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There is indirect evidence that heightened exposure to early androgen may increase the probability
that a girl will develop a homosexual orientation in adulthood. One such putative marker of early
androgen exposure is the ratio of the length of the index finger (2D) to the ring finger (4D), which is
smaller in male humans than in females, and is smaller in lesbians than in heterosexual women. Yet
there is also evidence that women may have different sexual orientations at different times in their
lives, which suggests that other influences on female sexual orientation, presumably social, are at work
as well. We surveyed individuals from a gay pride street fair and found that lesbians who identified
themselves as “butch” had a significantly smaller 2D:4D than did those who identified themselves
as “femme.” We conclude that increased early androgen exposure plays a role in only some cases of
female homosexuality, and that the sexual orientation of “femme” lesbians is unlikely to have been
influenced by early androgens.
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In nonhuman mammals, sexual differentiation of be- ference between heterosexual and homosexual women in
havior seems largely driven by exposure to steroid hor- purported markers of prenatal or neonatal androgen expo-
mones during the perinatal period (Breedlove, Cooke, & sure. McFadden and Champlin (2000) found that auditory
Jordan, 1998). The Y chromosome in males causes the un-evoked potentials (AEP) are more masculine in lesbians
differentiated gonads to develop as testes, and the testeshan in heterosexual women. Because the sex difference in
to secrete androgen, which masculinizes the structure of AEP is present in newborn humans, and because other so-
the brain, permanently molding the animal’'s behavior to matic sex differences in newborns appear to be due to the
a male-like form (Phoenix, Goy, Gerall, & Young, 1959). masculinizing influence of androgen in males, presumably
Whether early androgen exposure also directly alters the AEP are influenced by, and can therefore serve as markers
structure of the developing human brain, and thereby adult for, fetal androgen exposure. Thus the AEP results sug-
behavior, remains undetermined. gest that homosexual women were exposed to more fetal

In the study of sexual orientation, there is little di- androgen than were heterosexual women. McFadden and
rect evidence that individual differences in early andro- Champlin also found that the AEP of homosexual men
gen exposure affect the sexual preferences of men. Insuggested that they, if anything, had experienced signif-
women, however, there have been several reports of a dif-icantly higher levels of perinatal androgen than did het-

erosexual men. McFadden and Pasanen (1998) also found
1pepartment of Psychology, University of California, Berkeley, thatotoacoustic emissions, which are also sexually dimor-
California. phic at birth (and therefore may also serve as markers for
2N(_eur_oscience Program, Michigan State University, East Lansing, fetal androgen), are significantly more male-like in homo-
 Michigan. sexual women than in heterosexual women. This result is
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berkeley.edu. (for an overview, see McFadden, 2002).

117

0004-0002/02/0200-0117/0 2002 Plenum Publishing Corporation



P1: GDP/GOQ P2: GFU
Archives of Sexual Behavior pp350-aseb-365191 November 22, 2001 17:44 Style file version July 26, 1999

118 Brown, Finn, Cooke, and Breedlove

Another purported somatic marker of fetal androgen i.e., perinatal androgens played no role in the development
is the ratio of the length of the index finger (2D) to the ring  of their sexual orientation. Because other, nonandrogenic
finger (4D). This ratio, 2D:4D, is smaller in men than in factors influence female sexual orientation, the experi-
women (Ecker, 1875), a sex difference that is stable from mental detection of effects of early androgen, especially
2 years of age to adulthood (Manning, Scott, Wilson, & via indirect measures, requires large sample sizes. We
Lewis-Jones, 1998). As most somatic differences betweentherefore wondered whether it would be possible to sub-
young boys and girls have been attributed to differences in divide lesbian participants into groups in which perinatal
exposure to androgen before and just after birth (George & androgen exposure might be more or less likely to have
Wilson, 1994), the sex difference in 2D:4D was presumed played a role in the development of a homosexual orien-
to reflect sex differences in early androgen. tation. Because some lesbians consider themselves to be

We have tested this hypothesis by examining the more masculine (“butch”) than other women, we tested
2D:4D of people with congenital adrenal hyperplasia whether the finger length ratios of “butch” lesbians would
(CAH). CAH is a disorder that causes the adrenals to pro- show evidence of greater perinatal androgen exposure than
duce excessive androgens beginning prenatally and ex-those of “femme” lesbians.
tending to treatment, which usually begins shortly after
birth following an accurate diagnosis. We found that the METHODS
ratios were indeed smaller in CAH females than in control
females, and were also smaller in CAH males than in con- A booth was rented for the August 2000 Gay Pride
trol males (Brown, Hines, Fane, & Breedlove, 2001). The Mardi Gras in Oakland, CA. All adult participants were
difference between CAH males and control males was offered a California Lottery “scratcher” ticket in return for
especially prominent when comparing first-degree rela- answering an anonymous survey that asked their age, sex
tives, suggesting that genetic background can affect theat birth, and number of older brothers and sisters.
finger length ratios but that, within a particular genetic Participants and Measure$articipants identified
background, greater early androgen exposure reduces thehemselves as “exclusively heterosexual,” “predominantly
fingerratios. We have also found a similar sex difference in heterosexual,” “bisexual,” “predominantly homosexual,”
the digit length ratios of mice: rear paw 2D:4D is smaller or “exclusively homosexual.” They were also asked the
in males than in females at weaning and in adulthood gender of their sexual partners (“exclusive males,” “pre-
(Brown, Finn, & Breedlove, 2001), which suggests that dominantly males,” “males and females equally,” “pre-
adult digit length ratios may provide a retrospective indi- dominantly females,” or “exclusively females”) and the
cation of perinatal androgens in many mammalian species.gender of sexual partners in their fantasies. These latter

Accordingly, the report of Williams et al. (2000) that two questions were asked to confirm self-reports of ori-
the 2D:4D of homosexual women was more masculine entation and, in this study, all participants gave answers
(smaller) than that of heterosexual women indicates againthat were consistent with their reported sexual orientation.
that lesbians are, on average, exposed to more prenatal anthey were also asked to answer the following question:
drogen than are heterosexual women. If so, then increasedf | had to describe myself as one of the two types below,
exposure to fetal androgen may increase the probability | would consider my overall outlook to be (circle one)”:
of homosexuality in human females. This study found no with the choices butch and femme on the line beneath. The
differences in the 2D:4D of heterosexual versus homosex- questionnaire informed them that answering any question
ual men. was voluntary and would not affect their receipt of a ticket.

If early hormone levels affect human sexual orienta- Participants were not asked to report their ethnicity.
tion in the same manner as they do other sex dimorphic be- The participants then had their hands copied on a
haviors in other animals, this influence would be expected portable photocopier. A clear plexiglass form was placed
to be organizational in nature such that the behavior pat- onthe glass platen. This form had two posts, 6 mmin diam-
tern affected is set from a young age and remains constanteter, 147 mm apart. Participants were asked to place their
throughout the life span. There is some evidence, how- hands flat, palm-down, thumbs near each other, fingers on
ever, that some women have a heterosexual orientationeach hand together, on the form with the posts between the
during certain periods of their lives and a homosexual ori- index and middle fingers of each hand, snug against the
entation at other periods (Diamond, 1998). This suggestsjunction of the two fingers. A millimeter scale was present
that other factors, including social influences, can also af- 12 mm lateral to the posts and the participants’ middle fin-
fect sexual orientation in women. Therefore, presumably gers were aligned on this scale. A white plastic bag, filled
some of the lesbians studied in the previously cited reports with rice for ballast, was placed over the hands before
were exposed to low levels of androgen in development, photocopying. Matching numbered stickers were affixed
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to the back of the questionnaire and photocopy to discern ., - vzz) FEMME 1100
which answers were associated with each photocopy. = euren

Finger lengths were measured by an experimenter, 105 | | 1.050
without knowledge of any participant’s group member- poot
ship. If the tip of either finger was obscured in the photo- & .00 1 - 1.000
copy, then no ratio was available for that hand for that par- E
ticipant. Measures were taken for each finger to the nearesty %% 1 080
0.5 mm, based on their alignment to the photocopied ruler p
running along the middle finger. This method of measur- ~ °** o
ing finger length differs slightly from other recent reports, 0550 | 0550
butis mu_ch more efficient than the method we used previ- Ine w e o 7%
ously (Williams et al., 2000). It also more closely matches 0000 LEFT HAND RIGHT HAND 0.000

the measurement method reported by George (1930), con-

firming Ecker's report (Ecker, 1875). Two mixed-design Fig. 1. Finger length ratios in self-identified femme and butch lesbians.

ANOVAs, with an independent factor of either male/ Means and standard errors of the means are depicted. A smaller 2D:4D

female (to evaluate sex differences) or butch/femme (to is thought to reflect greater exposure to androgen during the perinatal
. . . period. Because the sex difference in 2D:4D is greater on the right hand

evalua_te lesbian SUbgrOUps)’ and “ght and left hand fin- than on the left (see text), the right hand may provide a more sensitive

ger ratios as repeated measures, were conducted. Furthefeasure of early androgen than does the left.

analysis of differences between groups were evaluated by

Student tests, with all reporteg values, two-tailed. ANOVA revealed thatthe 2D:4D of lesbians were lat-

eralized, as the ratio was greater on the right than on the
left, F(1, 173)= 55.5, p < .001. The ratios of butch les-

ians w maller than that of femme lesbian [-
The present measurement method detected the pre—ba s was smafer fha at of femme lesbians, a

. . . though the difference was only marginally significant,
viously reported sex difference in 2D:4D between the 267 — = . !
female and 168 male participants. ANOVA revealed a sex F(1,173)=3.75 p =056 The interaction between

difference in which ratios were greater in males than in lesbian_subtype and laterality was not significant,
females. F (1, 432) = 28.3. p < .00L a laterality effect F(1,173)= 1.02 p > .30, butt-tests indicated that the

in which the ratios were greater on the right than on the difference between butch and femme lesbians was greater

S ) on the right hand than on the left (Fig. 1). The right hand
left, F(1,432)= 6.0, p < .02, and a significant interac- . .
tion of the two factorsF (1, 432)— 186, p < .001 Stu- 2D:4D of butch lesbians (0854 0.005) was smaller than

dent’st tests indicated that the interaction was due to a that of femme _Iesb|ans (00-£ 0.006) t(174)= 2.15,
. . p = .033 The difference between the two groups of les-
greater sex difference on the right than on the left. For the . . . .

. ; bians on the right hand ratio seemed to be due entirely
right hand, the ratiowas894 + 0.003 (SEM) for women, . ] : . i
0.958-+ 0.004 for ment(431) = 6.6. p < 10-19): for the to differences in the length of the ring finger (femme:
left hand, the ratio was.967+ 0.003 for women and 6663+ 512 mm; butch: 683 4 5.24), 1(174)= 2.33

p = .02. The length of the index finger did not differ be-
0.938+ 0.004 for ment(431)= 5.9, p < 10~8. Our pre- . .
vious report (Williams et al., 2000) also found the sex dif- tween the wo groups on either hand (femme: left. 873

: ) : 5.03, right 6675 4 5.77; butch: left 678 + 4.98, right
Iﬁreelr:;ter:gndeAD to be greater on the right hand than on 6725+ 5.31: ps > .50), which suggests that the two

: o groups did not differ in overall body size. Differences be-
Of the 267 wcimen, 29. identified themselveis as“het- tween butch and femme lesbians in the length of the ring
erosexual (either “predominantly heterosexual” or “ex-

clusively heterosexual’), 28 as bisexual, 207 as homosex_finger on the left hand did not reach significance (femme:
=y he 1at), el . 6921 + 4.87; butch: 704 + 4.97), t(174)= 1.76, p =
ual (either “predominantly homosexual” or “exclusively . ) T .
’ . . .08 (two-tailed). Therefore the 2D:4D ratio did not dif-
homosexual”), and one declined to answer the questions o
about sexual orientation. The data from bisexuals were fer significantly between the two groups on the left hand
’ (butch: Q9644 0.004; femme: ®74+ 0.005).

not examined. Among the homosexual women, 89 iden-
tified themselves as femme, 87 as butch, whereas 31 de-

clined to answer the question. Self-identified butch versus DISCUSSION

femme leshians were not significantly different in age

(femme: mean of 3941+ .98 years, range, 22-58; butch: We found that it was possible to classify homosexual
41.12+ .90 years, range, 24—66). women into two self-reported categories: those who regard

RESULTS
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themselves as having a “butch” outlook and those who re- We have so far detected no difference between het-
gard themselves as having a “femme” outlook. Although erosexual and homosexual men in 2D:4D, suggesting that
there is debate over the validity of segregating homosex- early androgens do not differ between the two groups and
ual women into these categories (Laner & Laner, 1980), may not play a role in the development of male sexual ori-

most participants in this study appeared to intuitively un- entation. But the present findings suggest that it might be
derstand what we were referring to by these classifica- possible to classify homosexual men into categories that
tions and most of them, when asked, appeared to readilymight reveal a difference in early androgen exposure. For
identify more with one than the other. These two groups example, some homosexual men report a history of gen-
differed significantly in the 2D:4D ratio of the right hand, der nonconformity as children, whereas others do not. It
suggesting that the femme group had been exposed to lesss possible that a relative lack of early androgen exposure
prenatal androgen than had the butch group. Neverthelessmight contribute to the development of homosexuality in

the overlap between the two groups for this measure wasthe former, and/or that a relative surplus of early androgen
considerable. The data thus indicate that there are moremight contribute to homosexuality in the latter. Robinson

factors influencing sexual orientation than simply early and Manning (2000) in fact report that the finger ratios of

androgen exposure. gay men differ according their score on the Kinsey sexual
The finding that women who identify themselves as orientation scale.
either butch or femme leshians differ in this biological We have several times found the sex difference in

marker for androgen suggests that it may be worthwhile 2D:4D to be greater on the right hand than on the left
to try to more rigorously define subgroups of individu- (Williams et al., 2000, the present study, and unpublished
als regarded as either heterosexual or homosexual. Theobservations), as have other groups (Manning etal., 1998).
present classification was simple (an answer to a single, We also found that the difference between CAH and con-
rather amorphous question) and therefore surely crude. Ittrol women was greater on the right hand than on the
should be possible, with more extensive probing of per- left (Brown, Hines, et al., 2001). These data suggest that
sonality traits, to more accurately classify homosexual the right hand finger ratios are more sensitive to prenatal
women. Such refined classifications might reveal a greaterandrogen than are those on the left. We can offer no ex-
difference in 2D:4D, or might reveal personality traits that planation for why androgen would affect the developing
covary with finger ratios, which might shed light on the right hand more than the left.
butch—femme distinction. For example, after conducting
the §tudy we learned of the report by Wilson (1983) re- ACKNOWLEDGMENTS
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