) (Plan)". 1 believe we have incorporated all your suggestions and
further address comments to referees. We thank you for these
suggestions, and hope that the manuscript is now satisfactory.
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Response to Referees

1.

Referee 2 and referee 3 (specific comment concerning page 9,
paragraph 1) request preliminary experience on use of the medical
examination in the Tokyo World Games. This has been provided in a
newly written section that concludes the manuscript.

The same two referees also desire (as do we!) information concerning
[.O.C. experience with sex chromatin. Unfortunately, little definitive
information is available. Nonetheless, a section more definitively
enumerating published information in medical and lay press is cited.
We elaborate on Ferguson-Smith's and Ferris tabulation that 1 in 504
athletes "failed" the test in 7 internation competitions surveyed.
Unfortunately, there appears no way (o document diagnoses (or
presence of laboratory error - which is known to exist because some
athletes "failing" at certain competitions had “passed™ in earlier
competitions). Complete androgen insensitivity is one known
diagnosis as stated. Other examples are known to the authors but
protected by physician-patient confidentially.

Unfortunately, the even greater void lies at the club level, where
some young women have been barred on the grounds that
investment of effort is not warranted for those who cannot pass the
[OC "femininity" test. Agpgain, various signatories know of such cases,
but it would be improper to cite details.

3. In response to other Specific Comments of Referee 3:

a) (page 2, paragraph 2 and paragraph 4, page 4): The 10C no longer
utilizes ¥Y-chromatin. This was dropped prior to the Seoul games,
even the [.O.C. Medical Commission recognizing its inaccuracy
("false positives” due to autosomal fluorescence). Thus, no sports
authority currently utilize both X and Y chromatin, for this
cannot "minimize concerns and Potential" errors. The lack of
specificity of Y-chromatin has also been discussed previously in
JAMA (ref 2).
page 5, paragraph 2: We agree that a diagnosis is "better now
than never” However, a public forum is surely not preferable
venue. Even those ruled eligible by enlightened authorities are
stigmatized. A medical examination would allow diagnosis of
both disorder of sex differentiation and other conditions (e.g.,
Marfan syndrome, not rare in volleyball or basketball players)
for which athletes would benefit from medical attention.




c) page 6, paragraph 3. The IAAF Group was indeed sensitive to
culture differences. We appreciate preater reticence for physical
examination in certain cultures. However, much of this issue has
been obviated by the necessity of observing an athlete void
urine for drug testing. Surely this is considered by all to be far
much untoward than simple genital inspection in the context of a
traditional physical exam by a physician of like sex.
page 7, paragraph 1 - This has been addressed so far as possible;
page 7, paragraph 2 - Documentation of disbarred athletes is
provided.
page 7, paragraph 3 - The IAAF surely will publish detailed
guidelines and their form of eligibility certification. However, if
published here the article would increase in length. Moreover,
publishing this in full seems less important than awareness that
such can be obtained from IAAF.
page 9, paragraph 1 - addressed as stated already with new
Iinsert.
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