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Gynecologic Oncologists are sometimes consulted to care for patients who present with diverse gender identities
or sexual orientations. Clinicians can create more helpful relationships with their patients if they understand the
etiologies of these diverse expressions of sexual humanity. Multidisciplinary evidence reveals that a sexually di-
morphic spectrum of somatic and neurologic anatomy, traits and abilities, including sexual orientation and gen-
der identity, are conferred together during the first half of pregnancy due to genetics, epigenetics and the
diversity of timing and function of sex chromosomes, sex-determining protein secretion, gonadal hormone secre-
tion, receptor levels, adrenal function, maternally ingested dietary hormones, fetal health, and many other fac-
tors. Multiple layers of evidence confirm that sexual orientation and gender identity are as biological, innate
and immutable as the other traits conferred during that critical time in gestation. Negative social responses to di-
verse orientations or gender identities have caused marginalization of these individuals with resultant alienation
from medical care, reduced self-care and reduced access to medical care. The increased risks for many diseases,
including gynecologic cancers are reviewed. Gynecologic Oncologists can potentially create more effective
healthcare relationships with their patients if they have this information.
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Fig. 1. Sex determination and gonadal differentiation require many proteins and endocrine stimulants to engender a fetus.! "MacLaughlin DT, Donahoe PK. Sex determination and
differentiation. N Engl ] Med. 2004;350 [4]:367-378.
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1. Introduction

Gynecologic Oncologists sometimes care for patients with diverse
sexual orientations and gender identities. Understanding the scientific
basis of this diversity helps build the therapeutic relationship necessary
to optimize patient health. This manuscript synthesizes the large body
of published multidisciplinary evidence on sexual orientation and gen-
der identity, from embryology, to endocrinology, genetics, genomics,
anatomy, pediatrics, psychiatry, gynecology and neurobiology. Most of
these findings have been replicated by others, but have not yet been
collated into a singular report for clinicians.

1.1. Prenatal development

Both autosomal and sex genes variably express many proteins (WT1,
Sf1 most notably) in the first trimester, which direct gonadal differenti-
ation into ovaries (DAX1, Wnt4 from x chromosomes) or testes (SOX9,
SRY, Fgf-9 from Y chromosomes). The gonads then begin their descent
(Wnt 73, Hox, among others), and variably release the hormones that
permanently imprint the developing fetal brain, and confer physical at-
tributes and physiologic abilities along a spectrum of “sexually dimor-
phic”, e. g. female-typical or male-typical, patterns [1] (see Fig. 1).

Most typically, a female fetus secretes little or no testosterone. Their
external genitals remain female-like and the genital tubercle stops en-
larging after 12 weeks. They typically identify as female, exhibit girl-
like play patterns, develop feminine bone structures and body motion,
and exhibit increased empathy, verbal fluency, perceptual speed and ac-
curacy, associative memory, and a sexual orientation toward men [1].

Most typically, a male fetus secretes testosterone, which is converted
to dihydrotestosterone and estradiol, imprinting the brain and causing
continued growth of the genital tubercle into a phallus and continued
descent of the testis into the scrotum [2]. They identify as male, exhibit
boy-like play patterns, develop masculine visuospatial abilities, bone
structures and body motion, vocal range, math abilities, and an orienta-
tion toward women [1]. While these differences in gender are signifi-
cant as measurable population means between the two ends of the
spectrum, they do not indicate any generalizable limitations on an
individual's capabilities or potentials.

Since the genitals differentiate in the first trimester, and the brain
becomes imprinted in the latter half of gestation, it is possible for the
fetal brain to be imprinted differently than the genitals [3]. As an exper-
imental example, male rats treated in utero with a potent estrogen/
testosterone inhibitor, demonstrate female-typical sexual behavior as
adults but have normal male anatomy [4]. Many other biological corre-
lates for transsexualism have been identified.

Most often, however, the fluctuating levels of hormones and pro-
teins during early fetal development confer a set of sexually dimorphic
features as continuous variables on a spectrum, between masculine and
feminine. If only the thirty-seven proteins and two hormones men-
tioned above can vary from high to average to low, there are 3 to the
thirty-seventh power, or over 450 quadrillion [11], possibilities of vari-
ation. As children mature, this innate imprinting expresses as genital
anatomy, gender identity, sexual orientation and other physiologic
capabilities and natural preferences along a continuum, between mas-
culine and feminine. Thus, the concepts of binary heterosexual or homo-
sexual, male or female, represent the furthest ends of the spectrum,
with the vast majority of humans clustered near the heterosexual and
gender-congruent ends of the spectrum, and a small percent falling in
between, along the many mid-points of the spectrum [2].

1.2. Sexually dimorphic traits and skills

Prenatal hormone variations have been shown to correlate with
many neurologic, physiologic and anatomic traits that typically express
together and are congruent with sexual orientation and gender identity,
demonstrating a mutual biological causality [1].

No evidence that orientation is learned

To my lmowledge, no peer-reviewed published scientific studies support the
hypotheses that life experlence causes homosexuality, that sexual orientation is
learned, that there is a psychological cause of homosexuality or that sexual orlentation
is chosen. On the other hand, a tremendous body of literature clearly demonstrates

that gay, lesbian, and bisexual people experience their sexual orientation as being an
innate quality of themselves, akin to race, hair color or height. In addition, attempts to
change one’s sexual orientation from homosexual to heterosexual through so-called

“conversion therapy” consistently fall and can have a significantly negative impact on
the individual’s mental health.

Ellen Haller, MD
Professor of Clinical Psychiatry

Interim Site Director, Parnassus Campus, Psychiatry Resldency Training Program
UCSF Department of Psychiatry

San Francisco, CA

(approved 3/16/2017 by personal electronic communication)

1.2.1. Hand bone structures

Girls typically have slightly longer index fingers compared to their
ring fingers (high 2D:4D ratio), and boys' index fingers are relatively
shorter (lower 2D:4D) [5]. While many social factors may also influence
childhood behaviors, there is a significant correlation between the
2D:4D ratio and gender role play, aggression-proneness, preferred toy
types, as well as both color and subject choice in drawings [6-8]. In fe-
males, a lower 2D:4D ratio correlates with lesbian orientation [9] and
female-to-male transgender status [10], along with many other male-
typical sexually dimorphic skills and traits [11] [12]. The 2D:4D ratio is
lower, or masculinized, in females with congenital adrenal hyperplasia
(CAH) also suggesting a prenatal hormonal influence [11]. Many other
bone measurements of female-to-male transsexuals are in the interme-
diate range between male and female typical [ 13]. Lesbian monozygotic
twins have lower 2D:4D ratios than their respective heterosexual co-
twins [14]. Lower 2D:4D is correlated with increased levels of fetal tes-
tosterone relative to estradiol and insulin-like factor 3 in second trimes-
ter amniocentesis fluid, suggesting prenatal Leydig cell testosterone
secretion [5,15].

Gay male co-twins have higher 2D:4D than their heterosexual male
co-twins, confirming that the digit effect was not genetic (since they are
identical), but likely epigenetic, resulting in disparate internal prenatal
hormonal milieus [16]. The 2D:4D ratio is higher, or feminized, in
male-to-female transsexuals [17].

1.2.2. Hearing

Studies of spontaneous otoacoustic emissions (SOAEs) confirm
that hearing is a sexually dimorphic trait. Control males, men with
microphallus or similar disorders of sexual differentiation (DSD's), and
women with CAH all produced fewer spontaneous SOAEs - the male
typical pattern - than control females [18]. Women with Complete An-
drogen Insensitivity Syndrome (CAIS), having no androgen receptors,
also have female-typical SOAEs [18]. The hearing of male homosexuals
is less androgenized and female homosexuals more androgenized com-
pared with heterosexual counterparts [19]. Females with opposite-sex
co-twins also demonstrate masculinized hearing abilities suggesting
cross-amniotic membrane transfer of amniotic fluid hormones [20].
These auditory differences correlate strongly with other sexually dimor-
phic traits such as aggression-proneness [6,21], spatial ability, sexual
orientation, and gender nonconformity [22].

1.2.3. Other sexually dimorphic traits

Adult lesbians have more male-typical features such as spatial [23]
and visuospatial skills [24], less body dissatisfaction [25] and lower
rates of eating disorder [26], lower voice pitch [27], greater athletic
and throwing skills [28], possibly lower pain thresholds [29], more
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ambidexterity [30] or left-handedness [31], and a higher sex drive than
heterosexual women [32]. Gay males have more feminine-typical traits
such as fluid body movement [33], self-objectification [34], eating disor-
ders [35], letter and verbal fluency [36], body dissatisfaction [35], speech
patterns [37], and fingerprint patterns [38].

1.2.4. Brain structure and function

Sexual differentiation of the brain begins in the second trimester and
likely completes postnatally [7]. Because brain differentiation occurs
months after differentiation of genitals, the differentiation of the body
in one direction does not necessarily reflect the direction of the differen-
tiation of the brain [39].

In 1992, Allen reported a correlation between male sexual orien-
tation and a female-shifted or larger anterior commissure size,
among the first reports suggesting a neurobiological origin for sexual
orientation [25,40,41]. Male-to-female transgender individuals, re-
gardless of their hormone use, also have a female-shifted or smaller
volume of the central subdivision of the bed nucleus of the stria ter-
minals (BSTc), aregion typically larger in males and essential for sex-
ual behavior [42]. Diffusion-weighted magnetic resonance imaging
shows widespread differences in white matter microstructure of
transgender individuals measuring between that of gender-
congruent males and female controls [43]. Corpus callosum asym-
metry has been correlated with fetal testosterone excess and sexual-
ly dimorphic cognition and behavior [44]. Lower 2D:4D ratio is
associated with masculinized reduced gray matter volume in the
dorsal anterior cingulate cortex, the region of emotional regulation
[6]. In functional brain studies, homosexual males and females dem-
onstrate cerebral asymmetry and functional connections, known to
be set by prenatal hormones, in more opposite-sex-typical patterns
[45]. Female-to-male transgender individuals, who were not yet tak-
ing any androgenic hormones, also expressed male-typical cognitive
function and cerebral lateralization [46].

1.3. High prenatal androgen and females

Congenital adrenal hyperplasia and polycystic ovarian syndrome
can provide important clinical evidence about the effects of excess pre-
natal androgen exposure in females [47].

Compelling evidence for a contribution of prenatal hormones to the
development of homosexual orientation

This is fllustrated best by the syndrome of congenital adrenal hyperplasia (CAH), a
genetic condition in which female fetuses are exposed to unusually high levels of
androgens produced by their own adrenal glands. A number of studies have shown
increased homosexual orlentation in women with this condition compared to healthy
controls. More specifically, my team has demonstrated that women with this
syndrome show markedly increased masculinization of behavior in general as well as
markedly increased homosexual attraction, both in (statistically significant)
correlation with the degree of prenatal androgen excess. This finding strongly
supports a causal contribution of hormones to the development of sexual orlentation,
presumably in interaction with one or several of the many hormone-sensitive genes
involved in the sexual differentiation of the brain.

Helno F. L. Meyer-Bahlburg, Dr. rer. nat

Director, Program of Developmental Psychoendocrinology

Associate Director, Division of Gender, Sexuality, and Health

Professor of Clinical Psychology (in Psychiatry)

New York State Psychiatric Institute & Department of Psychiatry, Columbia University
1051 Riverside Drive, Unit 15

New York, NY 10032

UsA

(approved April 24, 2017 by personal electronic communication)

1.3.1. Congenital adrenal hyperplasia (CAH)

CAH is an adrenal enzyme deficiency (C-21 hydroxylase) in the cor-
tisone synthesis pathway, resulting in an excess of androgenic precur-
sors in the blood [48]. It was historically called “adrenogenital
syndrome”, because female infants were born with large clitorises and
more male-typical play patterns, voices, and some of the skeletal struc-
ture typical for boys [49]. Many later identified as lesbian or bisexual in
adulthood, and about 5-10% were transgender, particularly if their CAH
was the more severe, salt wasting type [50,51]. More recently, CAH fe-
males with prenatal androgen exposure have been confirmed to dem-
onstrate more male-typical play behavior in childhood [8], virilized
voice [27], and gynephilic dreams [52] or homosexuality in adulthood
[50,51].

1.3.2. Polycystic ovarian syndrome (PCOS)

PCOS is an endocrine condition comprised of lifelong elevated levels
of luteinizing hormone, testosterone, androstenedione and dehydroepi-
androsterone sulphate [53]. Females with polycystic ovaries have been
observed to have more hirsutism, virilized bone structures, intersex
genitals [54], same-sex orientation and female-to-male transgender sta-
tus than unaffected controls [55]. Studies of female-to-male transgen-
der individuals reveal heightened serum levels of adult male
hormones, and higher incidences of PCOS [55], and CAH [50].

1.3.3. Females with male co-twins

Females with a fraternal male co-twin can be exposed to excess pre-
natal androgen [56] due to testosterone from the male twin's amniotic
fluid diffusing to the female's amniotic fluid [21]. This is associated
with androgenized changes in play patterns [21], neuroacoustic func-
tioning [46], bone structure [15], teeth structure [57], subsequent risk
of increased alcoholism [58] and reduced eating disorders [26], brain
anatomy [59], and sexual orientation [60]. In fact, males with
opposite-sex co-twins have an increased chance of homosexual orienta-
tion, likely due to receptor competition through amniotic fluid cross-
over by estrogens from the female fetus [61].

1.3.4. Exogenous and Xenohormones

From 1940 to 1970, the endocrine disruptor diethylstilbestrol (DES)
was prescribed for women in the first trimester of pregnancy to prevent
miscarriage. It increased the chances of lesbian orientation in the female
offspring [62]. Even exogenous estrogens can cause mounting behavior
in female rats, likely due to aromatization of the excess estrogens in the
brain into testosterone [63]. In human brain tissue culture, antiepileptic
drugs have been shown to enhance estrogen receptors, and can affect
the sexually dimorphic nuclei [64]. Prenatal exposure to phenobarbital
and phenytoin has been linked to higher rates of undescended testes,
genital anomalies, male homosexuality, and male to female transgen-
derism [65]. Exogenous sources of androgen-like substances have
been identified in steroid-supplemented fish [66], poultry [67], or beef
[68], and may have unknown effects on the sexually dimorphic traits
if consumed in large quatities during gestation.

1.4. Low prenatal androgens and males

Fetal testosterone levels measured from amniotic fluid of children
whose behavior was later studied at age 4 showed a strong inverse cor-
relation with empathy scores in males [69]. Reduced prenatal testoster-
one may be one possible etiological factor in the development of male-
to-female transsexualism [17].

1.4.1. The fraternal birth order effect

It is well established that the greater number of older brothers a
male has, the more likely he will have been gender-atypical as a child
[70], have an adult sexual orientation toward men [71], or recognize
an adult androphilic transsexual identity [72]. One prevailing theory is
transplacental antibody formation that accumulates an effect over
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time. Proteins, such as SRY, encoded from the fetal Y chromosome, cross
the placenta and are believed to stimulate formation of maternal anti-
body directed against “foreign” male proteins [71]. With each successive
male pregnancy, more antibodies are induced that ultimately reach the
male fetus' circulation, blunting the serum levels or effect of androgens.
In research on heterosexual men, among the 20% who reported “some”
homosexual feelings, a significantly greater number of older brothers
was observed [73]. More recently, some studies have suggested that a
maternal immune response may also cause low fetal weight, possibly
influencing sexual orientation and gender-atypical behavior and identi-
ty among males [74].

Prenatal Factors Impact Development of Sexnal Orientations in Humans

The most broadly established finding in the area of etlologlcal research on
homosexuality is that biological older brothers increase the odds of homosexuality
in later-born males, even if they were reared In different households.
In contrast, sisters, stepbrothers or adoptive brothers have no effect on sexual
orientation. This result argues against various family environment explanations that
have been advanced, for example, the notion that younger brothers are more likely
to be gay because they are conditioned by sex play with older brothers,
The main connection between older brothers and younger brothers reared separately
Is the fact that they successively occupled the same uterus.
Older brothers affect the probahility of homosexuality in later-born males while they
themselves are still fetuses by stimulating, in some mothers, antibodies to male-specific
cell-surface proteins—antibodies that can Influence the brain development of male
fetuses in subsequent pregnancies.
This fraternal birth order effect has been demonstrated instudies conducted in the
United States, Canada, the United Kingdom, the Netherlands, Spain,

Italy, Turkey, Brazil, [ran, and Independent Samoa, in subjects born over a 130-period
(1860 to c. 2000).

Two studies have estimated the proportion of gay men who owe their sexual
orientation to prenatal, immunologic mechanisms at 15-29%.

The available evidence suggests that

the remaining percentage of gay men (probably including all those with no older
brothers) owe thelr sexual orlentation to other biological causes such as inherited
genes.

There is also a mysterious connection between homosexuality and left-handedness In

both men and women. Although there is no agreement on what gives rise to this
connection, it clearly arises during prenatal life, because handedness is established
during the first trimester.

Ray Blanchard, Ph.D.

Department of Psychiatry

University of Toronto

(approved April 24, 2017, by personal electronic communication)

The fraternal birth order effect

“The most consistent biodemographic correlate of sexual orientation in men is the
number of older brothers (fraternal birth order). The mechanism underlying this effect
remains unknown. Only number of biological older brothers, and not any other sibling
characteristic, including non-blological older brothers, predicted men's sexual
orientation, regardless of the amount of time reared with these siblings. These results
strongly suggest a prenatal origin to the fraternal birth order effect.”1-35

Anthony F. Bogaert, PhD
Professor, Dept. of Communtty Health Sclences and Psychology,
Brock University, St. Catharines, Canada L25 3A1

(approved 3/20/2017 by personal electronic communication)

1.5. Genetics of orientation and identity

1.5.1. Identical twin studies

Twin studies confirm that gender identity and sexual orientation
have a genetic link [75]. When a monozygotic twin is lesbian, 48% of
the co-twins were also lesbian, as compared to 16% orientation concor-
dance in dizygotic co-twins, 14% of non-twin sisters, and 6% of adopted
sisters [76,77]. Similarly, more monozygotic than dizygotic twin boys

express concordance in homosexual orientation [78,79]. In a study of
96 monozygotic pairs and 61 dizygotic pairs, gender identity dysphoria
was shown to have clear hereditary correlates and no environmental
correlates [80].

1.5.2. Epigenetics

Epigenetic differences, the modulation of gene expression by
chemical binding of inherited DNA, can account for the discordant
expressions of traits in monozygotic twins [16]. Modulating the ef-
fects of excess androgens on female fetuses, and enhancing androgen
sensitivity in male fetuses “canalizes” fetal development in a sex-
typical fashion, reducing concordance of monozygotic twins' expres-
sion of sexual orientation [81]. Sexually dimorphic expression of cer-
tain microRNAs has been tied to sexual orientation. Androgen genes
and the miRNAs involved in their regulation have been shown to
have a sexuality-concordant effect [82]. These epigenetic modifica-
tions and the variability in the degree of their expression/modula-
tion contribute to the non-binary, “spectrum” effect of sexually
dimorphic traits and orientations.

1.5.3. Chromosomal evidence

Many gay males have a gay maternal uncle, suggesting some associ-
ation with the maternally inherited X chromosome. Homosexual orien-
tation among males has been correlated with the gene Xq28, on the long
arm of the X chromosome [83]. A recent study of over 700 men, half of
whom were gay, showed a significant correlation between a gene in the
7q36 region with sexual orientation [84]. Other X chromosome muta-
tions, as well as 47XYY and 47XXX, have also been correlated with gen-
der identity dyssynchrony [85,86,87].

1.5.4. Complete androgen insensitivity syndrome (CAIS)

In CAIS, 46XY males have functioning undescended testes and nor-
mal testosterone levels, but a defective or absent gene for the androgen
receptor. Males born with CAIS can have a micropenis [88], with partial
to phenotypically complete bodily feminization [89] and are usually
psychosocially female and oriented toward men [90]. Individuals with
CAIS can report more gender identity dyssynchrony [91] and have a
higher, more feminized, 2D:4D digit ratio [11].

Genetic and biological etiology

Recent biological and psychological research suggests that genetic and blological
factors, including prenatal hormones, influence gender-related tralts that predict adult
sexual orientation. For example, developmental psychology studies show that
childhood gender nonconformity is strongly assoclated with later adult homosexuality.
Boys who display more “feminine” interests and behaviors than typical boys, and girls
who display more “masculine” interests and behaviors than typlcal girls are
statistically more likely to become homosexual adults. Such findings suggest that early
biological factors mold childhood gender-related behaviors and later adult sexual
orientation.

Twin studies reveal a significant genetic component to varlations in sexual orlentation,
and many animal studies show that mating behaviors targeted at males or females are
Influenced by prenatal hormonal factors and linked to subsequent varlations in brain
structures.”

Richard A. Lippa, PhD

Professor of Psychology

Callfornia State University, Fullerton

Fullerton, CA 92834

(approved June 15, 2017 by personal electronic communication)
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1.5.5. 5 alpha-reductase deficiency syndrome (5ARDS)

5ARDS is a rare autosomal recessive condition with 33 possible mu-
tations whereby testosterone cannot be converted to its most active
form, dihydrotestosterone, essential for the formation of fetal male ex-
ternal genitalia [92]. Family lines with recurring offspring with 5ARDS
have been identified in the Dominican Republic, Papua New Guinea,
Turkey, and Egypt. An XY baby born with 5ARDS often has ambiguous
or more female-typical genitals and is raised as a girl. Many have
male-typical play patterns and develop a male gender identity as chil-
dren [93]. Then, at puberty, with surging levels of androgens, their bod-
ies and genitals masculinize and they will typically then identify as male
[94]. This condition has been unrecognized in some individuals until
long after removal of their testes and surgical reduction of their phallus
into a clitoris, a practice now discouraged.

1.6. Differences of sexual development (DSD's)

Some children are born with genitals appearing between male- and
female-typical, precluding confident sex assignment at birth [90]. DSD
(formerly “intersexed”) can be idiopathic, or later attributed to exces-
sive androgen exposure in females (as with congenital adrenal hyper-
plasia) and lower androgens in males from genetic aberrations of the
sex chromosomes, hypothalamic or gonadal dysfunction, CAIS, or
5ARDS, above.

The historical approach to ablatio penis [95], or penile agenesis [96],
or to children with ambiguous genitals (small phallus or macroclitoris)
was to surgically shorten the glans, remove the testes and assign the
child to be a girl. Prepubertal surgery to shape the ambiguous female
genitalia into a clitoris has resulted in gross adult genital disfigurement,
arousal and orgasmic dysfunction, and permanent psychologic injury
[97]. The more ethical modern approach is support and education of
the concerned family, allowing the child to mature and express their
gender identity, and offer surgical modification only to the consenting
adolescent or adult [49,98].

1.7. Social influences

While genetics, epigenetics and prenatal hormones begin to explain
the diversity of sexual orientation and gender identity, the underlying
causes are unknown for the vast majority of homosexuals, gender
nonconforming persons and individuals with DSD.

Heterosexual, homosexual and transsexual individuals report that
they are certain they were “born that way”, and prefer their status
[99]. Bisexual individuals are born with an orientation nearer the center
of the spectrum, attracted to both men and women, though not neces-
sarily equally, or always. To date, no social, or environmental effect
has been significantly correlated with orientation or identity. From neu-
roanatomist Simon Levay in the April 2011 issue of Frontiers of Neuro-
endocrinology, “The book on social influences [on sexual orientation
and gender identity] is not closed, so much as it is blank” [ 75]. From neu-
roscientist D. F. Swaab in Functional Neurology: “There is no proof that
social environment after birth has an effect on gender identity or sexual
orientation” [3]. The American Psychiatric Association removed homo-
sexuality from a psychopathological designation in 1973 [100]. In the
2013 DSM-5, the American Psychiatric Association affirmed that “gen-
der nonconformity is not in itself a mental disorder, but a discontent
with the assigned gender and the apparent gender of their bodies”
[101]. Since then, sexual orientation and gender identity have gradually
become protected as statuses that should not endure discrimination or
lack of accommodation by state and federal laws [102].

Convenience survey data from the 1980's revealed that lesbians fre-
quently experienced ostracism, rough treatment, and disdain from their
medical practitioners [103]. As a result, many lesbians did not disclose
their orientation to their physician, and withdrew from routine health
maintenance visits [104]. A survey of California physicians in 1986 re-
vealed that about 23% had significantly negative attitudes toward their

homosexual patients [105]. At that time, most medical schools provided
under three hours training about issues of orientation and none on
transgender status [106].

In 1995, presentations of snowball survey data were made to mem-
bers of the Department of Health and Human Services which revealed
that lesbians appeared to have more risk factors for heart diseases and
cancers than heterosexual women. Presenters requested that more
valid health information of this minority group be provided through
ongoing nationally-funded probability surveys by including a question
about sexual orientation [107]. The Institute of Medicine (IOM) con-
vened a committee in 1997 which confirmed that lesbians as a minority
population did deserve research focus by the National Institutes of
Health (NIH) [108]. Three years later, with no national probability
studies reporting any demographic information about lesbian citizens,
the Office of Research on Women's Health in the NIH convened the Sci-
entific Workshop on Lesbian Health to study how the IOM Report could
finally be implemented [109]. In 2001, the NIH requested that all ongo-
ing NIH-funded national probability projects stratify their demographic
data by sexual orientation, especially those focusing on HIV, cancer, car-
diovascular diseases, infectious diseases, life-span development, and
mental health [110]. The Women's Health Initiative (WHI) subsequent-
ly piloted a question of sexual orientation to some of its participants.
Upon finding the very question inoffensive to their research partici-
pants, the WHI included a question of sexual orientation in its final sur-
vey instrument [111]. The Nurses' Health Survey (NHS) similarly
included a question of sexual orientation, with both surveys providing
a high-quality demographic of lesbians' health issues in the new millen-
nium [112].

2. Health impact
2.1. Social issues through the lifespan

Children as young as 10 years old can recognize their burgeoning at-
traction to a particular gender [113]. By high school, about 10% of Min-
nesota girls say they are unsure about their orientation, with 4.5%
reporting lesbian attraction and 1% having engaged in lesbian behavior
[114]. The Committee on Adolescence of the American Academy of Pe-
diatrics states that while homosexual youth are attempting to reconcile
their feelings with some of the negative societal attitudes, they still must
then confront a “lack of accurate knowledge, [a] scarcity of positive role
models, and an absence of opportunity for open discussion. Youth who
self-identify as lesbian or gay during high school report higher rates of
unintended pregnancy, victimization, sexually risky behaviors, sub-
stance use and all at an earlier age than their peers” [115]. Rejection
by family and peers based on common misconceptions about homosex-
uality may lead to isolation, domestic violence, depression, school or job
failure, run-away behavior, homelessness, and suicide [116]. In a CDC
health questionnaire administered in Massachusetts to all students in
grades 7-12, 10.5% reported bisexual behavior and were at significantly
increased risk for having had unprotected sex at last encounter, a histo-
ry of forced/unwanted sex, past-year depression and past month drug
use [117]. Among 3816 Minnesota high school girls surveyed, the 1%
who identified as lesbian, bisexual, or questioning had a significantly
higher prevalence of pregnancy (12%) and physical or sexual abuse
than heterosexual adolescents [118]. In one study 30% of lesbians and
19% of heterosexual women experienced abuse as a youth [119], while
19% of lesbian adults and 9% of heterosexual women reported sexual
abuse or rape [119]. Multiple other reports suggest that lesbians may
have experienced more physical and sexual abuse as children by their
male relatives, and physical abuse as adults from male strangers
[120-122]. Such abuses are a risk factor for suicide [123,124]. Gay, lesbi-
an, bisexual, or questioning youth were 3.41 times more likely to report
a suicide attempt [125], particularly in the setting of severe peer and
family harassment [126]. Victimization of young transgender
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individuals is also positively associated with depressive symptomology
and suicide [127].

The American Psychological Association, American Psychiatric Asso-
ciation, National Education Association, American Academy of Pediat-
rics and many other mental health, child health and education groups
report the “unanimity of the health and mental health professions on
the normality of homosexuality” [128]. They endorse age-appropriate
education about family diversity (same-gender, grandparent, etc) for
all children in elementary school, school-supported after-school clubs
such as gay-straight alliances, and counseling to help lesbian youth nav-
igate their teens without smoking, drug abuse, sexual risk-taking, unin-
tended pregnancy, or social alienation. Cultural and familial relaxation
of social pressures on girls to conform to rigid gender roles will also re-
duce alienation, risk of suicidal symptoms, and improve peer acceptance
and support. Thus far, there have been no national probability studies
that stratify by transgender status—these are needed.

2.2. Gynecologic issues

While the overall incidence of vaginitis and sexually transmitted dis-
eases appears quite low in the lesbian population, all types of STD's have
been diagnosed [129]. Therefore standard STD surveillance and testing
should be similarly applied to all females, especially if symptomatic
with pelvic pain and vaginal discharge [130].

The two national probability surveys of women have offered high-
quality data on lesbian health in middle age and post-menopause. The
NHS-II respondents were between ages 31 and 49 [112], and the WHI
respondents were between ages 50 and 79 [111]. The Nurses' Health
Study and the Women's Health Initiative both report that the women
who identify as lesbian or who have sex with women have higher
rates of alcohol use, self-reported abuse histories, and higher rates of
cigarette smoking, depression, and antidepressant use [111,112]. Both
NHS-1I and WHI studies demonstrated significantly lower parity
among lesbians and bisexuals, with nulligravidity rates of 51-76% for
lesbians and 19-49% for bisexuals, compared with 8-22% for heterosex-
uals [111,112]. Based on their sexual behaviors and family histories,
male to female transgender individuals will need pap smears of their
neovaginas, HPV vaccinations, and screening mammograms similar to
biological females, as they can develop vaginal dysplasia/cancer, and
breast cancer [131].

2.3. Fertility issues

Serum hormone levels of testosterone, androstenedione, estradiol
and progesterone of lifelong lesbians, lesbians who realized their orien-
tation at a later age, and heterosexual women were measured at the
same points in the menstrual cycle and revealed no differences [132],
Fertility workup and treatments should be similar in lesbians and het-
erosexual women [133]. Conception rates among lesbians should be
similar to heterosexual women using donated sperm [134].

Transgender female-to-male individuals will typically initiate tes-
tosterone therapy following the World Professional Association for
Transgender Health Standards of Care. They can conceive and deliver
children if they temporarily discontinue their androgens or they can
use their preserved oocytes if harvested prior to gender-confirming sur-
gery. Most will undergo bilateral mastectomy, hysterectomy and
salpingoophorectomy [135]. Few will have phalloplasty, which is insen-
sate, as their clitoris typically substantially increases in size from the tes-
tosterone, and remains sensitive and functional.

2.4. Cardiovascular disease and obesity

Lesbian women weigh more, eat slightly fewer fruits and vegetables,
exercise similarly, have similar rates of hypertension, and higher report-
ed rates of heart attacks and smoke more than heterosexual women
[111,112]. Lesbians with higher BMI were more likely to have a lower

socioeconomic status, and exercise less [136]. They had accurate per-
ceptions of being overweight, and often reported a health condition
that limited their exercise [111,112]. Transgender female-to-male indi-
viduals can be assumed to have similar risk demographics for heart dis-
ease and cancers as aging men, in general, given that they are taking
testosterone with levels in the normal male range [137]. Transgender
male-to-females should use transdermal estrogen to avoid the risk of
thrombus formation from oral estrogens [137].

2.5. Ovarian, endometrial and cervical cancers

In general, preventive health screening for gay, lesbian, and
transgender patients should be consistent with the standards for
the organs they possess. Lower parity and less use of oral contra-
ceptives, combined with higher rates of obesity [111,112] may
give rise to a higher rate of tubal/ovarian/peritoneal carcinoma
and endometrial carcinoma in the lesbian population [138] [111,
112],. Although hysterectomy rates appear similar between les-
bians and heterosexual women in the WHI[111], stigma may inhib-
it lesbians from obtaining routine care [139], resulting in higher
risk of more advanced disease and lower cure. Culturally sensitive
interventions are needed to both prevent obesity and decrease
BMI in older lesbians [140]. Any vaginal bleeding or abdominal
symptomatology in transgender individuals should be thoroughly
addressed based on the organs that are in situ, as ovarian carcinoma
and uterine carcinoma have been missed in the transgender
population.

The same Pap smear guidelines should be applied to all patients
with a cervix, but many lesbians do not comply with these standards
[141]. Although most lesbians have had sex with men at some time in
their lives as a source of Human Papilloma Virus (HPV) [111,112]
HPV has been transmitted by exclusively lesbian sexual contact
from a bisexual women to her exclusively lesbian partner [142]. Les-
bians and bisexuals also have higher smoking rates and lower pap
smear compliance [111,112], additional risk factors for cervical carci-
noma. Carcinoma of the neovagina in a male-to-female transgender
individuals can be diagnosed late [143]. All transgender individuals
are at similar risk to biological females for sexually transmitted dis-
eases based on the organs they posess and the sexual behaviors
they employ, and thus require similar screening pap smears and vac-
cinations against HPV [144].

2.6. Breast cancer

Lesbians have more risk factors for breast cancer than heterosex-
ual women, including nulliparity, alcohol and cigarette abuse, and
obesity [111], compounded by evidence that they may get fewer
mammograms than the general population [145]. Lesbians had sig-
nificantly fewer pregnancies, children, abortions and miscarriages
as well as significantly more breast biopsies when compared with
their heterosexual sisters [ 146]. Among the WHI population, lesbians
and bisexual women had more breast cancers than heterosexual
women, despite similar mammography screening rates as study pro-
tocol participants [111,112].

Clinicians should be aware that some lesbians diagnosed with breast
cancer may be more comfortable with bilateral mastectomy without re-
construction as a means to simplify their future lives and reduce risk
maximally [147]. Male-to-female transgender individuals typically
take estrogen in doses that can induce breast formation and can develop
breast cancer, although it is rare and often many years after estrogen
initiation [ 131]. Female-to-male transgender individuals can also devel-
op breast cancer even after mastectomy [148]. All transgender
individuals with recognizeable breast tissue should have screening
mammograms.
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2.7. Lung cancer

Smoking rates of adolescent, middle age, and older lesbians, bisex-
uals and transgender people are higher than their heterosexual counter-
parts, placing them at higher risk of lung cancer [111,112,149].
Culturally sensitive interventions are needed to both prevent smoking
and promote quitting [150].

2.8. Colorectal cancer

Smoking, obesity and high alcohol intake have been shown to in-
crease rates of colon and gastric cancer, though per the WHI and the
NHS-II, lesbians were shown to develop colon cancer at similar rates
to heterosexuals and bisexuals [111,112].

2.9. Mental health and aging

Age, poverty, and health issues can render older lesbians invisible
[151]. Historically, many lesbian seniors forfeited their gay identity to
meld into senior and retirement communities in a generation that was
still predominantly homophobic [152]. Integration into a broader com-
munity with other lesbians results in higher levels of senior life satisfac-
tion [153]. Toward this end there have been a few retirement
communities created and advertised in the lesbian, gay, bisexual and
transgender (LGBT) media specifically to enable residents to maintain
their identities as they age. LGBT older adults had higher risk of disabil-
ity, poorer mental health, and higher rates of smoking and excessive
drinking than did heterosexuals among the 97,000 survey respondents
of the Washington State Behavioral Risk Factor Surveillance System
[154].

3. Conclusion

The evidence shows that both orientation and identity are biologic
features that co-vary with a very large number of other biologic sexually
dimorphic traits. All of these sexually dimorphic traits are innate, immu-
table and innocent human features with cultural impacts that may re-
sult in disparate health maintenance and higher risk for cancer and
heart disease. Gender-atypia or homosexuality do not themselves lead
to social pathology, drug abuse, suicide, sex-work or HIV infection; rath-
er, the pervasive societal misconceptions and negative social attitudes
unnecessarily alienate and marginalize individuals from their families,
their communities, and from medical care, causing preventable injury
[126]. With this understanding, Gynecologic Oncologists can facilitate
the greater health of the individuals they serve.

All orientations are biologically conferred

"It is clear from the peer-reviewed published scientific literature, including our own
studies, that homosexuality has, just like heterosexuality, an early developmental cause
that is partly genetic and partly based upon other factors influencing - in a permanent
way - brain development before birth. Homosexuality is an Innate property of our
brain and is not a choice, in the same way as heterosexuality is an innate property of
our brain and not a cholce. The same holds for the entire spectrum of sexual
orlentations, from hetero- to homosexuality. Homosexuality is thus a biological
property and has also been observed In many animal species. The below references
reveal the evidence of this statement and also contain the references to our own work."
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