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This paper critically reviews three main studies that
have sought to show that there are structural differ-
ences between the brains of male heterosexuals and
homosexuals. These studies have focused on three
regions of the brain, namely, the suprachiasmatic
nucleus (SCN), the third interstitial nucleus of the
anterior hypothalamus (INAH-3) and the anterior
commissure (AC). This paper exposes a number of
conceptual and methodological flaws in these studies
and concludes by saying that the available evidence
does not support the hypothesis that the brains of
male homosexuals are structurally different from
those of male heter osexuals.

A number of neurcanatomists and endocrinologists have
hypothesized that the brains of homosexud and hetero-
sexuad men are anatomicdly different. This hypothess is
based on the idea that because homosexud men like het-
gosxud women ae sexudly atracted to men, they
must possess a femdelike bran. The bran dructure
hypothess can dso be viewed as a subset of Glnter
Dorner's prenatal-hormone hypothesis, which sates that
androgen  deficiency during the criticd period of fed
devdopment feminizes the made brain, while androgen
exposure  masculinizes the femde bran'. But the idea
that homosexuds ae crossgendered is not entirdy new.
Karl Ulrichs the father of the homosexud rights move
ment, conceved of homosxuds as a diginct dass of
people in that they possessed the bodies of their biologi-
cd s but the minds of the opposite sex®. In this paper |
will criticaly examine three dudies, which dam to have
discovered anatomicd differences in three different regi-
ons of the brans of homosexud and heterosexud men.
These regions are the third inditid nucleus of the ante-
rior hypothdamus (INAH-3), the anterior commissure
(AC) and the suprachiasmatic nucleus (SCN).

The search for neuroanatomical differences

The exigence of dructurd differences corrdated  with
sexud dimorphism in the human bran has implicitly
been presumed snce the days of Aristotle. However, the
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actud ressarch into these differences can be traced back
to the lae 1970s, when Roger Gorski and his co-workers
discovered a group of cels in the medid preoptic pat of
the rat's hypothdamus that was 5 to 6 times larger in
volume in mdes than in femdes’. This sex difference
was 0 dear, it could even be observed without the aid of
a microscope. Gorski and his group named this cdl group
the ‘sexudly dimorphic nucleus of the preoptic areel, or
SDN-POA. This region of the hypothdamus has long
been asxociated with generd life functions such as eat-
ing, degping and reproduction. In rats, the SDN becomes
sexudly dimorphic as a result of perinata hormone expo-
sure. Investigations have shown tha prenad dtress or
cadration of mae rats on the firg day of life reduces the
volume of this nudeus permanently®®. Conversdy, when
newborn femde rats are injected with tamoxifen (an anti-
edrogen) the volume of ther SDN-POA is decreased,
suggesting  demasculinization®.  Although  the  hypothala
mus in gened is a crucid aea for the regulaion of sex-
ud drive and behaviour, the exact function of the SDN is
not known. However, a study by De Jonge et al.” has
shown that lesoning the SDN in mde rats produces lor-
dosis and effects their libido.

The human andogue of the SDN-POA is thought to be
contained in one of the four interditid nuclei of the ante-
rior hypothdamus or INAH, but precisdly which of the
four is unclear. One morphometric study of wha Swaab
and Fliers consdered to be the human SDN-POA (for-
merly known as the intermediate nucleus), reveded that
the volume is more than twice in men as it is in women
and contains twice as many cells in merf. In other words,
like the raa SDN-POA, the human SDN-POA was found
to be sexudly dimorphic. It is important to note that no
difference in  SDN  cdl number was observed between
homosexud and heterosexud men. This finding has been
interpreted as refuting Dorner's  hypothesis, which  holds
that male homosexuas have afemae hypothadamus.

Nevethedess, the exigence of sexud dimorphism in
the SDN-POA is somewha controversa, as two other
groups of researchers have faled to confirm the initid
report®®®. Swasb has tried to account for this apparent
anomady by pointing out that the subjects in ther own
study and that of Allen et al. were drawvn from two differ-
ent age groups. He notes tha while in Allen's study 70%
of the adult subjects came from the age group in which
SDN sze difference is minima (50 to 60 years), in ther
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own study only 29% of the subjects came from that
group™. Unfortunately, this argument cannot be applied
to LeVay's sudy, which dso faled to find a sex differ-
ence in the volume of this nucleus in spite of the fact that
his subjects belonged to the same age group as the sub-
jectsin Hofman et al.” s study.

Other regions of the brain tha have been found to be
sexudly differentiated include the third and second inter-
ditid nucleus of the anterior hypothaamus, corpus calo-
um, mesa intermedia, amygdda, the bed nudeus of
dria termindis, the anteroventra periventricular nucleus
and the anterior commissure These findings have led
some invedigators to  speculate that the same regions
could aso vary according to sexud orientation.

The suprachiasmatic nucleus

As dready indicated, the brain structure hypothesis pre-
dicts that the sze and volume of cetain nucdd in the
brains of homosexud men should differ from that of het-
erosexud men. The firg attempt to test this hypothesis
was made by Swaeb and Hofmen and involved a region
of the bran known as the suprachiasmatic nucleus, or
SCN in short’2. The SCN acts as the body's internal
clock by generating circadian rhythms It regulates and
coordinates the body’'s daly rhythms such as deep, tem-
perature and the secretion of hormones.

Swasb and Hofman's sudy involved 34 postmortem
subjects; 18 of whose sexud orientaion was not known
which saved as a refeence group, 10 homosexud men
who had died of AIDS, 4 heerossxud maes who had
died of AIDS and 2 heterosexud women who had died of
AIDS. The dudy reported that the SCN of homosexud
men was lager in volume and number of neurons then
that of heterosexud men. The SCN volume in homosex-
ud men was 17 times as lage and contained 2.1 times as
maty cdls as the SCN in heterossxud men.  Interest-
ingly, the only difference that this study found between
heterosexud men and heterosexud women in this aea
was one of shape In heterosexua men, this region was
shaped like a sphere while in heterosexud women and
gay men it was more eongated.

Snce the SCN d0 adts as a biologicd dock, Swaeb
and Hofman have hypotheszed that deep patterns of
homosexud men should differ from those of heterosexud
men. Support for this prediction comes from Hal and
Kimurds sudy, which found that homossxud men had a
riss-and-retire patern tha was more like that of hetero-
sxud women than of heterossxud men. On  average,
homosexud men tended to get up and go to bed ealier
than heterosexud men just like heterosexud  women'®.
However, it is not clear why the deeping patterns of
homosexud men should resemble those of heterosexud
women given that the sze of the SCN itsdf is not sexu-
aly dimorphic.
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Swasb and Hofman's study can be criticized on both
methodological and conceptud grounds. In the first place
the researchers relied on hospitd records to arive a the
sexud orientetion of the experimentd subjects. The inve
digators had no access to the subjects own assessments
of ther sexud orientations or to the hisory of their
same-sex or heterosexud contacts. Assessng an  individ-
ud's sexud orientation is a complicaed affar and sex-
ologists have been trained to ded with this We do not
know how the hospitd workers assessed the sexud ori-
entation of these subjects when they were dive but it is
unlikdy that a sexud orientation scde was used. Since
mogt of the experimenta subjects had died of AIDS, the
hospitd  records may only have indicated how the pat-
ients acquired the virus eg. through same-sex contact,
heterosexua contact or intravenous drug use. This kind
of information can only suggest a behaviourd rather than
a dispostiond account of sexud orientation and is there-
fore not very hepful. Evidence of sexud reations with
members of the same gender is not a suitable criterion for
assuming homossxudity sSnce some  heterosexuds  may
engage in homosexua relaionship due to gtudiond norn-
avalability of members of the opposte sex, as happens
in monasteries, boarding schools and prisons.

Another mgor difficulty with this dudy is that
dthough the homosexud and the heterosexud subjects
died of opportunigtic infections arisng from AIDS, they
were not matched for clinicd diagnoss. In fact, only one
st of subjects were diagnosed as auffering from the same
type of illness, i.e cytomegdic infections. The rest were
diagnosed as auffering from different combinations  of
illnesses. This might have contributed to the SCN differ-
ences tha Swagb et al. reported. It is adso important to
note that, dthough the SCN is located within the hypo-
thaamus, which is intimady involved in sex hormones
and sexud behaviour, the SCN is not known to play any
direct role in sexud behaviour. It is therefore difficult to
understand its relationship to sexuad orientation or to see
any sgnificancein Swagb et al .’ sfindings.

Some critics have dso suggested that homosexud be
haviour may actudly have incressed the neurond number
in the SCN of the brans of the homosexud men tha
Swaeb et al. studied. This hypothesis is not completely
implausble. Laboratory experiments on rais have shown
a dose corrdation between the sze of the sexudly di-
morphic nucleus and the levd of sexud activity. Until
brain tissue from homossxud men dying of other causes
becomes available, this posshility cannot be completely
ruled out. Also, a the moment, it is not posshle to test
whether measuring the SCN in life could dlow one to
predict future sexua orientation. Another important point
to note is that the size of the SCN did not vary with sex.
The cdl number in the SCN of both heterosexud men
and heterosexud women was the same and this contra
dicts Dorner's hypothess that homosexuds have an
intersexed brain.
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The third interstitial nucleus of the anterior
hypothalamus

LeVay's ressarch into the brain differences of homosexua
and heterosexud men was motivated by the work of Laura
Allen, a neuroangomist in Roger Gorski's laboratory.
Allen had identified four smal groups of neurons in the
anterior portion of the hypothaamus, which she cdled the
interdtitial nuclei of the anterior hypothdamus (INAH) 1, 2,
3 and 4 (ref. 14). This study had shown that INAH-3 and
INAH-4 were sexudly dimorphic in human beings. They
were dggnificantly larger in men than in women. LeVay
hypothesized that INAH-2 andlor INAH-3 were lage in
individuds sexudly oriented toward women (heterosexud
men and homosexud women) and smdl in individuds
sexudly oriented towad men (heterosexud women and
homosexud men)'®. The study consisted of forty-one cada
veas of which ningeen were sdf-described gay men, dl of
whom had died of AIDS, sxteen presumed heterosexud
men, sx of whom had died of AIDS and were intravenous
drug usars, and sx presumed heterosexud women, one of
whom had died of AIDS. It is important to note that there
was no brain tissue from homosexud women avaladle
LeVay reported that the INAH-3 was hdf the sze in
women and homosexud men as it is in heterosexud men.
In other words, in addition to finding that INAH-3 was lar-
ger in heterosexud mdes than in heterosexud women, he
adso found that it was smdler in homosexud men than in
heterosexud men. He could not find any differences bet-
ween the INAH-1 of heterosexua and homosexua men.

Two recent sudies have partly corroborated LeVay's
findings by showing that INAH-3 occupied a dgnificantly
grester volume and contaned dgnificantly more neurons
in maes than in femdes'®!’. However, it is important to
note that the size differentid was not as large as that rep-
orted by LeVay in his 1991 paper. Like LeVay, Byne et
al. podulate that the sex differences in the human INAH3
may patly depend on sex differences in  developmenta
exposure to gonadd hormones but he aso points out that
ealy experience can influence bran dructure and that
maor expanson of the human brain occurs pog-nataly.
In the second study, Byne did not find any difference
within  INAH-3 based on sexud orientation. However,
this nudleus did occupy a smdler volume in homosexud
men than in heterosexua men as LeVay had predicted®.

On the suface, LeVay's findings might gppear to offer
srong evidence in support of the biologica ressarch pro-
gram. However, cosxr examinaion reveds tha there ae
mgor conceptuad and methodologica  flaws, which  wea
ken the sudy’s conclusons. In the firg place, subjects
were drawn from a gmal, highly sdected and unrep-
resentative sample consiging mainly of AIDS pdients. A
lager sample will be required for a corrdation between
INAH-3 and sexud orientation to be established.

It is important to note that LeVay did not verify the
sexud orientation of his subjects. The heterosexud  sub-
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jects were assumed heterosexud on the bass of the nume
ricd preponderance of heterossxud men in the generd
population. Those subjects who did not die of AIDS were
assumed (in the absence of evidence to the contrary) to
be heterosexud. This, obvioudy, was a mgor flav in
scientific method. It is adso important to note that LeVay
assumed thet al the men who died from AIDS but whose
sxud orientation was not indicated in the medica
records were heterosexud. Again this was a wrong
assumption to make given that when this sudy was
caried out, AIDS was confined to homosexud and
bisexud men. It is dmodt certain that that some of the
men who died from AIDS and whom LeVay dassfied as
heterosexud  were in fact homosexud. Furthermore, Le
Vay faled to take into condgderation the complexity of
how sexud orientaion is varioudy defined and experi-
enced in the course of an individud's lifetime and across
hisoricd periods and culturd contexts. With regad to
the brain tissue of the ‘homosexud’ subjects, he relied on
hospitd  records to determine the subject's sexua orien-
tation. He made no effort to find out how the sexud ori-
entation of these subjects was determined. And since dl
the brain tissues dudied were obtained from cadavers,
there was no way tha LeVay could have used a sexud
orientation scde (such a the wdl-known seven-point
rating scade developed by Kinsey) to determine the range
or extent of the experimenta subjects sexud orientaion.
Furthermore, by adopting a bipolar view of sexud orien
tation, LeVay eiminated the posshility of a person with
asexudity that is neither heterosexual nor homosexud.

More importantly, some of the individuads that LeVay
identified as homosexud had an INAH-3 that was larger
than the average sze of the INAH-3 of the heterosexuds
and some of the heterosexuds had an INAH-3 that was
gndler than that of the homosexud men. In other words,
the differences were datidtica rather than absolute What
this in essence means is that dthough the two groups
conddered as groups showed some clear differences, one
could not tel an individud's sexud orientation by smply
looking a his hypothdamus. In other words, if dl that
we know adbout LeVay's subjects is INAH-3 sze, we
cannot predict whether they are heterosexud or  homo-
sexud. LeVay dso does not give a sdisfactory explana
tion of why the only bisexuad subject in the study had an
INAH-3 tha wes the same dze a the heterosexud
subjects.

It is dso noteworthy that dl the tissue processing as
wdl as anatomicd measurements and detigicd  tedts in
this study were caried out by one investigator. A double
blind approach would have been more approprigte since
it is methodologically superior. This, as Byne says, is the
sandard practice even in animad work!®. Moreover, the
INAH-3 is quite samdl and it is questionable whether it
can be accurady messured conddering that it is made up
of the same type of cdls as the surrounding tissue
Indeed, scientists disagree on the question of whether this
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nucleus should be messured by its volume or by the
number of neurons. Swagb, as quoted in Marshdl, argues
that the results of LeVay's study could have been dron-
ger had he counted the number of cdls within INAH-3
intead of just messuring the volume®®. This, he says
would have gone a long way in ruling out errors that may
have been caused by swelling and shrinkage.

A more profound objection to the findings of LeVay's
sudy is tha al homosexud subjects had died from com-
plications aisng from AIDS, but most of the control
group of heterosexud men had died of other causes. Peo-
ple with AIDS ae known to suffer from testicular dys
function and this may directly affect their brains?l. A
related point is that some of the drugs used to treat oppo-
rtunistic infections associated with AIDS may have low-
eed the leve of tetosterone in the bloodstream of the
study subjects and this could have had an effect on the
sze of the INAH-3 (ref. 22). What this means is that the
differences in the sze of INAH3 tha LeVay observed
may actudly have been caused by endocrine imbaances
associaed with AIDS. Research by Deborah  Commins
and her coworkers has shown that the sze of the SDN-
POA of Mongolian gerbils, which is thought to be ando-
gous to INAH-3 in humans vaies with the levd of the
dirculaing testosterone®®. It is also noteworthy that when
this study was caried out, those who contracted AIDS
through homosexud intercourse tended to receive better
medical care than those who contracted the disease in
other ways such as intravenous drug use. What this in
essence means is tha the homosexud patients may have
lived longer than non-homosexud patients. This may
have affected the hypothalamic structures differentially.

LeVay has countered some of these objections by
pointing out that: (i) The INAH-3 dze difference was
apparent even when compaing homosexud men with
heterosexud AIDS patients, (i) the volumes of the other
nude (INAH-1, 2 and 4) were not affected by AIDS and
(iii) there was no corrdation between the volume of
INAH-3 and the length of survivd from the time when
the subjects were diagnosed with AIDS. (If AIDS had an
effect on this nucleus those who had suffered from the
dissase longest should have had a smdler INAH3 than
those who did not) These may appear to be strong argu-
ments in defence of the study. However, taking into acc-
ount that the number of heterosexuds who died of AIDS
was very sndl, it is dill possble that the observed dif-
ferences in the sze of INAH-3 resulted from complica
tions asociated with  AIDS.  Furthemore, LeVay's
findings are partly contradicted by William Byn€'s sudy,
which found that AIDS dgnificantly influenced the vol-
ume of INAH-1 in both heterosexud men and women
(the nudeus was 8% lager in heterossxud men and
women with AIDS rddive to individuds who did not
have AIDS?. Interestingly, the other three INAH were
not influenced by the HIV datus of the study subjects,
which makes LeVay' sfindings difficult to interpret.
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Some critics have gone on to postulate that the length
of the time between desth and autopsy may have affected
the hypothaamic dructures that LeVay dudied. It is dso
important to note that LeVay based his study on the ass
umption that the human INAH-3 was essentidly the same
as the SDN-POA in rats yet, as mentioned previoudy, the
SDN-POA does not play a criticd role in maetypical
behaviour in rats dthough it is located in aea tha is
asociged with sexua behaviour. It is not clear whether
it is INAH-3 or INAH-2 that actualy corresponds to the
SDN-POA of therat®®.

On a more theoreticd leved, one could argue that even
if LeVay was able to edtablish a corrdation between
homosexudity and INAH-3, he did not establish a causa
connection. It remains to be proven tha the enlarged
INAH-3 wes the cause rather than the result of atered
sexud orientation. Indeed, we do not have any proof tha
the size of INAH-3 has any causd effect on sexud orien-
tation, heterosxud or homosxud. LeVay himsdf has
admitted that the results of the study do not alow one to
decide whether the size of the INAH-3 in an individud is
the consequence or the cause of tha individud's sexud
orientation. It is possible that the enlarged INAH-3 that
LeVay observed in the brans of homossxud men weas in
fact the result rather than the cause of homosexud beha
viour. As Harrison et al. explain, ‘the promiscuous beha
viour and asxociaed lifestyle likdy to have been
common among the homosexud men who die of AIDS
may have caused the shrinkage of the INAH-3 (ref 26).
This possihility canot be completely ruled out. Brain's
neurd networks ae known to reconfigure themseves in
response to cettan experiences. For example, research
has shown tha when blind people learn Braille, the aea
of the brain that controls their reading finger becomes
more ative and enlarged?’. As another example, Eleanor
Maguire and her coworkers a the Universty College
London have shown tha the hippocampus (a region of
the bran involved in navigaion and memory) of licensed
London taxi drivers is larger compared with that of other
people’®. The effect of behaviour on sdlected bran cdls
hes dso been demongrated in studies of dichlid fish®®.
Research has shown tha specific cels in the preoptic
aea of the brans of a mde dchlid become enlarged
when it acquires territory after dominating others. How-
ever, these paticular neurons shrink in size when the
same mae loses its teritorid dSatus. Thus it is posshle
tha differences in brain dgructure between homosexuas
and heterosexuds that LeVay observed were caused by
the frequency of sexud activity. Indeed, a number of
dudies have shown tha homossxud men ae sexudly

more active than heterosexua men®®32,

The anterior commissure

Shortly after the publication of LeVay's INAH-3 findings,
Allen and Gorski reported another difference between the
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brans of homosexud and heterosexud men in another
pat of the bran known as the anterior commissure
(AC)*2. The anterior commissure is one of the two dus
ters of nerve fibers that connect the two hemispheres of
the brain. It has been found to vary according to sex. The
other commissure is known as the corpus cdlosum. The
exact function of the AC is not known but it is unlikely to
be directly involved in sexud behaviour.

An earlier study by Allen et al. had shown that the ant-
erior commissure is sexudly dimorphic®®. This nudeus
was found to be 12% or 1.17mm lager in femdes then
in maes. The resllts of this study led Allen and co-
workers to hypothesize that the AC is dso dimorphic
according to sexud orientation. When Allen and Gorski
compared the sze of the dructure in homosexud and
heterosexud men, they found that it was larger in the
homosexud men than in heterosexud men. The dze of
AC of the homosaxud men was found to be 18% larger
than in heterossxud men and 34% lager then in hetero-
sexual women. This study supported the hypothesis that
factors operating during the criticd period of an indivi-
dud’'s devdopment ‘differentiste  sexudly  dimorphic
structures and functions in a globa fashion'®*. As Levay
has noted, this study seems to drengthen his earlier
finding that the brans of homosexud and heterosexud
men areindeed different®®.

This study suffers from many of the problems affecting
LeVay's dudy. In the firg place, the researchers relied
on autopsed brans many of them from men who had
died after a long period of being infected with AIDS. It is
noteworthy that 24 out of the 30 homosexud subjects had
AIDS while only 6 of the 30 heterosexuds died of AIDS.
Although ddiberate effot was made to excdude the
brains of dl persons who showed any evidence of path-
ology dffecting the brain tissue, critics have pointed out
tha AIDS could cause subtle bran pathologies tha
might not be essly detected®. Moreover, as with Le-
Vay's sudy, Allen did not obtan adequate information
on the sexud background of his subjects and relied on
medical records to determine the sexud orientation of the
subjects. We do not know how the hedth workers who
were atending to these subjects as patients arived a the
concluson that they were homosexud. Was it because
they contracted AIDS through homosexud contact? How
were they rated on the Kinssy sexud orientation scae? It
was not possble to verify the sexua orientation of these
subjects since they were al dead. It is dso noteworthy
that the ‘heterosexuads were cdassfied as heterosexud if
the hospitd records did not indicate othewise. Agan, as
with LeVay's dudy, given that homosexudity is a dig-
metized trait, it is likey that some of the patients who
were cdasdfied as heterosexud were in fact homosexud.
Anticipating this criticism, Allen asserts tha erroneous
classfication is likdy to have decressed the chances of
obsarving dgnificant  differences rather than resulting in
goparent  non-exigent  differences.  However, one could
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dso ague that the dgnificant size differences that were
observed in spite of the misclassification may actudly be
an indicaion that even within each group the variation in
the sze of the AC was very big. What this would imply
is that differences in the size of the AC might not be very
hepful in diginguishing homossxuds from  heterosexu-
as

A rdaed point is tha mde and femde subjects were

cdassfied as heterossxud when the medicd records did
not indicae homosexuad orientation. It is not dear

whether those subjects that Allen et al. clasdfied as het-
erosxud (at leest the ones who died of AIDS) were ever
asked to dae their sexud orientation. If this was done,
why was the sexud orientation not stated in the medica
records?

As dready pointed out, there is no proof as yet that the
anterior commissure is directly involved in regulaing
sexud behaviour. The only possble connection comes
from the observation that homosexud men ae much
more likely to be dutterers, left-handed and dydexic then
heterosexud men and these conditions are related to the
two brain hemispheres that are joined by the ACY°.
However, this possible connection is yet to be fully ex-
plored.

It is aso important to note that there was consderable
overlap between the AC sizes of the two groups. The
gzes of the AC in 27 of the 30 homosexud men in the
sudy were within the range of sizes found among the 30
heterosexud men in the control group. This made it diffi-
clt to deermine whether a given bran specimen was
from a homosxud or heterosexud mde individud.
Again, as with LeVay's dudy, the homosexud men in
this paticular study may have had a smdler anterior
commissure as a result of years of action peculiar to a
homosexud lifestyle, rather than the structure of the AC
causng them to be homosexud. Ancther posshility is
tha there is no causa connection between sexud orien-
tation and the size of the AC, but both co-vary under the
influence of some third, unknown varidble Allen's hy-
pothesis has been contradicted by two separate studies,
the firs by Demeter et al.*® who found the AC to be lar-
ger in mdes than in femdes and a more recent one by
Lasco et al*' who failed to detect any variaion in the
dze of the AC with dther sex or sexud orientaion.
Studies in ras have adso produced discrepant results re-
gading possble sexud dimorphism of the AC*?*%. The
contradictory nature of these findings does not dlow us
to conclude that the sze of the anterior commissure can
be used to didinguish mde homosexuds from hetero-
sexuds

Summary and conclusion

We have seen that dthough an aray of evidence has been
adduced in support of the brain structure hypothesis, this
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evidence is riddled with incondgencies and the <udies
designed to test this hypothess suffer from methodologi-
cd weskneses that prevent us from concluding that sex-
ud orientation is determined by the brain. Furthermore
faw of these dudies have been successfully replicated.
The reaults of these studies are dso open to different int-
epretations. However, even if these sudies are success
fully replicated, it will not jusify drawing extravagant
conclusons. As dready agued, edablishing a didinction
in the brain dructures of homosexuds and heterosexuds
is not the same as edtablishing a cause. The direction of
caustion may be difficult to establish because behaviour
both affects and is affected by bran sructure and func-
tion. In any case, our current understanding of the brain is
inadequate to explan how such quantitative differences
could account for such a complex phenomenon as homo-
sexudity. Beddes, there need not be a causd connection
between sexua orientation and the brain  dructures in
question. The two may be caused by a third variable such
& a devdopmentd event during gedtation or early life It
is aso important to note that the brain structure hypothe-
Ss is based on the questionable presumption that homo-
$xud men more reemble femdes than maes, and tha
therefore one should expect to find a femde bran in a
mae homosexud. This suppostion, as a review of
human sexud history reveds is culture bound and ined-
equae. In some socigties, those with  predominantly
samesex dedres were conddered the ‘most manly of
men and womanly of women''®. Among the Sambia of
the highlands of Guinea and the ancient Greeks for exa
mple, homosexud relaions between men was regarded
as perfectly compatible with masculinity.
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