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ruce Jenner spent his early career asan athlete, playing football at Graceland College until
aknee injury necessitated a change in sport to decathlon in 1968. After years of grueling
training and competition, Jenner won a gold medal in decathlon at the 1976 Summer

Olympics in Montreal and becamé 2 hero back home in the United States. Jenner even graced the
cover of Sports Tllustrated magazine and became the most widely known athlete to be on the cover
ofa Wheaties breakfast cereal box. I eaving athletics behind, he became better known as a sports

commentator and occasional actor in films and television. During this ti.me he had been married
three times and fathered six children. Throughout the successes in atmetlcs eTnd .as an ac.lor, Jenner
was struggling with a psychological disorder called gender dysplmoflé, w/l\nch lb) l‘?c.d;\?l,l,tth.hlt,hfl.l
people feel when their gender identity does not match their sexat l).qul. / ( ttln,‘tls he di essed asa
woman, and he was taking female hormones totry t0 better match his feelings of being female.

After reading this chapter, you will
be able to:

e Contrast sex with other
motivated behaviors.

« Demonstrate the role of
hormones and brain structures
in sexual behavior.

» Identify hormonal and brain
differences between females
and males.

e« Describe how pehavioral
differences between males
and females aré influenced
by biology and environment.

e Explain the role of biological
influences on gender identity.

e Assess the impact of biological
influences on sexual orientation.
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Sex as a Form of Motivation

To say that sex is a motivated behavior like hunger may be stating the obvious. But theorists haye hi.id fiifﬁ.
culty Eategorizing sex with other physiological drives because it does not fit the pattern pf g homeosfatlc tissue
need. Ifyou fail to eator if you cannot maintain body temperature within reasonable limits, you will die, Byt
n0 harm will come from forgoing sex; sex ensures the survival of the species but not of the individual.

There are, however, several similarities with other drives like hunger and thirst. They include arousal and
satiation, the involvement of hormones, and control by specific areas in the brain. We will explore these similari-
ties as well as some differences in the following pages.
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Coolidge, so the story goes, then asked the farmer, “Js ~ — S S o
it a different hen each time?” The answer again was

yes. “Tell that to Mrs. Coolidge,” the president re
quicker return to sexual arousal when a new
species. We will visit the subject again shortly.

plied. Whether the story is true or not, the Coolidge effect—a
partner is introduced—has been observed in a wide variety of

The Role of Testosterone

Asimportant as sex is to humans, it is ironic that so much of what we know about the topic comes from the
study of other species. One reason is that research into human sexual behavior was for a long time considered
off-limits, and funding was hard to come by. Another reason is that sexual behavior is more “accessible” in
nonhuman animals; rats have sex as often as 20 times a day and are not at all embarrassed to perform in front
of the experimenter. In addition, we can manipulate their sexual behavior in ways that would be considered
unethical with humans. Hormonal control in particular is more often studied in animals because hormones
have a clearer role in animal sexual behavior.

Castration, or removal of the gonads (testes or ovaries), is one technique used to study hormonal effects
because it removes the major source of sex hormones; castration results in aloss of sexual motivation in non-
human mammals of both sexes. Sexual behavior may not disappear completely, because the adrenal glands
continue to produce both male and female hormones, though atalesser rate than the gonads. Th.e time course
of the decline is also variable, ranging from a few weeks to five mgnth§ in male rats (J. M. Day1dson, 1966);
across several species, animals who are sexually experienced are impaired th(.e least and decline the slowest
(B. Hart, 1968; Sachs & Meisel, 1994). Humans are less at the mercy of fluctuating hormon? levels than other
animals, but when they are castrated (usually for medical reasons, such as cance.r), sexual interest anfl f'unc~
tioning decrease in both males and females (Bremef, 1959; Heim, 198.1; SheiWIln & (?elljand, 1987; Shifren
€tal, 2000). The decline takes longer in humans tharf in ra‘ts, but the ratlc; is Sln]ll?'r y varia e: ‘

Castration has been elected by some male criminals in the hope of contro mgt aggrets}sllon or.sgxual pre-
dation, sor7;ctimes in exchange for shorter prison sentences. Castrafion s abn & fremle firaPY) rugs that
counter the effects of androgens (a class of hormones responsible t(()ir A figo mda ¢ d:aCte“S“CS and
functions) are a more attractive alternative. Those that blo;k the B0 VUC“.(’“ (()j e a? r Og'elnb elsltos.tem‘ne,hthe
B0k ot males, have been 80%—100% effective in eliminating deviant sexual behavior such as

F wi i long with sexual fantasies and urges (A. Rosler
ibitioni 1 tact with children), a sex
zhﬁ?momsm i (S?xu;; ;é)tﬁm 1996). Chemical castration is either allowed on a voluntary basis
()r‘:lltlt(;lm’dl?g& ’Ihiba?;’ Cord.leime state’S in the United States (M. Park, 2012) and in several other coun-
andated for some offenses in

{ries. The effects of castration indicate that' tesﬁoslcer::/
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lation occurs (Figure 7.2; D. B. Adams, Gold, & Burt, 1978;
S.M. Harvey, 1987). The researchers attributed the effect to
estrogen, a class of hormones responsible for a number of
female characteristics and functions. Their reasons were that
estrogen peaks at midcycle and the women did not increase
in sexual activity if they were taking birth control pills, which
level out estrogen release over the cycle.

However, testosterone peaks at the same time, and the
frequency of intercourse during midcycle corresponds to
the woman’s testosterone level (N. M. Morris, Udry, Khan-
Dawood, & Dawood, 1987). At menopause, when both
estrogen and testosterone levels decline, testosterone levels
show the most consistent relationship with intercourse fre-
quency (McCoy & Davidson, 1985). How to interpret these
observations i unclear, because testosterone increasesin
Women as a resyJt of sexual activity, just as it does in men
(Figure 7.3, J. M. Dabbs & Mohammed, 1992). However,
studies in which testosterone level was manipulated dem-
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The medial amiygdala also con-

tributes to sexual behavior in rats of
both sexes. Located near the lateral
ventricle in each temporal lobe, the
amygdala is involved not only in
sexual behavior but also in aggres-
sion and emotions. The medial
amygdala is active while rats copu-
late (Pfaus etal., 1993), and stimula-
tion causes the release of dopamine
in the MPOA (Dominguez & Hull,
2001; Matuszewich, Lorrain, & Hull,
2000). The medial amygdala’s role
apparently is to respond to sexually
exciting stimuli, such as the pres-
ence of a potential sex partner (de
Jonge, Oldenburger, Louwerse, &
VandePoll, 1992).

There are other areas that are
involved in sexual behavior but
only in the behaviors of a single
sex. Especially significant for males
is the sexually dimorphic nucleus
(SDN), located in the preoptic area
(de Jonge et al., 1989). The SDN is
three to four times larger in male
rats than in females (Figure 7.4; He,
Ferguson, Cui, Greenfield, & Paule,
2013), and a male’s level of sexual
activity is related to the size of the
SDN, which in turn depends, at
least in part, on protection by tes-
tosterone from the cell death that
occurs during the pruning stage
shortly after birth (He et al., 2013).
Destruction of the SDN reduces
male sexual activity (de Jonge et al.,
1989). The SDN’s connections to
other sex-related areas of the brain
Suggest that it integrates sensory
and hormonal information and
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(@) The SDN in the male is larger than (b) the SDN in the female. (c) The effects of
testosterone and a masculinizing synthetic hormone on the female SDN.

(a) Adult male
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theory, the € among testosterone, OXy- et % g e
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such as aggression and intimacy (Figure 7.6). W FIGURE76 The Steroid/Peptide Theory of Social Bonds.

Asyou probably guessed, a high testosterone
level in either sex increases aggression, but
it also impairs the formation of close social
bonds. Oxytocin (involved in muscle contrac-
tions of sexual tissue and in socia] bonding)
and vasopressin (a potent neuromodulator
of brain activity) modulate the form of intj-
macy and aggression. Antagonistic aggres-
sion (which includes social dominance,
partner acquisition, and defense of partners
and territory) is seen in those with low levels
of vasopressin, whereas protective aggres-
sion (such as defending children or partners)
is seen in those with high levels of vasopres-
sin. Intimacy increases oxytocin, but its inter-
action with testosterone levels determines
whether that intimacy is sexual (if testosterone
is high) or nurturing (if testosterone is low).
Therefore, testosterone levels determine the
relative amount of competitive versus nurtur-
ing behaviors an individual expresses, whereas
o0xytocin determines the relative amount of
social bonding versus social isolation.

Odors, Pheromones,
and Sexual Attraction

Sexual behavior results from the interplay of
internal conditions, particularly hormone levels,
with external stimuli. Sexual stimuli can be any-
thing from brightly colored plumage or an alee:
tive body shape to particular odors. Here we w.ﬂl
€Xamine the role of odors and pheromones in
SeXualattraction, with emphasis on how impor-
tant they mightbe for humans.

Before e launch into this discussion, we
Need to have a basic understanding of the olfac-
ory (smel]) system. Olfaction is one of the two
chemica] senses, along with taste. Airborne

portant hormones interact to determine not only

the strength of bonds with others but also the characteristics of those
relationships. First, testosterone levels increase aggression and decrease
social bonding, while vasopressin levels modify the form of aggression. Low
levels of vasopressin cause attack-type behaviors (antagonistic), while high
levels of vasopressin increase protective behaviors that result in stronger social
bonds with others. Oxytocin regulates the level of intimacy and interacts with
testosterone as well. Low testosterone with high oxytocin is correlated with more
helpful, supporting intimacy and stronger social bonds, whereas high levels of
both hormones lead to more sexualized relationships with others. Therefore, the
strongest social bonds result from high levels of oxytocin and vasopressin and
low levels of testosterone.

In this theory, three im

Antagonistic
Aggression

Vasopressin

Protective
Aggression

Testosterone

Sexual
Intimacy

Source: From “The Steroid/Peptide Theory of Social Bonds: Integrating testosterone
and peptide responses for classifying social behavioral contexts,” by S. M. van Anders,
K. L. Goldey, & P. X. Kuo. Psychoneuroendocrinology, 36(9). © Elsevier. Reprinted with permission.
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Chapter 7. The Biclogy of Sex and Gender

@ APPLICATION

Prairie voles mate for life and share parenting duties

Source: Todd Ahern/Emory University.

i o

X y lose a mate they rarely
take another partner. The bonding process (as
reviewed in L. J. Young & Wang, 2004) begins with
the release of dopamine in reward areas during
mating. If dopamine activity is blocked by a receptor
antagonist, partner preference fails to develop. Sexual
activity also releases the neuropeptides oxytocin and
vasopressin, which are likewise required for bonding
to take place. Either can facilitate bonding in males
or females, but oxytocin is more effective with
females and vasopressin with males.

So does any of this apply to humans, who are also
monogamous (more or less)? The most apparent
parallel involves oxytocin. Oxytocin not only
facilitates bonding but also causes smooth muscle

@ LOVe, Bonding, Gl Empathy

contractions, such as those involved in orgasm

and in milk ejection during breastfeeding. Blood
levels of oxytocin increase dramatically as males
and females masturbate to orgasm (M. R. Murphy,
Checkley, Seckl, & Lightman, 1990). Ozytocin also
contributes to social recognition, which is necessary
for developing mate preferences. Male mice without
the oxytocin gene fail to recognize females from
one encounter to the next (J. N. Ferguson et al,
2000), and human males are better at recognizing
previously seen photos of women after receiving
oxytocin (Rimmele, Hediger, Heinrichs, & Klaver,
2009). Men given oxytocin also had more activity
in the nucleus accumbens while viewing photos

of their partners, and they increased their ratings

of their partners’ attractiveness, but not of other
women they knew (Scheele et al,, 2013).

Oxytocin’s bonding effects are not limited to
mates and sex partners. Mother-infant bonding is
correlated with oxytocin levels during pregnancy
and following birth (Feldman, Weller, Zagoory-
Sharon, & Levine, 2007), and a gene for the
oxytocin receptor is related to parenting sensitivity
(Bakermans-Kranenburg & van IJzendoorn, 2008).
Oxytocin also apparently explains empathetic
behavior in prairie voles. Though we can’t
speculate about what the rodents are “feeling,”
they respond to a cagemate’s earlier, unobserved
stress with increased grooming, and they match
the cagemate’s fear response, anxiety-related
behaviors, and corticosterone increase (Burkett

et al, 2016). Consoling behavior did not occur if
the animals received an infusion of an oxytocin
receptor antagonist into the lateral ventricles.

1998; McCoy & Pitino, 2002); higher alcohol consumption and sociability in males after exposure to fertile
female odors (Tan & Goldman, 2015); and men’s higher attractiveness ratings of the scent of women's T-shirts

when women were ovulating (Kuukasjdrvi et al., 2004).
But there is no shortage of critics. They poin
mone, including the “putative human pheromone VA
&Preti, 2004). Although these compounds may have physiologic
nel oil, and rose oil can change blood pressure
oflemon oil increases positive mood. Ina
lack of statistical power, lack of replication,
shelve negative ones. In spite of these concerns,
ilymembers by odor and that smell may influence ©
afinely tuned sense of smell rather than pheromeo
In most animals, attraction is fleeting, lasting on . o
season, For a few species, though, pair bonding occurs 10 e

ing Application.

at least one O

nes (Wyatt).

t out that no human secretion has been identified as a phero-
s” regularly used in research studies (Wyatt, 2016; Wysocki
al effects, so do plant odors. Pepper oil, fen-
and catecholamine levels (including adrenaline), and the scent
ddition, pheromone studies are criticized for thelr small sample size,
and publication bias— the tendency to publish posm\fe results and
fthe critics agrees that we're able to identify fam-
ur choice of sexual partner, but he attributes these abilities

ly through copulation or, at best, till the end of the mating
r for a lifetime, as we see in the accompany-
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m 1d Hormones

You may remember from Chapter I that when cells divide to produce sex cells, t.he pairs 0}{ chromosomeg
scparaté, and each gamete—the sperm or egg—receives only 23 chromosomes. This means that a sex cell has
only one of the two sex chromosomes. In mammals, an egg will always have an X chromosome, but a Sperm
may have either an X chromosome or a Y chromosome. The procreative function of sexual intercourse isto
brir;g the male’s sperm into contact with the female’s cgg, or ovum. When the male ejaculates into the female
vagina, the sperm use their tail-like flagella to swim through the uterus and up the fallopian tubes, where the

the nucleus of the ovum, where the two sets of chromosomes are combined into a full complement of 23 pairs,
After fertilization, the ovum begins dividing, producing the billions of cells that make up the human fetus.
Ifthe sperm that fertilizes the ovum carries an X sex chromosome, the fetus will develop into a female; if the

Miillerian dycts develop into the uterus, the fallopian
s UheSeadaheing vagina, while the Wolffian ducts,
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Jabia in the female become the penis e T AR Ry e

and the scrotum, into which the tes-
tes descend during childhood.

In the absence of a Y chromo-
some (and SRY gene), the primitive
gonads of the XX fetus develop into
ovaries. The ovaries won't begin pro-
ducing estrogens until later, but in
humans default sex is female, and
the uterus, vagina, clitoris, and labia
will all develop without benefit of
hormones. You should understand
that it is not entirely accurate to
speak of hormones as being “male” or
“female” The testes and ovaries each
secrete both androgens and estro-
gens, although in differing amounts;
the adrenal glands of the kidney also
secrete small amounts of both kinds
ofhormones.

The hormonal effects we have
been discussing are called organiz-
ing effects. Organizing effects mostly
occur prenatally and shortly after
birth; they affect structure and are
lifelong in nature. Organizing effects
are not limited to the reproductive
organs; they include sex-specific
changes in the brains of males and
females as well, at least in nonhu-
man mammals. Activating effects can

occur at any time in the individual’s
life; they are reversible changes that
can come and go as hormone levels
change. Some of the changes that
occur during puberty are examples of
activating effects.

B FIGURE7.10 Differentiation of Male and Female Genitals.
(a) Embryo, 6 weeks
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B FIGURE7.12 A Spatial Rotation Task.
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A meta-analysis of spatial performg
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{maging studies indicate that men use p
on frontal areas (reviewed in Andrean
theamount of cortical surface in the pari
an fMRI study, men performed a Spatial
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& Cahi 200
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etallobes (Kos)c and that men’s scores on the task are correlated with

i_k >
Memory tagk }, » O'Leary, Moser, Andreasen, & Nopoulos, 2009). In

egrf:lder differences, with males relying primarily on
Preference (J. M. Vogel, Bowers, & Vogel, 2003).

re“e'(fjhon ethi(r:dl ” Dmecf TIT‘PtI;IS and reported using 3 verb):;lasctt ivtatin% e o B R
ereare aiso scveral other indicatiq rategy (Frings et al., 2006).

have differen rns of brain activatior?sdt:ét mMale and female brains work diﬁere)ntly. Males and females
2003), and Wangetal,, 2007). Malesr:rlf leam?ng (Andreano & Cahill, 2009), pain (Naliboffet al.,
reSPOUd di to different pain m genetically more resistant to pain, and males and females

2 edications
2004), and Il see in subsequen gl Bradbury, 2003). Men are less affected by stress (Matud,

tchapters, males are more s

andattent hyperactivity disorder, wh s kel s e O R
Alzheimer Research described in t}i e o
e otio it €accompanying In the News feature suggests that some of these
ue male differences in expression of thei
Thev: dying these differences is not to determ; st
or healthic ' the other but to understand w ontivutestothecrirec sl A O

Etl)at contributes to the characteristics in either sex. Keep in
ibly aggressiveness, the differences are small and do not jus-
e. We are far more alike than we are different; this is a reason

e ol . There are real differences, though, and an understanding of
the g p nhance intellectug] development, reduce violence, and cure or manage diseases.

Froni a scwhtiﬁc Perspective, that knowledge also helps us understand how the brain develops, an issue that
we will continue to pursue in the next two sections.

mind that aside from physical strength and poss
tify discrimination in society or in the workplac
to use the term other sex instead of opposite sex.

Take a Minute to Check Your Knowledge and Understanding

e Whatare the origins of male-female differences in verbal and spatial abilities?
¢ Whatare the arguments for environmental origins and for biological origins of male-female
differences in cognitive abilities and behaviors?

Biological Origins of Gender Identity

For decades, sex researchers have argued about what shapes an individual’s gender identity, with some
believing it is formed in the first few years of life by a combination of rearing practices and genital appear-

ance (Money & Ehrhardt, 1972) and others claiming that chromosomes and hormones are more important

(M. Diamond, 1965). Our earlier discussion of the effects of XY and XX chromosomes was the simple version

of the sex-determination story; in reality, development sometimes takes an unexpected turn. As you will soon
see, the results not only challenge our definition of what is male and whatis female but also tell us a great deal

about the influence of biology on gender.

Gender Dysphoria
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tvi ' i en born into the wrong sex are re ! .
éndiwdual.s who behe‘}’le thiihtz‘ll(eel;leor mones to feminize o masculml'ze their bodiedS, Er ;nqeidg; ?ur;gl ery
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onal and surgical treatment
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(Szraswat) R Safer:iz?lg )inaT:s (American Psychiatric Association, 2013). Gender dissatistaction
and in 0.002%-0.003% of adult €

due mostly to family environmental influ-

ea pearstobe 105HYA0 S ;
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e ICrVOllnfo, &1P10r2ilz;jmental influence (Coolidge, Thede, & Young, 2002). Specific g

femainder due to nonfamily en

4 o CYPL7gene and the AR gene. The first increases testosterone levels in
ave been identified are alleles of the
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There is no one
biological parameter that
clearly defines sex.

—Eric Vilain
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ioh school, Jack became an athJe
I‘]CW hlg ; : athlete, e
girls. Surgeons finished closing the labia and moved as well accepted socially, and began dating
Tntoa muscular, 6-foot-tall male with deep voji € the testesinto the newly formed scrotum. He developed

e 3 : YO1ce and a he; : 3 :

. wife reported a mutually satijsf: daheavy beard : 535
and his W1 ally satisfactory gex y beard. At the age of 25 he married, and he
; . 7 sexual relatianek: ¢
Goodwin, 1979). Rl‘llm”*‘l“l‘ (Imperato-McGinley, Peterson, Stoller, &

Today Jack would be diagnosed with 46 Xy

XCElTad wn
celled ag Student,

diff

had a typical nur of chromosomes, including (nr:(“ i ‘““‘;’“11‘/A‘wlu/w:vn/ (46 XY DSD), meaning that he
m‘ypical for ti mosomes. The term zldopltcd h\" lllkl 5 \ (hr“{““.\nnu\ but his sexual development was
difference. > rvers contend that sexyg] clcvcl(»? dtm?m‘m ”? 2006 used the word disorder in place of
place of di pect for that view, we will use l)RlI)IlnLnt 1S a continuum, and prefer the term difference in

>t Pabhere to mean “difference in sexual development.” These

 riations i et Have tostars & :
yariation aveavariety of causes. The reason for |

an enzym xysteroid) that converts t ack’s unusual development was a deficiency in
culinizes t enitalia before birth, l‘ THMUOHC into dihydrotestosterone; dihydrotestosterone mas
' - Ihelarge surge of teg 5 .

SRR of testosterone ; seivenabled his

to carry ou & tosterone at puberty enabled his body par tially

A defi 10ther enzyme, Sa-reductac

By elor dc‘i(icn(\‘r e l_tdllxl‘.\m. also reduces dihydrotestosterone levels and delays geni

’1‘mnng rel {18 such indi’\'i‘di« | ( '° AndS most likely to occur when there is frequent intermarriage

c” N e ade et a sl||\ the Dominican Republic who were reared unambiguously as girls,

: made the tran: DT R . e 8 o

] male gender identity after puberty, and 15 were living or had lived with

omen (Imperato-McGinley, Peter AR R Rs &
women (Impe - t),lLlu.\on‘(mullu‘\\Sllll‘l;\,l‘)T*))flhc men said they realized they were differ

ent from girls and began questioning their sex hetwee 2 ; e
I g their sex between the ages of 7and 12, Although their transition argues

or the influence of genes 1 ; : \
for the genes and hormones on gender identity, such a conclusion must be tentative because

the |n(|l\'le]Ui\l~\- had kl:L'l'k"dl deal to gain from the switch in a society that puts a high premium on maleness
(Cohen-Kettenis, 2005). i :

[iden /\l\_\'tm(l (Figure 7.14) is a widely acclaimed jazz singer. She has recorded and performed all over the
world and with the biggest names in jazz. Ms. Atwood is also remarkable for having been born with XY chro
mosomes and two testes. Her androgen insensitivity syndrome, a form of 46 XY DSD, is caused by a genetic
absence of androgen receptors, which results in insensitivity to androgen. Miillerian inhilailinp: hormone
suppresses development of most of the female internal organs, but because the individual is unaffected by
androgens, the testes do not descend and the external genitals develop as more or less feminine (depending
on the degree of insensitivity), with a shallow vagina. If the genitals are mostly feminine, the child is reared
asa girl, and at puberty her body is further feminized by estrogen from the
(estes and adrenal glands. The condition may not be recognized until men-

struation fails to occur at puberty or when unsuccessful attempts to become B FIGURE7.14 Eden Atwood.

pregnant lead to a more complete medical examination. In the absence of
testosterone’s influence, androgen-insensitive individuals tend to have well-
developed breasts and a flawless complexion. Because these characteristics
are often combined with long, slender legs, androgen-insensitive males
repeatedly turn up among female fashion models (J. Diamond, 1992).

° Difference in Sexual Development
A female fetus may be partially masculinized by excess androgen ’;\(l)](d Ib)
; 1 (¢ & 'eS 1 1 4 l -
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Millerian inhibiting hormone 18 released, but the externa gn als
gree of masculine appearance.
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In extreme cases, the clitoris is as large asa newborn male’s penis, and t e
external labia are partially or completely fused to give the appearance of an
empty scrotum.
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DSD; congenital adrenal
¢ defect that causes the
ts of androgen during
s treated. Postnatal

corticosteroids, and

s a more feminine
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Cognitive and Behavioral Effects

As mentioned earlier, reversing the sex hormone balance
during prenatal development changes the brain and later

d with permission of Thomas A. Wilson, MD, The School of behavior in nonhuman animals. Is it pOSSible that masculin-
£ el L o g ization and feminization of the developing brain account for

sex differences in behavior and cognitive abilities in humans
as well? If so, then we would expect the behavior and abilities

of individuals who have experienced an excess or a deficit of androgen during prenatal development to be
at odds with their chromosomal sex.

. That %s indeed the case. Androgen-insensitive males are like females in that their verbal ability is higher than
;he;lr s;:iama] per‘formance, and their spatial performance is lower than that of other males (Imperato-McGinley,
ichardo, Gautier, Voyer, & Bryden, 1991; Masica, Money, Ehrhardt, & Lewis, 1969). And though there have
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APPLICATION

Cameron Spencer/Getty Images Sport/Getty

When Castgr Semenya of South Africa won the
gold metdal ha th‘e 800-meter race at the 2009 World
Championships in Athletics, her strong performance
and masculine physique aroused suspicions about
her gender. Fueled by years of media reports that
some female competitors might actually be men, the
International Association of Athletics Federations
(IAAF) and the International Olympic Committee
(IOC) had introduced routine gender testing in the
1960s (J. L. Simpson et al, 1993). However, physical
examination was soon rejected as unacceptable

to many women, and chromosome testing turned
out to be inadequate as a measure of performance
advantage. For example, Barr body analysis, which
identifies cells with XX chromosomes, rejects
androgen-insensitive XY individuals though they
receive no benefit from testosterone, but it would
pass XXY males, who do benefit. The TOC anel tae
IAAF ended routine testing in the 1990s, though
both reserved the authority to request gender
identification on an individual basis.

SeX " Genderen Sports

Semenya agreed to an IAAF request to undergo
extensive gender testing. In the meantime,
reports were leaked that Semenya had two testes
and triple the normal level of testosterone for a
female. The TAAF said that if the reports turned
out to be accurate, it would pay for corrective
surgery; the surgery would remove the internal
testes, which have a high risk for cancer, and
eliminate the source of the extra testosterone.
When the IAAF received the report, it did not
reveal the results to the public, but nearly a

year after the championships, Semenya was
cleared to compete again—as a woman. Some
sexual activists argue that if society would place
less emphasis on gender, whether a person is
male or female wouldn’t matter, but this case
suggests there is a need for better understanding
of what it means to be male or female.

The IOC tried to skirt the gender issue in 2012 by
announcing it would bar athletes from competing
as females if they had normal male levels of
androgens and were responsive to androgens.
However, this policy on hyperandrogenism was
suspended in 2015 when female Indian sprinter
Dutee Chand, who had a high testosterone

level, brought suit in the Court of Arbitration

for Sport (Branch, 2015). The court decided that
evidence demonstrating testosterone-related
increased athletic performance in women

was lacking and gave the IAAF until 2017 to
provide data supporting its claim for hormone-
induced enhanced female performance.

Sources: “Caster Semenya Must Wait ... 7 2010; S. Hart, 2009;
Macur, 2012; O'Reilly, 2010; Powers, 2010.

Ablatio Pe nd Other Natural Experiments
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tgexuality_atv birth hypothesis, argues that the rc?ats?1 ;
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edin M. Diamond, 1965). Diamond, who advocates a
1 individuals with ambiguous genitals accept their
hether the genital appearance is predominantly
fprenatal hormones. According to Diamond,
le or female individual was successfully reared
Devore, & Norman, 1986) have described

y shifted to their chromosomal and
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' was normal before the

when the surgeon usir :
boy’ penis (called ablatio peris). 577
oeons transform his genitals to femll?l .
:h-c recommended practice for ablatio pem_f C
psychologist John Money counseled thf paren
tity (M. Diamond & Sigmundson, 1997). Bruc. e
This case study had two characteristics lack.mg m'o SRR e cia :
ale . accident, and he happened to have an identlcazt\\/;flne)ry& S Lor ot Rren.da ~ grq‘\rillg :
sort of biologica Over the next several years, Money (1968; Mon ). help her mother in the house, while her el boy”
‘ : ?euit/iﬁ feminine, enjoying her dresses and hairdos, de chﬁooslyng to helf
brother played outside. But developmental progress w

as not nearly as smooth as Money claimed (M. Diamong
ConRgon -d rough-and-tumble sports and fought, pref;
b o & Siemundson, 1997). Brenda was in fact a tomboy who played rough and-tumble sy 5p JPICLE
g0 . % i -~fp
her brothers toys and trucks over her dolls, and even prefe

rred to urinate in a standing position. She had private
-ided she was a boy at age 11, and decided to swi
doubts about her sex beginning in the second grade, decided she was aboy 1tl(1c,% el tch 'to
living as a male at 14. Only then did Brendas father tell her the story of her sexual transition in infancy. Then, said
R . )

Brenda, “everything clicked. For the first time things made sense and 'I understood who and what}I was” (p. 300).
Brenda cﬁanged her name to David and requested treatment with testosterone, remova.l of the breasts that
had developed under estrogen treatment, and construction of a penis. The person who was isolated and teased
as a girl was accepted and popular as a boy, and he attracted girlfriends. At age 25, he married Jane and adopted
her three children. Although he was limited in his sexual performance, he and Jane engaged in sexual play and

occasional intercourse.
But life was still not ideal. He brooded about his child-

e e R hood and was often angry or depressed; after 14 years, Jane

M FIGURE716" DavidReimer o600y told him they should separate for a while. Troubled by his

- Pastand his present, and perhaps a victim of heredity—his
mother had attempted suicide, his father became an alco-
holic, and his twin brother died of an overdose of antide-
pressants—one spring day in 2004 David Reimer took his
own life (Figure 7.16; Colapinto, 2004).

Although only seven cases of ablatio penis have been
examined in the literature, there are numerous instances of
mal_e infants born with a missing or underdeveloped penis,
notinvolving hormonal causes. These include malforma-
tion of the pelvic area (cloacal exstrophy) and absence of

apenis (penile agenesis). All of these conditions require
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In the face of recent data indicating that environmental influences are stronger than previously thought
weneed to look further for the sources. As you can see in Figure 7.18, unique environmental factors are muc};
greater than shared (family) influences (Langstrém et al., 2010). At the age of three or four, when prehomo-
sexual feelings and behaviors typically appear, there has been little opportunity for social influences outside
the family to come into play; this means that the prenatal environment is the more likely source of these
unique influences. A variety of epigenetic mechanisms have been proposed as a prenatal factor. In females,
one of each pair of X chromosomes in every cell is turned off by methylation; which of the two X chromo-
somes gets turned off usually varies randomly from cell to cell. However, inactivation of the same chromo-
some occurred in 90% of the cells in 13% of women with a homosexual son and 23% of the mothers of two or
more gay sons, compared with only 4% of women with no gay sons (Bocklandt, Horvath, Vilain, & Hamer,
2006). Another suggestion is that an epigenetic modification of testosterone sensitivity that occurs ina parent
osterone level could be passed on to the offspring (W. R. Rice, Friberg, &
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P FIGURETZO Sex-Atypical Cogniti ot
gnitive Performance in Homosexual Men and Women

(@) spatial performance of gay men wa
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slgnlffj::g”v“h;i:f;tr‘a'\n that of heterosexual Wo”?;: at of heterosexual men; the homosexual women’s performance was slightly, but
il v,éh (;m,.r ales; performance was lower for bo'tt:b) Verbal fluency was higher in homosexual males than in all others, including
from €@ L heterosexual males and homosexual femnales, who did not differ significantly
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(3/(:’\’”/(’/:;:-;,;‘,’:‘,,(;,;,(-(1] ,;,,, z};n;/i‘r(rmr\ ‘/'Zr,-‘/u;ﬂ Orientation-Related Differences in Verbal Fluency,’ by Q. Rahman, S- Abrahams, and G. D. Wilson, 2003,
gy r(w ey l}t» i EBias O o (b) Based on data from “Visuospatial Performance on an Internet Line Judgment Task and Potential Hormonal Markers: Se%,
Sexual Orientation, and 2D:4D," by M. L. Collaer, S. Reimers, and J. T. Manning, Archives of Sexual Behavior, 36, PP- 177-192.
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(Ernulfet al, 1989). In the United Stat‘es, moral accepm.“‘i)e ﬁf ?t(;lr:toss:r)r(ll:zilty has r?Sen

. 60% in 2016, and in the past 20 years belie ’ ' ”eX Marrigge
from 40% in 2??11 tqllcrease d from 27% to 61% (“Gay and Lesblgn nght.s, 2016), The
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Take a Minute to Check Your Knowledge and Understanding

* Howhasthe social influence hypothesis fared in explaining homosexualit)ﬁ
* Whatisthe evidence that homosexuality has a biological cause?
*  Organize your knowledge: Make a table of the structural and fy nctional brain

differences that may distinguish homosexual from heterosexual individuals.
Include a brief explanation ang critique.
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