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The development and familial clustering of sexual orientation were studied in 358 het- 
erosexual, bisexual, and homosexual women. Sexual orientation, as measured by the 
Kinsey scales, was diverse yet showed statistical congruity and stability over a 1- to 1.5- 
year time span. Developmental patterns, as measured by retrospective reports on the ages 
of  first sexual or romantic attraction and of self-acknowledgment of  sexual orientation, 
were very similar in the heterosexual and lesbian subjects except for the difference in 
object choice. The bisexual subjects displayed intermediate patterns that were more sim- 
ilar to the heterosexuals' on most facets yet closer to the lesbian subjects' on other 
dimensions. Familial clustering of nonheterosexual orientation was significant. Using two 
criteria, elevated rates of  nonheterosexuality were found in four classes of  relatives: 
sisters, daughters, nieces, and female cousins through a paternal uncle. The current data 
are not sufficient to distinguish between genetic and shared environmental sources of  this 
familial aggregation. We discuss the possibility of  using developmental criteria to dif- 
ferentiate between inherited and cultural sources of  variation in female sexual orientation. 

K E Y  W O R D S :  Homosexuality; lesbian; bisexual; sexual orientation; familiality; development; 
heredity. 

I N T R O D U C T I O N  

Over  ha l f  a century has past  since Hirshfeld (1936) 
commen ted  on the apparent  familial i ty o f  both  fe- 
male  and male  homosexual i ty .  However ,  sys tem- 
atic behaviora l  genetic studies designed to examine 
the sources o f  this familial  aggregat ion have  only 
recent ly been  attempted. 

Genet ic  studies o f  sexual orientation in 
w o m e n  have been part icularly sparse. Familial  ag- 
gregat ion has been  observed in two nuclear  family  
studies in which  homosexua l  w o m e n  reported hav-  
ing more  lesbian sisters than did heterosexual  
w o m e n  (Pillard, 1990; Bai ley and Benishay,  1993). 
However ,  the genetic and environmental  contribu- 
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tions to this familial  clustering have  not been  re- 
solved by  the four publ ished twin studies, which 
have  yielded somewhat  contradictory results. Bai- 
ley e t  al. (1993), who analyzed the largest and mos t  
systematical ly  collected series o f  subjects, esti- 
ma ted  heritabili ty (h 2) to be approximate ly  .5 
(range, .27 to .76) based upon concordance rates o f  
48% for monozygot ic  twins compared  to 16% for 
dizygotic twins raised together. Similarly, Whi tman 
et  al. (1993) reported a 75% concordance rate for 
four pairs o f  female monozygot ic  twins. In contrast, 
Eckert  e t  al. (1986) described four sets o f  female 
identical twins raised apart who were discordant for 
sexual orientation. King and McDonald  (1992) also 
found low twin concordance rates for homosexual i ty  
in their combined study o f  female and male  cotwins 
but did not break down the data according to sex. 

The single publ ished adopt ion study o f  female  
sexual orientation showed that the rate o f  homo-  
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sexuality was lower in the adoptive than in the bi-
ological sisters of lesbian probands (Bailey et al.,
1993). Although this was interpreted to support a
genetic hypothesis, some effect of shared environ-
mental factors could not be ruled out because het-
erosexual probands were not included in the study .
This highlights one of the difficulties with research
in this area, namely, the uncertainty about the pop-
ulation incidence of nonheterosexuality in females ;
current estimates range from 0 .6 to over 10%,
depending on the criteria and sampling strategy
employed (Kinsey et al., 1953; Bailey and Benis-
hay, 1993 ; Johnson et al., 1994) . Therefore it is
prudent to establish background rates indepen-
dently for each new protocol and group of subjects
under study .

Several papers have addressed the question of
whether the familialities of female and male ho-
mosexuality are etiologically independent or over-
lapping, but the results and interpretations are
ambiguous. The prediction of the independent
model is that female and male homosexuality will
run in different families; that is, that female ho-
mosexual subjects will have an excess of lesbian
sisters but not of gay brothers, whereas male ho-
mosexual subjects will show the opposite pattern .
Pillard (1990) and Bailey and Benishay (1993) did
find that lesbians had more homosexual sisters than
brothers, a noteworthy finding since the population
incidence of homosexuality is approximately half
as high in women as in men ; however, the differ-
ences between sisters and brothers were not statis-
tically significant in the samples studied . Similarly,
Pillard and Weinrich (1986), Bailey et al. (1991),
Bailey and Pillard (1991), and Hamer et al. (1993)
found that gay men had more homosexual brothers
than sisters, but again, the differences were not sig-
nificant. In contrast, Bailey and Bell (1993), who
reanalyzed data collected by Bell et al. (1981a, b),
found that both gay men and lesbians had more
homosexual brothers than sisters . The prediction of
the overlapping model is that elevated rates of ho-
mosexuality will be found in the opposite-sex sib-
lings of both female and male homosexual subjects.
Significant evidence in this direction has been pre-
sented by Pillard (1990), Bailey and Benishay
(1993), Hamer et al. (1993), and Bailey and Bell
(1993). Hence there are data to support both the
independent and the overlapping models for the fa-
milial aggregation of female and male homosexu-
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ality, and it is possible that both hypotheses are
partially correct .

A clear prediction for a genetically influenced
trait is that it should appear at elevated rates in
second and third degree lineages as well as within
the nuclear family. Hamer et al. (1993) found that
male homosexuals had higher than baseline rates of
gay maternal uncles and male cousins through ma-
ternal aunts but not of gay paternal relatives . This
led to the hypothesis of sex-linked transmission in
selected families and the eventual identification of
a linkage between DNA markers on a discrete re-
gion on the X chromosome known as Xq28 and
male sexual orientation . Similar extended family
and molecular studies of female sexual orientation
have not been reported.

The clearest evidence linking genetics and
sexual orientation in a subset of women comes
from studies of female patients with congenital ad-
renal hyperplasia (CAH), a group of enzymatic de-
ficiencies in cortisol biosynthesis transmitted by
autosomal recessive genes. The most common
form, accounting for 95% of the cases, is a defi-
ciency in 21-hydroxylase activity mediated by the
cytochrome P450c21 gene located within the hu-
man HLA major histocompatibility locus on the
short arm of chromosome 6 (Higashi et al., 1986 ;
Miller, 1988) . Insufficient cortisol production re-
sults in an increased accumulation of androgens,
causing a masculinization of the genitalia to vary-
ing degrees . Influences on the developing brain are
also believed to occur but are not well understood .
However, a "masculine" pattern of gender-role be-
havior has been reported for CAH patients in sev-
eral studies (Money and Ehrhardt, 1972 ; Ehrhardt,
1979 ; Ehrhardt and Meyer-Bahlburg, 1981 ; Slijper,
1984). Furthermore, recent studies focusing on
adult psychosexual development and sexual orien-
tation indicate that females with CAH have signif-
icantly higher rates of homosexual orientation,
behavior, and fantasy coupled with lower rates of
heterosexual activity compared to their nonaffected
sisters (Dittman et al., 1990a, b, 1992). These re-
sults suggest that excess prenatal androgens can
predispose some women toward development of a
homosexual orientation. However, because CAH is
a relatively rare condition, and a majority of pa-
tients develops an apparent heterosexual orienta-
tion, it is evident that CAH plays only a minor role
in the overall variability of female sexual orienta-
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tion within the general population. Other putative
predisposing genetic and psychosocial factors that
might be pertinent to a larger percentage of ho-
mosexual females have yet to be identified .

As a first step in addressing the possible role
of inheritance in sexual orientation in females, we
conducted a familial and developmental analysis of
358 female probands . Our goal was to ascertain the
degree of familial clustering of homosexual and/or
bisexual orientations and to determine if discerna-
ble patterns of transmission could be identified . Ad-
ditionally, we investigated possible developmental
differences among heterosexual, bisexual, and les-
bian probands with the aim of identifying potential
markers for genetic or environmental loading .

METHODS

Announcements seeking participants for the
study were distributed to local homophile organi-
zations and social groups and to Women's Studies
programs at universities within the Washington,
D.C ., metropolitan area . The announcements stated
that the study was on "sexuality in women" but
not that it was focused on sexual orientation . The
homophile groups were targeted to obtain lesbian
probands, whereas the Women's Studies programs
were chosen to recruit a sampling of heterosexual
subjects. Bisexual participants were found in both
groups .

This recruiting strategy resulted in a popula-
tion consisting of 358 female probands over the age
of 18 years. Although the procedure achieved its
goal in obtaining diversity with respect to sexual
orientation, we emphasize that our subject popu-
lation is neither random nor necessarily represen-
tative of any particular sexual orientation nor of
sexuality in women in general. Therefore, we use
terms such as heterosexual, bisexual, lesbian, ho-
mosexual, and gay to enhance presentational clarity
rather than to imply that the conclusions drawn
from the data are generally applicable to any par-
ticular group . Several researchers have noted that
it is difficult, if not impossible, to obtain a random-
ized or representative sample of a marginalized and
secretive population such as homosexuals (Gonsi-
orek, 1982 ; Morin, 1977; Weinberg, 1970). Less
commented upon is the problem of recruiting a
comparable group of heterosexuals who are com-
fortable discussing sexual and gender-related is-
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sues; this was the motivation for seeking the
heterosexual participants through Women's Studies
programs .

Participants signed an informed consent and
then completed a structured interview covering
demographics, childhood gender identification,
childhood and adolescent sexual development,
adult sexual behavior, and sexual orientation . Sub-
jects were allowed to refuse any question asked and
were invited to qualify any answer to a question
that they deemed did not accurately reflect their
experience. The participants were white non-His-
panic (84.6%), Hispanic (7 .3%), African American
(3.9%), Asian (3.4%), and Middle-Eastern (0.8%),
with a mean (± SD) family annual income of
$46,000 ± $21,000, and a mean (± SD) educa-
tional level of 15 .0 ± 2 .8 years. Probands ranged
in age from 18 to 68 years, with a mean (± SD)
age of 31 .4 ± 8.7 years .

Sexual orientation was assessed by self-report
using the 7-point Kinsey scale, ranging from 0 for
exclusive heterosexuality or opposite-sex roman-
tic/sexual relations to 6 for exclusive homosexual-
ity or same-sex romantic/sexual relations (Kinsey
et al., 1948, 1953). The probands rated themselves
on four individually administered scales: self-iden-
tification, sexual/romantic attraction, sex-
ual/romantic fantasy, and sexual behavior . The four
scores were averaged to yield a composite Kinsey
self-rating as follows. Probands with averages <0.5
were designated Kinsey 0 ; 0.5-1 .49, Kinsey 1 ; 1 .5-
2.49, Kinsey 2; 2.5-3.49, Kinsey 3 ; 3 .5-4.49, Kin-
sey 4; 4.5-5 .49, Kinsey 5; and 5.5-6 .0, Kinsey 6 .
A total of 25 probands declined to rate themselves
on one or more of the attraction, fantasy, or behav-
ior scales . For these cases an average of the avail-
able self-ratings was used .

The pedigree analysis was conducted by col-
lecting family histories and asking the proband to
rate first-, second-, and third-degree relatives over
the age of 18 years as either definitely homosexual
(Kinsey 5 or 6), definitely bisexual (Kinsey 2-4),
or definitely heterosexual (Kinsey 0-1) . Family
members for whom the proband was unclear about
their sexual orientation were counted as heterosex-
ual. Six probands declined to provide pedigree in-
formation but agreed to participate in the other
aspects of the study. For the remaining 352 pro-
bands, family members were counted as homosex-
ual or bisexual only if they had personally
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acknowledged their sexual orientation to the pro- 
band, or to another family member who subse- 
quently shared this information with the proband, 
or if  they had publicly acknowledged their sexual 
orientation such that it was common family knowl- 
edge. 

To investigate the accuracy of  the family his- 
tories, probands were asked to have one of  their 
relatives contact the investigators by phone to par- 
ticipate in a collateral interview. A majority de- 
clined, but 13% (47/352) were able to secure the 
participation of  a second relative. Among these 
probands, 33 were lesbian, 9 were bisexual, and 5 
were heterosexual. Among the contacted relatives, 
30 were lesbian or gay, 12 were bisexual, and 8 
were heterosexual. An abbreviated version of  the 
primary interview was administered to participating 
relatives in which they were asked to provide in- 
formation about their familial relationship to the 
proband, their own sexual orientation, and the sex- 
ual orientation of  first-, second-, and third-degree 
relatives over the age of  18 using the methodology 
described above. Family history data provided by 
the proband were not shared with participating rel- 
atives. The two resulting family histories were sub- 
sequently compared for accuracy. A total of  937 
relatives was confirmed. Because the probands and 
collateral relatives for this portion of  the study were 
predominantly nonheterosexual, it is possible that 
we have overestimated the accuracy of  family data 
because of  heightened awareness of  sexuality is- 
sues in the families of  homosexuals. However, 
there was no evidence that this was the case; the 
homosexual relatives of  heterosexual probands 
were not aware of  any additional homosexual rel- 
atives in the family and the heterosexual relatives 
of  lesbian and bisexual probands were not unaware 
of  any of  their homosexual relatives. 

Several probands (228) originally had agreed 
to participate in a follow-up interview conducted 
during a period 12-18 months after the initial in- 
terview. Attempts to contact probands were first 
made by telephone or, if  unsuccessful, through a 
letter asking the proband to call the investigator. A 
total of  175 (76.8%) responded and was adminis- 
tered a short follow-up interview in which they 
were asked questions about the gender of  their sex- 
ual partners over the last 12 months, their self-iden- 
tification with respect to their sexual orientation, 
and if  any family members had acknowledged 

themselves as lesbian, gay, or bisexual since the 
first interview. 

The pedigree data were analyzed by two cri- 
teria: a broad nonheterosexual criterion including 
both bisexual and homosexual individuals and a 
narrow, exclusively homosexual criterion. The non- 
heterosexual baseline rates for the broad criterion 
were computed by counting the number of  lesbian, 
gay, and bisexual relatives, compiled from every- 
one but minors and grandparents, among the het- 
erosexual (Kinsey 0-1) probands. This procedure 
yielded rates of  1.2% (7/574) for females and 2.1% 
(12/572) for males. Strictly homosexual baseline 
rates were ascertained by counting the number of  
lesbian and gay relatives, compiled using everyone 
but minors and grandparents, from probands in 
Kinsey groups 0-3. This gave baseline rates of  
0.85% (9/1055) for females and 1.8% (19/1077) for 
males. Minors were excluded from the analysis be- 
cause they were considered to be too young to ob- 
tain reliable information about sexual orientation. 
Grandparents were excluded from the baseline cal- 
culations because probands tended to be uncertain 
about their sexual orientation. 

These baseline rates are likely to be conser- 
vative because of  the stringent criterion used for 
counting nonheterosexual or homosexual family 
members, so that secretive relatives were undoubt- 
edly missed, and because they were calculated from 
the families of  heterosexual probands rather than 
from a random population sample. Nevertheless, 
our baseline rates are consistent with several large 
studies reporting population rates of  2.0-5.0% for 
male homosexuality and 0.6-2.5% for female ho- 
mosexuality (Johnson et  al.,  1994; reviewed by 
Diamond, 1993). Furthermore, reanalysis of  the 
original Kinsey e t  al. (1953) data yielded an esti- 
mate of  1.0-1.5% for predominantly homosexual 
women (Gebhard, 1972). 

RESULTS 

Subject Recruitment 

Our sampling strategy involved ascertainment 
from two distinct sources. Identical announcements 
seeking participants for a study on "sexuality in 
women"  were distributed to local homophile or- 
ganizations and social groups and to Women's  
Studies programs at universities within the Wash- 
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ington, D.C., metropolitan area. The homophile 
groups were targeted to obtain lesbian probands. 
Among the 287 women recruited through this pro- 
cedure, 176 were lesbian, 106 were bisexual, and 
5 were heterosexual by our assessment criteria. The 
Women's  Studies programs were chosen to obtain 
a sampling of  heterosexual subjects. A total of  71 
women was recruited, of  whom 57 were heterosex- 
ual, 8 were bisexual, and 6 were lesbian. The two 
groups were combined to yield a sample consisting 
of  358 probands. 

Assessment  and Stabi l i ty  of  Sexual  Or ienta t ion  

We began by asking the probands to describe 
their sexual orientation on the 7-point Kinsey scale, 
which ranges from 0 for exclusive heterosexuality 
to 6 for exclusive homosexuality (Kinsey et al., 
1948, 1953). The subjects rated themselves on four 
separate components of  sexuality: self-identifica- 
tion, sexual/romantic attraction, sexual/romantic 
fantasy, and sexual behavior. Pairwise analysis of  
the four scales indicates that they are highly cor- 
related (r > .807, p < .001). Moreover, factor anal- 
ysis showed that the four scales could be accurately 
described by a single factor that accounted for 
>92% of  the total variance. 

The strong correlations between the individual 
self-ratings suggested that averaging the four com- 
ponents to yield a composite rating was justified. 
For ease of  presentation, probands with Kinsey 
composite ratings of  0 and 1 are referred to as het- 
erosexual, those with ratings of  2-4 as bisexual, 
and those with ratings of  5 and 6 as lesbian. Table 
I shows the distribution of  the subject population 
according to composite Kinsey score and the av- 
erage age for each of  the three groups. Interest- 
ingly, nearly one-third of  the subjects were 
bisexual. Because our recruiting strategy was 
highly selective, the information presented in Table 
I cannot be extrapolated to the distribution of  sex- 
ual orientation in the population at large. Never- 
theless, it is of  interest that other researchers have 
also reported high degrees of  bisexuality in female 
populations (Bailey and Benishay, 1993; Bailey et 
al., 1993; Bailey and Bell; 1993; Rust, 1992; Pil- 
lard, 1990). Furthermore, although not representa- 
tive of  a normal population, this diversity 
represents an obvious departure from distributions 
reported for sexual orientation in males, in which 

Table  I. Character is t ics  o f  the  Sample  ~ 

K insey  N u m b e r  o f  Percen tage  o f  M e a n  ( • SD) age o f  
des igna t ion  b p robands  total sample  p robands  (yr) c 

He te rosexua l  
0 28 7.8 

31.4 ___ 9.7 
1 34 9.5 

B i sexua l  
2 21 5.9 
3 60 16.8 28.1 • 9.4 
4 33 9.2 

Lesb ian  
5 86 24.0 

33.2 • 7.3 
6 96 26.8 

a N = 358 probands .  
b K i n s e y  des igna t ions  are based  u p o n  an  average  o f  four  in- 

d iv idual ly  admin i s te red  scales  a s sess ing  self- identif icat ion,  
romant i c / sexua l  attraction, romant ic / sexua l  attraction, and  
sexua l  behavior .  
M e a n  ( +  SD) ages  represent  c o m b i n e d  K i n s e y  0 and  1 (het- 
erosexual) ,  K i n s e y  2 - 4  (bisexual) ,  and  K insey  5 - 6  ( lesbian) 
des ignat ions .  

most subjects rate themselves as either homosexual 
or heterosexual (Bailey and Pillard, 1991; Whitman 
et aL, 1993; Hamer et aL, 1993). 

Given the observed diversity of  sexual orien- 
tation in our selected population of  female subjects, 
it was of  interest to determine if their Kinsey self- 
ratings were stable or unstable over time. To ad- 
dress this question, we conducted follow-up 
interviews with 175 of  the subjects (see Methods). 
Because sexual behavior and self-identification 
showed the least variability in the initial interview, 
these were deemed sufficient for reassessing sexual 
orientation in the follow-up study. 

Table II shows the number of  individuals in 
each Kinsey group who had the same or a different 
Kinsey score 12 to 18 months following the initial 
interview. The results show that the sexual orien- 
tation o f  the women in this sample, for the period 
o f  time studied, was quite stable (Chronbach (x = 
.985). The majority of  the women (80.2%) did not 
change. Among those who did, there were no large 
fluctuations; most moved by only one Kinsey self- 
rating and no one changed by more than two. Al- 
though all Kinsey categories showed some 
movement, Kinsey 2 and Kinsey 4 exhibited the 
greatest variability, whereas Kinsey 6 was the most 
stable. Thus, despite representing only 34% of  the 
total follow-up group, bisexuals account for 
slightly over one-half of  the probands whose Kin- 



412

Table II . Stability of Sexual Orientation°

° Analysis was performed on 175 probands recontacted ap-
proximately 1 year after the initial interview and again as-
sessed for sexual orientation . Probands with the same Kinsey
composite rating for both interviews are presented in bold-
face .

n Kinsey composite rating assessed at primary interview .
Kinsey composite rating assessed at secondary interview .

sey self-rating changed from 1 year to the next .
This may be an age phenomenon, as the bisexual
group was slightly younger than the heterosexuals
and lesbians (Table I) and, therefore, might have
had a tendency to engage in more experimentation .
However, it is important that a majority of the bi-
sexuals whose Kinsey self-rating changed during
the time period under examination did so to another
Kinsey self-rating within the 2-4 bisexual range
rather than to a lesbian or heterosexual rating.
These data suggest that bisexuality, like homosex-
uality and heterosexuality, can be a stable identity
in women.

Developmental Analysis

Developmental studies have the potential to
identify markers for genetic versus environmental
sources of variability in female sexual orientation .
Therefore, we asked several questions with the goal
of ascertaining if sexual orientation developed
along parallel or disparate pathways for the three
groups of subjects defined by our protocol. Table
III presents average ages and confidence limits
based upon the retrospective reports of individual
probands for four milestones in female sexual de-
velopment: first attraction to a female, first attrac-
tion to a male, self-acknowledgment of sexual
orientation, and onset of menarche .

We first asked each subject if she had ever
been romantically or sexually attracted to a female
(Table III, 1 a) . Surprisingly, fully two-thirds of our

Table III. Developmental Analysis
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° Probands were first asked if they had ever experienced a ro-
mantic or sexual attraction to a female (la) . For probands
responding affirmatively, a subsequent question was asked
regarding the timing of their first attraction to a female (lb) .

b Probands were first asked if they had ever experienced a ro-
mantic or sexual attraction to a male (2a) . For probands re-
sponding affirmatively, a subsequent question was asked
regarding the timing of their first attraction to a male (2b) .
Probands were asked at what age they first self-acknowledged
their present sexual orientation .

d Probands were asked to identify their age at menarche .

selected sample of heterosexual women gave an af-
firmative response to this question . This represents
a significant departure from that reported for males,
where very few of the heterosexual male probands
had recognized same-sex attractions (Hamer et al.,
1993). Not surprisingly, since it is part of the de-
fining criteria, virtually all of the bisexual and les-
bians reported experiencing attractions to females,
giving an affirmative response rate that was signif-
icantly greater than for the heterosexual subjects (p
< .00001) .

We next asked whether there was any differ-
ence in the timing of the first attraction to a woman,
if it occurred, in the three different groups . Table
III, lb, shows that the onset of same-sex attraction
for women in our selected sample occurred first in
lesbians, later in bisexuals, and last in heterosexual
women. The differences between the three groups

Kinsey
designation°

Kinsey designation,

0 1 2 3 4 5 6

0 8 3 1 0 0 0 0
1 3 17 0 0 0 0 0
2 0 0 8 5 0 0 0
3 0 0 3 26 2 0 0
4 0 0 0 3 7 4 1
5 0 0 0 0 3 27 5
6 0 0 0 0 0 3 46

Kinsey designation

0-1 2-4 5-6

1. Romantic or sexual attraction to a female ,
a . Yes 67.7% 99.1% 100%

No. 32.3% 0.9% 0%
b . Mean age (yr) 17 .8 12 .6 10 .6

SD ± 7 .5 ± 5 .8 ± 4 .7
95% conf. 15.53-20 .07 11 .50-13.70 9.87-11 .33

2. Romantic or sexual attraction to a male °
45.3%a . Yes 100% 85 .2%

No 0% 14.8% 54.7%
b . Mean age (yr) 10 .6 9 .5 12 .8

SD ± 3 .1 ± 2 .8 ± 3 .0
95% conf. 9.82-11 .38 8.69-10 .31 11 .79-13.81

3. Self-acknowledgment of sexual orientation°
20.4Mean age (yr) 19.2 21 .4

SD ± 8 .2 ± 7 .2 ± 6 .6
95% conf. 16.35-22 .0 19.7-23 .14 19.08-21 .62

4. Age at menarched
Mean age (yr) 12 .6 12 .3 12 .6
SD ± 1 .1 ± 1 .5 ± 1 .5
95% conf. 12.3-12 .9 11 .9-12 .6 12.4-12 .8
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were significant (p < .002 for each pairwise com-
parison), and the 95% confidence intervals were
nonoverlapping. These results show that although
women in all three groups have recognized same-
sex attractions, there are significant differences in
the developmental timing of these feelings .

Probands were also asked if they had ever
been romantically or sexually attracted to a male
(Table III, 2a) . In this case, the unexpected result
was that approximately half (45.3%) of the women
identified by our protocol as predominantly or ex-
clusively lesbian reported such attractions . As ex-
pected, the bisexual (85 .2%) and heterosexual
(100%) subjects had significantly higher affirma-
tive response rates compared to lesbians (p <
.00001) .

We subsequently investigated differences in
the timing of first attraction to a male, if it oc-
curred, among the three different groups . Table III,
2b, shows that the onset of opposite-sex attraction
for women in our selected sample occurred first in
bisexuals, later in heterosexual women, and last in
lesbians. Chi-square comparisons of heterosexuals
vs. lesbians (p < .00001), heterosexuals vs . bisex-
uals (p < .005), and bisexuals vs . lesbians (p <
.00001) all reveal significant differences between
the three groups. Unlike the above same-sex at-
traction analysis, there is some overlap in the 95%
confidence intervals for bisexuals and heterosexu-
als. However, a one-way analysis of variance (F =
12.16, p < .0001) indicates that the three groups
are significantly different in their onset of attraction
to males. Similar to that found for same-sex attrac-
tion, these results indicate that although women in
all three groups have recognized opposite-sex at-
tractions, there are significant differences in the de-
velopmental timing of their manifestation .

The two remaining measures, self-acknow-
ledgment of sexual orientation and onset of me-
narche, showed no significant differences in either
pair- or groupwise comparisons (Table III, 3 and
4). Taken together, these data suggest that devel-
opment for lesbians and heterosexuals in this se-
lected population occurs along largely parallel
paths, with the only substantial difference being the
object of attraction. Bisexuals follow a somewhat
intermediate path .

Pedigree Analysis
To address the question of familiality, we

asked our subjects about the sexual orientation of
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their first-, second-, and third-degree relatives . In-
dividuals were counted as being lesbian, gay, or
bisexual only if the relatives had either personally
acknowledged their sexual orientation to the pro-
band or had publicly acknowledged their sexual
orientation such that it was common family knowl-
edge. To assess the reliability of these reports, we
conducted collateral interviews with selected rela-
tives of 47 probands (see Methods). In a majority
of instances (46/47; >97%), the probands' reports
on the sexual orientation of their relatives were
confirmed. A single case was found in which a pro-
band had misidentified the sexual orientation of a
relative; a female cousin identified as bisexual by
a proband stated that she was lesbian when inter-
viewed. There was also strong agreement (935/937 ;
>99%) between probands and collateral
participants regarding the sexual orientation of
other relatives not interviewed. Disagreement oc-
curred in only two instances . Both of these were
third-degree male relatives whose sexual
orientation was unclear to the proband, and were
therefore initially scored as heterosexual, but who
were identified as homosexual by a second relative
and subsequently verified by a third family mem-
ber. Thus, our stringent criterion for identifying les-
bian, gay, and bisexual relatives resulted in a high
degree of specificity, at least among the selected
group of families for which confirmatory informa-
tion was available . Other researchers have reported
similar high degrees of specificity regarding as-
sessment of sexual orientation among siblings (Bai-
ley and Benishay, 1993 ; Bailey and Pillard, 1991 ;
Pillard, 1990 ; Pillard and Weinrich, 1986) . Accord-
ingly, the probands' reports on the sexual orienta-
tion of their relatives were deemed sufficient for
the remaining families as long as the criterion of
private within-family or public acknowledgment
had been met .

We analyzed the pedigree data in two ways .
Table IV examines the data using a broad definition
of sexual orientation that includes all nonhetero-
sexual relatives of nonheterosexual probands (Kin-
sey 2-6) . Table V analyzes the results from a
narrow scope that includes only the homosexual
relatives of the lesbian probands (Kinsey 5-6). The
family pedigrees of the 62 probands identified by
our protocol as heterosexual (Kinsey 0-1) were
used to establish a female nonheterosexual (Kinsey
2-6) baseline rate of 1 .2% and a male nonhetero-
sexual rate of 2.1%. For the narrower homosexual
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Table IV. Rates of  Nonheterosexual Relatives Among 
Kinsey 2 -6  Probands" 

Relative b N G c B c G + B % G + B d 

Brothers 295 13 7 20 6.8** 
Sisters 258 12 14 26 10.1"* 
Sons 12 0 0 0 0.0 
Daughters 19 3 3 6 31.6"* 
Fathers 285 4 0 4 1.4 
Mothers 290 6 1 7 2.4 

Nephews 58 1 0 1 1.7 
Nieces 48 1 2 3 6.3* 

Pat. unc. 285 7 0 7 2.5 
Pat. aunts 252 4 0 4 1.6 
Male csn./pat, unc. 201 5 0 5 2.5 
Male csn./pat, aunts 203 4 1 5 2.5 
Female csn./pat, unc. 186 6 7 13 7.0** 
Female csn./pat, aunt 196 3 2 5 2.6 
Pat. grandfathers 229 0 0 0 0.0 
Pat. grandmothers 229 1 1 2 0.9 

Mat. unc. 269 2 1 3 1.1 
Mat. aunts 285 1 2 3 1.1 
Male csn./mat, unc. 229 5 0 5 2.2 
Male csn./mat, aunts 203 4 3 7 3.4 
Female csn./mat, unc. 191 1 3 4 2.1 
Female csn./mat, aunts 198 2 2 4 2.1 
Mat. grandfathers 246 1 0 1 0.4 
Mat. grandmothers 246 3 2 5 2.0 

a N = 290 nonheterosexual probands (Kinsey 2-6).  Pat., pa- 
temal; unc., uncles; csn., cousins; mat., maternal. 

b Relatives reported are over the age of  18 years. 
c G, gay; B, bisexual. Relatives were counted as homosexual 

or bisexual only i f  they either had privately acknowledged 
their sexual orientation to the proband or had made a public 
acknowledgment such that it was common family knowledge. 

d Rates for nonheterosexual relatives meeting the established 
criterion. One-tailed Fisher 's  exact test for significance: *p < 
.05 and **p < .001, based upon baseline rates of  1.2% for 
females and 2.2% for males (see Methods). 

Table  V. Rates of  Homosexual Relatives Among Kinsey 5-6  
Probands ~ 

Relative b N L/G ~ % L/CJ a 

Brothers 219 11 5.0" 
Sisters 165 9 5.5"* 
Sons 6 0 0.0 
Daughters 6 2 33.3"* 
Fathers 172 3 1.7 
Mothers 177 4 2.3 

Nephews 53 1 1.9 
Nieces 37 1 2.7 

Pat. uric. 205 5 2.4 
Pat. aunts 162 3 1.9 
Male csn./pat, unc. 151 2 1.3 
Male csn./pat, aunts 118 2 1.7 
Female csn./pat, unc. 138 6 4.3* 
Female csn./pat, aunts 125 3 2.4 
Pat. grandfathers 143 0 0.0 
Pat. grandmothers 143 1 0.7 

Mat. unc. 182 4 2.2 
Mat. aunts 185 1 0.5 
Male csn./mat, unc. 163 1 0.6 
Male csn./mat, aunts 135 1 0.7 
Female csn./mat, unc. 133 0 0.0 
Female csn./mat, aunts 145 0 0.0 
Mat. grandfathers 154 0 0.0 
Mat. grandmothers 154 2 1.3 

a N = 177 lesbian probands (Kinsey 5-6). 
b Relatives reported are over the age of  18 years. Pat., paternal; 

tmc., uncles; csn., cousins; mat., maternal. 
c L, lesbian; G, gay. Relatives were counted as homosexual 

only i f  they either had privately acknowledged their sexual 
orientation to the proband or had made a public acknowledg- 
ment such that it was common family knowledge. Bisexuals 
are counted as heterosexual. 
Rates for homosexual relatives meeting the established cri- 
terion. One-tailed Fisher 's  exact test for significance: *p < 
.01 and **p < .001, based upon baseline rates of  0.85% for 
females and 1.8% for males (see Methods). 

c a t e g o r i z a t i o n ,  b a s e l i n e  r a t e s  o f  0 . 8 5 %  f o r  f e m a l e s  

a n d  1 . 8 %  f o r  m a l e s  w e r e  e s t a b l i s h e d  ( s e e  M e t h -  

o d s ) .  
I n t e r e s t i n g l y ,  t h e  t w o  a n a l y s e s  y i e l d e d  n e a r l y  

i d e n t i c a l  e l e v a t e d  c a t e g o r i e s .  T h e  h i g h e s t  r a t e s  

w e r e  f o r  d a u g h t e r s ,  w h e r e  a p p r o x i m a t e l y  o n e - t h i r d  

w e r e  i d e n t i f i e d  b y  p r o b a n d s  a s  n o n h e t e r o s e x u a l  o r  

l e s b i a n  ( T a b l e s  I V  a n d  V ) .  A l t h o u g h  t h i s  e l e v a t i o n  

w a s  s i g n i f i c a n t  i n  o u r  d a t a  se t ,  i t  s h o u l d  b e  n o t e d  

t h a t  t h e  s a m p l e  s i z e  w a s  s m a l l ,  t h a t  o n l y  o n e  o f  t h e  

d a u g h t e r s  w a s  a c t u a l l y  i n t e r v i e w e d ,  a n d  t h a t  n o  a d -  

j u s t m e n t  w a s  m a d e  f o r  p o s s i b l e  c o h o r t  e f f e c t s .  S i s -  

t e r s  w e r e  t h e  g r o u p  s h o w i n g  t h e  n e x t  h i g h e s t  r a t e .  

T h e  r a t e  o f  1 0 . 1 %  f o r  n o n h e t e r o s e x u a l  s i s t e r s  ( T a -  

b l e  I V )  r e p r e s e n t s  a b o u t  a n  e i g h t f o l d  e l e v a t i o n  

a b o v e  o u r  e s t a b l i s h e d  b a s e l i n e .  A r a t e  o f  5 . 5 %  ( T a -  

b l e  V )  w a s  f o u n d  f o r  l e s b i a n  s i s t e r s  a n d  r e p r e s e n t s  

a b o u t  a 6 . 5 - f o l d  i n c r e a s e  o v e r  o u r  l e s b i a n  b a s e l i n e .  

R a t e s  a p p r o x i m a t e l y  t h r e e f o l d  a b o v e  o u r  b a s e l i n e  

r a t e  w e r e  s e e n  f o r  b o t h  n o n h e t e r o s e x u a l  a n d  h o -  

m o s e x u a l  b r o t h e r s .  T h e s e  s i g n i f i c a n t  e l e v a t i o n s  i n  

r a t e s  o f  n o n h e t e r o s e x u a l  s i s t e r s  a n d  b r o t h e r s  o f  

n o n h e t e r o s e x u a l  f e m a l e  p r o b a n d s  a r e  w i t h i n  t h e  

r a n g e s  t h a t  h a v e  b e e n  r e p o r t e d  p r e v i o u s l y  ( B a i l e y  

e t  a l . ,  1 9 9 3 ;  B a i l e y  a n d  B e n i s h a y ,  1 9 9 3 ;  B a i l e y  a n d  

B e l l ,  1 9 9 3 ) .  
E l e v a t e d  r a t e s  a b o v e  o u r  e s t a b l i s h e d  b a s e l i n e s  

w e r e  a l s o  s e e n  f o r  t w o  c a t e g o r i e s  o f  e x t e n d e d  r e l -  
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atives. Nieces  had  a rate that  was  f ivefold above  
b a c k g r o u n d ,  bu t  on ly  u s i n g  the b road  cr i te r ion  (Ta-  
b le  IV). This  ca tegory  was  no t  s ign i f ican t ly  ele-  

va ted  u n d e r  the n a r r o w  cri ter ion.  Howeve r ,  n ieces  
represen ted  one  o f  the y o u n g e s t  g roups  in  our  sam-  

ple  and  t ended  to be  ident i f ied  as b i sexua l  b y  pro-  
bands .  This  cou ld  accoun t  for the appea rance  o f  

e leva ted  rates u s i n g  the b road  cr i te r ion  bu t  no t  u n -  
der  the n a r r o w  cri ter ion.  Add i t i ona l ly ,  female  cous-  

ins  o f  pa te rna l  unc le s  showed  s igni f icant  rates o f  

five- to s ixfold  above  b a c k g r o u n d  for bo th  ana lyses  

(Tables  IV and  V). N o  other  second-  or th i rd-de-  

gree re la t ive  ca tegory  showed  rates e leva ted  above  
our  es tab l i shed  base l ines  for e i ther  analysis .  

I f  it is p roposed  that  h o m o s e x u a l i t y  has ge- 

ne t ic  and  sex-specif ic  c o m p o n e n t s ,  two clear  pre-  

d ic t ions  are that  the rate o f  n o n h e t e r o s e x u a l i t y  in  
daughters  shou ld  no t  exceed  the rate in  sisters and  

that  the rate in  sisters shou ld  exceed  the rate in  
brothers .  In  fact, the obse rved  rates for daughters  

were  s ign i f ican t ly  h igher  than  the rates for sisters 
for bo th  the b road  and  the n a r r o w  ana lyses  (p < 

.05; F i sher  exact  test). Fur the rmore ,  the absolu te  

rates o f  n o n h e t e r o s e x u a l i t y  in  sisters and  brothers  

were  i nd i s t i ngu i shab l e  (p > .1, F i she r  exact  test) 

and  the re la t ive  rates ( compa red  to base l ine)  were  

h igher  for sisters c o m p a r e d  to bro thers  o n l y  for the 

b road  c r i te r ion  (p < .05, l ike l ihood-ra t ios  test) (see 
Bishop  et aL, 1975). Thus ,  ne i the r  the daughte r  vs. 
sister  no r  the sister  vs. b ro ther  p red ic t ions  are ro-  
bus t ly  met.  

W e  therefore  asked  i f  the rates o f  nonhe t e ro -  
sexual  re la t ives  in  our  f ami ly  ped igrees  w o u l d  

change  i f  a m o r e  s t r ingent  c r i te r ion  for nonhe t e r -  

osexua l i ty  were  appl ied.  Thus ,  a post hoc ana lys i s  

was  pe r fo rmed  i m p o s i n g  the fo l l owing  two addi-  

t iona l  r equ i r emen t s  for p robands  in  our  se lec ted  

sample  to be  cons ide red  nonhe te rosexua l .  First ,  at- 

t rac t ion  to a f ema le  had  to occur  at <14 years ,  the 
uppe r  level  conf idence  l imi t  d e t e r m i n e d  for b i sex-  
uals  in  this s tudy  (see Tab le  III, lb) .  The  second  
r e q u i r e m e n t  was  that  a t t rac t ion  to a male ,  i f  pres-  
ent,  m u s t  have  occur red  w i th in  the same  t ime  f rame 
or at a later  age than  f r s t  a t t ract ion to a female .  

These  two add i t iona l  cr i ter ia  resu l ted  in  the e l imi-  
n a t i o n  o f  96 p r o b a n d s  f rom the K i n s e y  2 - 6  sample  
and  y i e lded  the resul ts  p re sen ted  in  Tab le  VI.  

The  add i t iona l  c r i te r ion  had  a no t i ceab le  effect  
on  the d i s t r ibu t ion  o f  non_heterosexual re la t ives  in  

the selected pedigrees .  First ,  the rate for nonhe t e r -  
osexua l  daughters  o f  p r o b a n d s  m e e t i n g  the post hoc 

Table VI. Rates for Nonheterosexual Relatives Among 
Kinsey 2-6 Probands a Post Hoc Adjusted Criteria a 

Relative c N G a B e G + B % G  + B e 

Brothers 205 8 4 12 5.9* 
Sisters 179 10 12 22 12.3"* 
Sons 2 0 0 0 0.0 
Daughters 7 1 0 1 14.3 
Fathers 192 5 0 5 2.6 
Mothers 194 6 0 6 3.1 

Nephews 21 1 0 1 4.8 
Nieces 13 0 1 1 7.7 

Pat. unc. 186 6 0 6 3.2 
Pat. aunts 169 1 0 1 0.6 
Male csn./pat, unc. 144 5 0 5 3.5 
Male csn./pat, aunts 155 3 1 3 2.6 
Female csn./pat, unc. 130 6 5 11 8.5** 
Female csn./pat, aunts 147 3 0 3 2.0 

Mat. uric. 185 4 1 5 2.7 
Mat. aunts 186 1 1 2 1.1 
Male csn./mat, unc. 146 2 0 2 1.4 
Male csn./mat, aunts 153 2 0 2 1.3 
Female csn./mat, unc. 140 1 1 2 1.4 
Female csn./mat, aunts 153 1 1 2 1.3 

a N = 194 nonheterosexual probands (Kinsey 24) .  
b Additional criteria included attraction to a female at or below 

the age of 14 years and, when applicable, attraction to a fe- 
male at the same age or younger than attraction to a male. 

c Relatives reported are over the age of 18 years. Pat., paternal; 
unc., uncles; csn., cousins; mat., maternal. 

a G, gay; B, bisexual. Relatives were counted as homosexual 
or bisexual only if they either had privately acknowledged 
their sexual orientation to the proband or had made a public 
acknowledgment such that it was common family knowledge. 

e Rates for nonheterosexual relatives meeting the established 
criterion. One-tailed Fisher's exact test for significance: *p < 
.01 and **p < .001, based upon baseline rates of 1.2% for 
females and 2.2% for males. 

c r i te r ion  is r educed  a pp r ox i ma t e l y  twofo ld  (com-  

pare  Tab les  IV and  VI).  A F i sher  test  for s ignif i-  

cance  reveals  that  the resu l t ing  rate is on ly  

m a r g i n a l l y  s igni f icant  wi th  respect  to our  estab-  
l i shed  base l ine  (p = .09). Fur the rmore ,  a compar -  

i son  o f  the rate in  daughters  to the rate in  sisters 
ind ica tes  no  s igni f icant  d i f fe rence  (p = .60). H o w -  

ever,  cau t ion  shou ld  be exerc ised  in  over in terpre t -  

ing  this result ,  as a c o m p a r i s o n  o f  the daugh te r  rate 
in  Tab le  IV  to the daughte r  rate in  Tab le  VI  indi -  
cates that  they  are no t  s ign i f ican t ly  d i f ferent  (/9 = 
.36). A n  add i t iona l  affect  that  the post hoe cri teria 

had  on  the sample  is that  it resu l ted  in  a s igni f icant  
(p < .01, l ike l ihood-ra t ios  test) increase  in  the rat io 
o f  n o n h e t e r o s e x u a l  sisters to nonhe t e r o sexua l  
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brothers. Finally, application of the additional cri-
teria resulted in elevations in the rates of sisters and
in female cousins of paternal uncles . Although nei-
ther was significant, the rates did increase from
10.1 to 12.3% and from 7 .0 to 8.5%, respectively
(compare Tables IV and VI) . Thus, by employing
information obtained from the developmental anal-
ysis we were able putatively to identify a subset of
probands in our nonheterosexual sample who ex-
hibit patterns consistent with sex-limited genetic
factors contributing to their sexual orientation .

DISCUSSION

The purpose of the current study was to lay
the groundwork for exploring the role of heredity
in individual variations in female sexual orienta-
tion. The specific goals were to define phenotypes,
compare their stability and ontogeny, and seek pat-
terns of familial clustering . Our subjects were 358
women who encompassed a full range of hetero-
sexual, bisexual, and homosexual identities .

Ascertainment is a particular problem when
studying marginalized and secretive populations
such as lesbians or bisexuals, making it virtually
impossible to obtain a truly random sample . Thus,
the data reported in this analysis do not necessarily
apply to all lesbian or bisexual women, but only to
the particular cohort that we studied . Rarely ad-
dressed is the ascertainment of heterosexual sam-
ples, which can potentially pose an even greater
problem. Due to the social stigma associated with
homosexuality and bisexuality, one can be reason-
ably certain that any population of heterosexually
identified women will actually contain a number of
individuals who have some degree of same-sex ori-
entation. Although no methodology can completely
address this dilemma, we chose to recruit a heter-
osexual sample through Women's Studies pro-
grams specifically because the course work
regularly confronts gender and sexuality issues .
Our hope was that this pool of women would be
more comfortable and honest in discussing sexu-
ality-related issues than a sample ascertained from
the general population .

Sexual orientation was assessed by individu-
ally administered Kinsey scales assessing self-iden-
tification, romantic or sexual attraction, romantic or
sexual fantasy, and sexual behavior. These four
facets of sexuality were highly intercorrelated and
form a single, statistically cohesive factor .

Pattatucci and Hamer

A substantial fraction of the participants in
this study were identified as bisexual by our crite-
ria. Because of the deliberately nonrandom nature
of the sample, inferences about the proportion of
bisexual women in the population at large are not
possible. Nevertheless, it is noteworthy that in sim-
ilar samples of men, only a small proportion con-
sidered themselves fully bisexual (Bailey and
Pillard, 1991 ; Whitman et al., 1993; Hamer et al.,
1993). Our data are consistent with several reports
that bisexuality is more common in women than in
men (Rust, 1992 ; Bailey et al., 1993 ; Bailey and
Benishay, 1993) .

Regarding the stability of sexual orientation
for women, in a study of 346 lesbians, Rust (1993)
reported that 40% of the subjects had self-identified
as bisexual in the past and that one-third of these
women had switched between lesbian and bisexual
identities multiple times . The remaining were rep-
resented by women who had self-identified as bi-
sexual prior to, or within the same year as, coming
out as lesbian, never to identify as bisexual again
(transitional), and women who had identified as bi-
sexual after coming out as lesbian. The latter group
was interpreted as having bisexual identities that
are temporary but not transitional. These retrospec-
tive data suggest that there may be considerable
fluidity between lesbian and bisexual identities but
that this rarely extends to the adoption of a heter-
osexual identity .

Our data suggest that bisexuality is not nec-
essarily transitory for a large percentage of women
and represents a stable sexual orientation. Most of
the bisexual women in our recontacted sample re-
ported no change in their sexual orientation status
from one year to the next . Although reassessment
12-18 months after the initial interview can hardly
be considered a longitudinal study, given the size
of our sample and breadth of the age range, if bi-
sexuality does represent a transitional phase to ei-
ther lesbianism or heterosexuality, it seems
reasonable that we should have been able to detect
such a phenomenon occurring . Contrary to this as-
sumption, we saw no convincing evidence for a
transition to heterosexuality . There was some evi-
dence for a trend toward lesbianism: among five
probands previously rated as Kinsey 4, one moved
to Kinsey 6 and the remaining four to Kinsey 5 .
This trend was balanced by three probands previ-
ously rated as Kinsey 5 moving to Kinsey 4 . How-
ever, a majority of the bisexuals who had a
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different Kinsey designation at the second inter-
view changed to another designation within the bi-
sexual range . More broadly interpreted, these data
suggest a fluidity between bisexual and lesbian
identities that does not extend to encompass het-
erosexual identities similar to that reported by Rust
(1993); no one self-rated as Kinsey 2-6 switched
to Kinsey 1 or 0 . We would like to emphasize that
this study presents data regarding sexual orientation
over the period of 12-18 months and is represen-
tative for only approximately one-half of the orig-
inal sample studied. More extensive quantitative
longitudinal data will need to be gathered to assess
accurately the stability of sexual orientation over
time .

Our analysis suggests that with respect to ro-
mantic or sexual attraction, lesbian and heterosex-
ual women develop along parallel paths, but the
object of attraction is reversed . The lesbians in our
sample tended to recall romantic and sexual attrac-
tions to females first and considerably later, if at
all, to males ; a reciprocal trend was observed
among heterosexuals . The bisexual women in our
sample followed a somewhat intermediate path, but
were generally more similar to heterosexuals . Al-
though these developmental differences were sig-
nificant, they are based on retrospective reports that
could potentially be biased by current sexual ori-
entation status . Further research will be required to
determine the validity of retrospective measures of
female sexual development .

Our goal in performing the pedigree study was
to determine if female sexual orientation runs in
families, how strongly, and to ascertain if discern-
able patterns exist. If a trait is genetically influ-
enced, then it should aggregate in families .
Obviously the converse of this is not necessarily
true; for example, last names and religious affilia-
tion run in families but are not genetic .
Nevertheless, established familiality is a prerequi-
site for future research aimed at identifying specific
genetic loci. If no familial aggregation of female
sexual orientation were observed, molecular studies
would be unwarranted.

In fact, clear evidence of a familial component
to female sexual orientation was obtained in our
sample. Specifically, we observed elevated rates of
nonheterosexual and lesbian orientation in four
classes of female relatives : sisters, daughters,
nieces, and cousins through a paternal uncle . The
rates of 6% (narrow definition) to 10% (broad def-
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inition) observed in sisters are similar to those
found by other researchers (Bailey et al., 1993 ;
Bailey and Benishay, 1993), especially considering
the low baseline rates calculated using our stringent
criteria for nonheterosexuality in relatives . The
rates of 32 to 33% found in daughters were also
significantly elevated over the background but may
be an overestimate due to the small sample size,
age-related cohort effects, and possible reporting
bias. Other studies, in which the daughters of les-
bians were directly interviewed, have given sub-
stantially lower rates of homosexuality (Green,
1978; Golombok, 1983 ; Huggins, 1989; Gottman,
1990; Javid, 1993) . A larger and more systematic
study of the offspring of lesbians, including both
biological and adoptive children, would be useful .

Our study is the first to examine sexual ori-
entation in the extended families of lesbian and bi-
sexual women . Elevated rates of lesbian and
nonheterosexual orientation were observed in
nieces (6% using the broad criteria) and female
cousins through a paternal uncle (4 to 7%) but not
in aunts or the three other types of cousins .

Among the male relatives of the female pro-
bands, increased frequencies of nonheterosexuality
were observed only in brothers. The rates in broth-
ers, which were 7% for the broad definition and
5% for the narrow definition, were significantly
above the population incidence but tended to be
lower than in sisters. In a previous study of gay
male probands, the rate in sisters was 5 .4%, which
was above the background level but lower than in
brothers (Hamer et al., 1993). Hence the emerging
picture is that the factors that underlie the familial
aggregation of same-sex orientation are at once
overlapping yet distinct between the sexes (Bailey
and Pillard, 1991 ; Bailey et al., 1993; Bailey and
Benishay, 1993 ; Whitman et al., 1993 ; Bailey and
Bell, 1993 ; Hamer et al., 1993) .

Despite the evidence for familial clustering of
female sexual orientation, the source of this aggre-
gation remains enigmatic . In the following discus-
sion we consider genetic compared to
environmental theories in light of the available ev-
idence. We recognize, however, that both models
may operate to varying extents in different individ-
uals and families and in different sociocultural con-
texts .

The simplest genetically based model is that
the observed familial aggregation is due in part to
a sex-limited, autosomal dominant locus with re-
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duced penetrance and a net negative effect on fe- 
male reproduction. The sex-limited provision 
would account for the higher rates of  nonhetero- 
sexuality in female compared to male relatives. The 
hypothesized dominance of  the locus would explain 
the frequent appearance of  mother-to-daughter 
transmission. Reduced penetrance is required to un- 
derstand the less than Mendelian ratios observed in 
all classes of  relatives. Finally, the effect on female 
but not male reproduction would account for the el- 
evated rates in cousins through a paternal uncle, who 
are the only third-degree relatives who are re lated 
to the proband exclusively through males, and the 
higher rates in daughters than in mothers. From our 
pedigree data, we estimated the relative reproductive 
rate of  lesbians to be approximately 50% as high as 
in heterosexual women. However, it is possible that 
in past generations the effect was stronger. 

An alternative genetic model is that an X chro- 
mosome-linked dominant locus with incomplete 
penetrance contributes to familial aggregation. The 
main motivations for proposing this hypothesis are 
the observed linkage between Xc128 DNA markers 
and male homosexuality (Hamer et  al.,  1993) and 
the approximately 2:1 ratio of  nonheterosexual fe- 
male to male siblings. It is difficult to test this hy- 
pothesis based on family pedigrees because the 
characteristic maternal inheritance observed for X- 
linked traits in males does not hold for females, 
who inherit their sex chromosomes from both par- 
ents, and because the hypothesized low penetrance 
of  the locus would obscure the hallmark of  com- 
plete father-to-daughter transmission. DNA linkage 
analysis, which is currently in progress, could pro- 
vide a more rigorous test for this model. 

Environmental models emphasize the role of  
the nuclear family milieu on the development or 
identification of  same-sex orientation. One hypoth- 
esis, which would account for a trend toward 
higher rates of  nonheterosexuality in the daughters 
than in the sisters o f  the probands, is that women 
can somehow " lea rn"  to be lesbian from their 
mothers. Strongly arguing against this model is the 
observation that most lesbians do not have lesbian 
mothers and that most of  the daughters of  lesbians 
are heterosexual. Moreover, most of  the probands 
with nonheterosexual daughters recounted that they 
had acknowledged their nonheterosexual orienta- 
tion after their daughters. 

A second environmental model is that social 
and cultural factors within the family influence the 

likelihood that a woman will recognize or act on 
same-sex attractions rather than the probability of  
actually having such attractions. That is, having a 
bisexual or lesbian sister or mother might make it 
seem more "acceptable"  for a woman to adopt a 
nonheterosexual identity; this is formally equiva- 
lent to a reporting bias rather than a true effect on 
sexual orientation. However, the problem with this 
and other environmental models is that they do not 
explain the observed increase in nonheterosexuality 
in nieces and cousins who are raised by different 
parents and in different family environments than 
the probands. 

Family histories alone are not capable of  dis- 
tinguishing between the above models. In principle, 
cultural and genetic transmission can be distin- 
guished by quantitative segregation analysis, but in 
practice this methodology has limited power except 
in clear cases of  Mendelian inheritance. Twin and 
adoption studies present a more direct test of  the 
theories, but so far the data are contradictory. The 
genetic model predicts rates of  nonheterosexuality 
to be greater in monozygotic twins than in dizy- 
gotic twins than in adopted sisters of  lesbian pro- 
bands. Although this is the pattern found by Bailey 
et al. (1993) and Whitman et  al. (1993), the results 
are inconclusive because of  the potentially biased 
ascertainment schemes used in both studies. Envi- 
ronmental models predict low, baseline concor- 
dance rates of  homosexuality in monozygotic twins 
raised apart. Although Eckert et  al. (1986) reported 
that four sets of  female identical twins were dis- 
cordant for sexual orientation, the small sample 
size makes any definite conclusions premature. 

Given the difficulties in distinguishing be- 
tween genetic and cultural transmission of  female 
sexual orientation based on family data, it would 
be desirable to establish additional criteria for dif- 
ferentiating between inherited and environmental 
sources of  individual variation. Developmental data 
provide one potentially useful source of  informa- 
tion. For example, Bailey et  al. (1993) explored the 
possibility of  using recalled childhood gender non- 
conformity, which shows a significant correlation 
with adult sexual orientation, as a marker for ge- 
netic loading in their study o f  female twins. How- 
ever, they found no difference in the degree of  
childhood gender nonconformity in the lesbian pro- 
bands of  concordant compared to discordant mon- 
ozygotic twin pairs, suggesting that this is not a 
strong indicator of  genetic transmission. 
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As an alternative strategy, we used our devel- 
opmental  data on the t iming and direction o f  initial 
sexual attractions as a potential marker  for inher- 
ited versus cultural transmission o f  female sexual 
orientation. Specifically, we focused on the families 
o f  those probands who were attracted to women  
early and either before or within the same time 
frame in which they had experienced any attraction 
to men. The prediction was that the pedigrees for 
this subset o f  families would appear more typical 
o f  dominant,  autosomal sex-limited inheritance; 
that is, that the rates o f  nonheterosexuali ty would 
be the same or higher in sisters compared to daugh- 
ters, that the ratio o f  nonheterosexual  sisters to 
brothers would be increased, and that nonhetero-  
sexuality in second- and third-degree relatives 
would be elevated. Although each o f  these predic- 
tions was fulfilled, only the brother/sister ratio was 
statistically significant. Repetit ion on other samples 
is needed to verify the validity o f  these develop- 
mental  criteria. 

In summary,  we have shown that female sex- 
ual orientation is an apparently quantifiable and sta- 
ble trait that clusters in families. Goals for future 
research are to define more precisely distinct as- 
pects o f  heterosexual,  bisexual, and lesbian devel- 
opment  and to apply this information to the search 
for genetic and environmental  factors that contrib- 
ute to individual variations in sexual identity and 
behavior.  
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