oe' "¢ THE EUROPEAN SOCIETY OF MEDICINE

X * Medical Research Archives, Volume 13 Issue 3

Gender identity disorders: a legacy of fetal exposition to

Diethylstilbestrol, an Endocrine Disruptor Chemical
Marie-Odile Soyer-Gobillard'?, Laura Gaspari®, Charles Sultan®

'Sorbonne University, CNRS, Paris,
France

2Association HHORAGES-France,
Perpignan, France

*Unité d'Endocrinologie-
Gynécologie Pédiatrique, CHU
Montpellier, Université de
Montpellier, 34090 Montpellier,
France

a OPEN ACCESS

PUBLISHED
31 March 2025

CITATION

Soyer-Gobillard, M.-O., et al., 2025.
Gender identity disorders: a
legacy of fetal exposition to
Diethylstilbestrol, an Endocrine
Medical
Research Archives, [online] 13(3).
https://doi.org/10.18103/mra.v1
3i3.6342

Disruptor ~ Chemical.

COPYRIGHT

© 2025 European Society of
Medicine. This is an open- access
article distributed under the terms
of the

Attribution License, which permits

Creative  Commons
unrestricted use, distribution, and
reproduction in any medium,
provided the original author and
source are credited.

DOI
https://doi.org/10.18103/mra.v1
3i3.6342

ISSN
2375-1924

ABSTRACT

Several data analysed in the first part of this report demonstrate that fetal
exposure to xenoestrogen Diethylstilbestrol could have a significant impact
on the sexual orientation identity and gender-related behavior: for example,
the increase of cases of male homosexuality and the decrease in cases of
female homosexuality in US populations of children prenatally exposed
to Diethylstilbestrol.

In the second part of this work, we report several cases from the French
cohort HHORAGES of transgender identity change, Male to Female, of
individuals formerly exposed in utero to Diethylstylbestrol. This high
prevalence (1,58%) of male to female transgenderism on a cohort of 253
Diethylstilbestrol sons demonstrates for the first time that exposure to
xenoestrogen during fetal life has an effect on male sex identity and
behavior. Moreover, a qualitative study still in progress realized via the
Association Diethylstilbestrol-Sons USA reveals a significant percentage
of XY male-to-female transsexuals among a population in utero exposed
to Diethylstilbestrol.

In the third part of this article, we report from a study of The University
California Los Angeles, School of Law's Williams Institute, in 2022 and
from a major IPSOS Institute survey in 2024 on the dramatic increase in
gender dysphoria among adolescents identifying as “Trans” and whose
number in the USA has doubled to 1.6 million during the 5 years between
2017 and 2022.

It is highly likely that other endocrine disruptors than Diethylstilbestrol,
also mediated by the identical estrogen nuclear receptors ER a and ER B

activity, may have the same effect on human sexual identity.

Keywords: Synthetic sex hormones, Diethylstilbestrol, Fetal exposure,

Sexual orientation identity, Endocrine Disruptor Chemical(s).
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Introduction

In this review we have focused on sexual orientation
and gender identity of children exposed in utero to
Diethylstilbestrol (DES), a synthetic xenoestrogen
considered as Endocrine Disruptor Chemical (EDC),
administered to their mothers during pregnancy.
Sexual orientation is defined by the emotional and
sexual attraction that one person has for another. It
differs from gender identity, which is feeling male or
female, a sex that does not necessarily correspond
with the birth sex determined genetically by the
male (XY) or female (XX) sex chromosomes and by
the sexual organs visible at birth. The American
Psychiatric Association, publisher of the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5,
2024)", states that "gender nonconformity is not in
itself a mental disorder".

Initially described as substances likely to disrupt the
androgen/estrogen balance, EDCs can alter thyroid
function (particularly during fetal life), metabolic
balance (mainly via adipose tissue), immune defences,
microbiota activity, cell growth, the level of oxidative
stress, and neurodevelopment, during periods of
vulnerability such as fetal life, childhood, adolescence
and adulthood. Sex steroids (androgens, estrogens)
are key players in the sexual differentiation of the
brain. They play a role in the proliferation and
migration of neurons, in neuronal differentiation
and in synaptic plasticity (Soyer-Gobillard et al.,
2023)?. Moreover, thyroid hormones are essential
for neurogenesis, neuronal migration, differentiation
of neurons and glial cells, and myelination. At the
same time, they promote the maturation of
oligodendrocytes. Any alterations in thyroid function
will therefore impact this essential process of
neurodevelopment. Any chemical disturbance with
estrogenic or anti-androgenic activity will be able
therefore to activate/repress the gonadotropic axis
and impact reproductive functions. Finally, it is
accepted that during fetal life androgens are involved
in the structure and function of brain centers, which
play an important role in the establishment of male
sexual identity. It is therefore legitimate to suggest
that any anti-androgenic chemical substance would,

potentially, be capable of generating a gender
identity disorder in boys. (Gaspari, Soyer-Gobillard
et al., 2024)%.

Fetal exposure to xenoestrogen
Diethylstilbestrol could have an
important impact on the sexual
orientation identity and gender-

related behavior

1. EFFECT OF PRENATAL EXPOSURE TO
DIETHYISTILBESTROL ON INCREASING OF
MALE HOMOSEXUALITY

An association of prenatal DES exposure with sexual
orientation and gender identity has been extremely
well documented by Troisi et al., (2020)* in a study
on 3,306 women (2,220 exposed vs 1086 unexposed)
and 1,848 men (933 exposed vs 915 unexposed),
these data coming from five US cohorts: National
Cancer Institute (NCI) cohort, Women Health Study
(WHS)
Cooperative DES Adenosis Project (DESAD) cohort,
Mayo Clinic cohort. They concluded that women

cohort, Dieckmann cohort, National

who were prenatally exposed to DES were less likely
to have a lesbian or bisexual orientation [« a strong
inverse association with a lesbian identity (OR 0.44,
95% Cl 0.25-0.76) »] while DES-exposed men were
somewhat more likely to report being gay or
bisexual. Citing Troisi et al., *: « Among men, the OR
for DES in relation to reporting a nonheterosexual
sexual orientation identity was 1.4 (95% CI 0.82—
2.4), and ORs were similar for having a gay identity
(1.4, 95% CI 0.72-2.85) and bisexual identity (1.4,
95% C10.57-3.5) (Table 1). However, this study does
not go into detail regarding transgender people in

particular.
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Table 1. Distribution of sexual orientation and gender identity among people from several US cohorts
according to whether they had suffered prenatal DES exposure or not. From Troisi et al.* Gender Identity
and Sexual Orientation Identity in Women and Men Prenatally Exposed to Diethylstilbestrol. Arch Sex Behav.
2020; 49(2): 447-454. Courtesy of Springer.

Women Men
Exposed Unexposed OR (95% CI)? Exposed Unexposed OR (95% CI)*
N=2220 N=1086 N=933 N=915
Sexual orientation identity
Heterosexual 2142 (96.5) 1037 (95.5) 1.00 883 (94.6) 884 (96.6) 1.00
Nonheterosexual 67 (3.0) 43 (4.0) 0.61 (0.40-0.92) 36 (3.9) 252.7) 1.39 (0.82-2.37)
Gay or Lesbian 30014 28 (2.6) 0.44 (0.25-0.76) 21 (2.3) 15 (1.6) 1.44 (0.72-2.85)
Bisexual 33 (1.5) 12 (1.1) 0.96 (0.48-1.92) 13 (1.4) 8 (0.87) 1.41 (0.57-3.49)
Other 4(0.18) 3(0.28) 2 (0.21) 2(0.22)
Preferred not to respond 11 (0.50) 6 (0.55) 14 (1.5) 6 (0.66)
Gender identity
Woman 2214 (99.7) 1085 (99.9) 1(0.11) 0 (0.00)
Man 1(0.05) 0(0.0) 930 (99.7) 910 (99.5) %
Other 1 (0.05) 0(0.0) 1(0.11) 1(0.11)
Preferred not to respond 4 (0.18) 1(0.1) 1(0.11) 4 (0.44)
“0Odds ratios (OR) are from either binary logistic regression (nonheterosexual vs. heterosexual (reference group) as the dependent variable and
DES as an independent variable) or polytomous logistic regression models (gay or lesbian, bisexual vs. heterosexual (reference group) as the
dependent variable and DES as an independent variable). Models also included birth year (continuous), education and cohort as independent
variables

2. CHANGING OF SEXUAL ORIENTATION
IDENTITY OF IN UTERO EXPOSED CHILDREN
AND CONTAMINATION BY AN ENDOCRINE
DISRUPTOR SUCH AS DIETHYISTILBESTROL

The results presented by Troisi et al., (2020)*
(almost a doubling of cases of male homosexuality
and a halving of cases of female homosexuality) are
particularly important because they confirm in men
the first hypotheses developed by Haney, Newbold
and MclLachlan (1984)° or Adamson et al., (2008)¢,
these authors observing on animal (mouse, rat) that
DES suppresses testicular testosterone production.
More precise evidence remained to be provided
concerning the etiology of Male XY to Female
transsexualism after excluding possible genetic
disorders of sex development such as: XY 5 alpha
reductase deficiency (Maimoun et al 2011)" or XY
complete androgene insensitivity syndrome (Sultan
et al., 2023)8.

2.1. Female Transgender Identity after Prenatal
Exposure to Diethylstilbestrol: Report from a
French National Diethylstilbestrol Cohort.

To demonstrate the effects of synthetic estrogen and/
or progestin treatments on the neurodevelopment

of in utero exposed children, we conducted
observations on a French population, the HHORAGES
cohort, composed of more than 1,300 families most
of whose mothers have taken DES during their
pregnancies. This cohort is inscribed to the
epidemiological portal of INSERM (French National
Institute for Medical Research) and AVIESAN (National
Alliance for Life Sciences and Health) (Soyer-Gobillard
et al., 2016, 2021)?'°. Data were collected from
1,934 children born to 1,200 mothers from the
HHORAGES cohort (Figure 1), based on answers to
a detailed questionnaire (Soyer-Gobillard & Sultan,
2012)". 1,225 children were exposed to synthetic
hormones, estrogens, estroprogestins or progestins
alone. In 302 families, the first born was unexposed,
and was unaffected by any disorder and constituted
an intrafamilial control (Figure 2). It could be noted
that in the HHORAGES cohort, among the 1,225
children exposed in utero, 1/3 suffered with somatic
disorders (genital malformations, sterility, cancers),
1/3 with psychiatric disorders such as schizophrenia,
bipolarity, eating disorders, anxiety, severe depression)
and 1/3 exhibited both types of disorder (Soyer-
Gobillard et al., 2024)2.

© 2025 European Society of Medicine 3



1934 children

e e e

First born unexposed

(n=302)
0 disorder

Exposed to Synthetic hormones

(0= 1225)

Post-Exposure

(n=407)
Without disorders : 388

Exposed to estrogens or estro-progestins

n= 1163

Exposed to progestins only : n=62

Figure 1. Exposure to synthetic hormones of 1,934 children from a French cohort of 1,200 mothers.

From Soyer-Gobillard MO, Gaspari L, Yao P etal. Prenatal exposure to progestins: impact on neurodevelopment
of the child. In: C. Martin, V.R. Preedy & R. Rajendram (Eds), Factors affecting Neurodevelopment; Academic
Press London/Elsevier Inc; 34, pp. 395-408, 2021'°. Courtesy of Elsevier.

Total non-exposed children = 302 {M = 148; F = 154)

|

M/F transgender =0 (0%)
A

DES mothers: n=1200
Number of children = 1925

Total exposed children = 1216 (M = 481; F = 735)

v

DES boys = 253
Boys exposed to DES + E2 £ Prog = 228

4

DES-exposed boys = 253

M/F transgender =4 (1.58%)
A

Figure 2. Patients of the HHORAGES cohort in which four DES-sons transgenders M/F were identified
among 253 boys exposed to DES. From Gaspari L, Soyer-Gobillard MO, Kerlin S, et al. Early Female Transgender
|dentity after Prenatal Exposure to Diethylstilbestrol: Report from a French National Diethylstilbestrol (DES)
Cohort. J. Xenobiot. 20243; 14: 166-175. Courtesy of MDPI.

In this cohort of 1,200 mothers treated with synthetic
hormones during their pregnancy, 253 boys were
exposed to DES during their fetal life. Included and
excluded patients are shown in Figure 2. Four of these
DES-sons contacted the HHORAGES Association
and identified as transgender women themselves
after completing a specific questionnaire, the XY
karyotyping having been verified at the local hospital

at their time of transition. The prevalence was 1,58%,
versus 0% among the unexposed eldest pre-DES
controls. Three out of four of these people underwent
surgical reassignment followed by hormone treatment,
the fourth underwent hormone treatment only.
These clinical data allow us to suggest for the first
time that male to female transgenderism in DES

sons is associated with DES exposure.
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2.2.
Diethylstilbestrol-sons USA.

In a qualitative US study still in progress mentioned
by Gaspari, Soyer-Gobillard et al., (2024)?, one of the
authors, Scott Kerlin, via the Association DES-Sons

A study from the Association

USA, analysed a sample of 500 men with verified
prenatal exposure to DES and reported 90 individuals
identified as transsexual XY Male to Female and 65
individuals suspected, but without confirmed,
exposure. More extensive surveys and interviews
are needed to establish the complete scope of DES

exposure effects in this group of people.

A comparison can be made between the high
percentage of Male to Female Transgenders T
(90T/500 exposed men) in the USA observed by S.

Kerlin (Gaspari, Soyer-Gobillard et al., 2024)3
compared to the figures in our French study. In
both cases, these are declarations made to patient
associations. Indeed, a link can be made between
the large number of observed cases of young
American Transgender people and the number of
French cases presently reported from the HHORAGES
cohort. Indeed, it has been shown that the average
DES dosages in the USA were much higher (high-dose
medians: 7,550-12,742mg) (Palmer et al., 2006)'3,
than the average doses administered in France and
considered as « medium-low-dose » (4,05 mg)
(Tournaire etal., 2012)" see Figure 3. So, it is probable
that in this case the high doses prescribed in America

(Figure 3) influenced the greater number of cases

occurring.
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Figure 3. Comparison of cumulative doses of DES exposure between American (US) and French populations.
From Tournaire et al.," Diethylbestrol exposure: evaluation of the doses received in France. Eur. J. of Epidemiology.
2012; (4): 315-318. Courtesy of Authors and of Springer.

3. A spectacular increase in the

transsexual population and gender

dysphoria among the younger
generations (Z-generation, born on
1997 and later).

According to the DSM-5 (2024)' gender dysphoria is

felt like a discomfort or a conflict with one’s biologica
sex, assigned at birth. (Table 1).

© 2025 European Society of Medicine
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Table 2. Diagnostic criteria for gender dysphoria. From DSM-5 (2024)

Diagnostic and Statistical Manual of Mental Disorders (DSM-3) diagnostic criteria for gender dysphoria

Gender dysphoria in adults and adolescents

Gender dysphoria in children

and assigned gender with significant distress or problems functioning
lasting at least 6 months and is accompanied by at least two of the
following:

1. A marked incongruence between one’s experienced/expressed gender
and primary and/or secondary sex characteristics

2. A strong desire to be rid of one’s primary and/or secondary sex
characteristics

3. A strong desire for the primary and/or secondary sex characteristics of
the other gender

4. A strong desire to be of the other gender

5. A strong desire to be treated as the other gender

6. A strong conviction that one has the typical feelings and reactions of
the other gender

Marked difference between an individual's experienced/expressed gender In children, gender dysphoria diagnosis must involve significant distress or

impairment in function accompanied by at least six of the following
lasting at least 6 months:

1. A strong desire to be of the other gender or an insistence that one is the
other gender

2. A strong preference for wearing clothes typical of the opposite gender
3. A strong preference for cross-gender roles in make-believe play or
fantasy play

4. A strong preference for the toys, games or activities stereotypically
used or engaged in by the other gender

5. A strong preference for playmates of the other gender

6. A strong rejection of toys, games, and activities typical of one’s
assigned gender

7. A strong dislike of one’s sexual anatomy

8. A strong desire for the physical sex characteristics that match one’s
experienced gender

The distress caused by this disparity can be intense
and can have mental health complications, including
suicide attempts. In 2017, Frisen et al.,”, reported
the dramatic increase of gender dysphoria among
adolescents identifying as “Trans” in Sweden, asin
Italy (Di Ciglie, 2018)' (Figure 4).

In a recent study (2022)" of The UCLA School of Law's
Williams Institute (USA), the authors reported that
in the USA their number has doubled in the 5 years
between 2017 and 2022, reaching 1.6 million. It must
be noted that 1,4% of 13-to 17-year-olds and 1,3%
of 18- to 24-year-olds were transgender.

2500
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139208
85 97
4 7 15 13 7 1212242314212532415050295054
0 -
> A
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GIDS increase in referral rates; data provided by GIDS.

Figure 4. Evolution of population of young people with gender dysphoria between 1990 and 2017.
From Di Ciglie D' Autonomy and decision-making in children and young people with gender dysphoria. In:
Shaw M & Bailey S (Eds) Justice for children and families: A development perspective Shaw M, Bailey S, eds.

Cambridge University Press 2018 pp.145-153.
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Moreover, a major IPSOS survey in 2024'® on the
populations of 26 countries in the world shows that
in the generations born between 1965 and 1980,
Lesbian, Gay, Bisexual, Transgender (LGBT) people
represent 9% of the population on average, while
they represent 5% of Baby Boomers (born between
1948-1964), 6% of Generation X (born between
1965-1980), 11% among "millennials" (born between
1981-1996) and 17% among generation Z (born in
1997 and after).

It is interesting to note that our results are consistent
with observations made over recent decades, of an
increase in the number of transgender people

reported globally.

Discussion

EFFECT OF PRENATAL EXPOSITION TO DES ON
CHILDREN NEURODEVELOPMENT AND ON THE
SEXUAL ORIENTATION IDENTITY AND GENDER-
RELATED BEHAVIOR

Synthesized by Dodds in 1938", the powerful
xenoestrogen DES, a tar derived from petroleum,
was administered to millions of pregnant women
worldwide up until 1971 in the USA and the 1980s
in Europe, supposedly to prevent miscarriages or for
comfort, whereas as early as that very year Lacassagne
(1938)?° had shown its ability to trigger cancers in
rats. In prenatally exposed children, DES is
responsible for somatic disorders (Tournaire, 2014)?'
and psychiatric disorders (Kebir and Krebs 2012)??,
(Soyer-Gobillard et al., 2016)%: its epigenetic action
(hypermethylation) at the level of the functioning of
certain genes involved in neurodevelopment (ZFP57,
ADAM TS9)?%%25 and genitourinary tract development
for the latter, was shown on 2017 by Rivollier et
al.,?. The epigenetic mechanism of DES makes its
action de facto transmissible to future generations
both on a somatic, cognitive and psychiatric level
(Kiourmoutzolglou et al., 2018)?, (Gaspari et al.,
2021)%, (Soyer-Gobillard et al, 2021)?°. Moreover,
it has high affinities for the nuclear estrogen receptors
ER aand ER B, located in a part of brain, the amygdala
(Zou et al., 2017)*°, even more so than estradiol

(Kniper et al., 1997)*' (17 a-ethinylestradiol) often
prescribed as a complement but banned for pregnant
women in 1980.

Following the questioning of Meyer-Bahlburg et al.,
(1985)* and Ehrhardt et al., (1987)%, Retha Newbold
(1993)* confirmed the hypothesis of a relationship
between in utero exposure to DES conceming the
sexual orientation identity and gender-related
behavior of the exposed children. After submitting
detailed questionnaires, excluding intrinsic genetic
factors and comparing with unexposed controls, she
observed few changes only in the female behavior of
DES girls. In 1995, Meyer-Bahlburg et al.,*> examined
the hypothesis that prenatal estrogens contribute
to the development of human sexual orientation and
their data were compatible with that proposition.
However, the study of Titus-Ernstoff et al., (2003)%*
on a cohort of 2,684 men and 5,686 women with
documented exposure status provided only limited
support for the hypothesis that prenatal exposure
to DES influences the psychosexual characteristics
of adult men and women. On the other hand, both in
animals (mouse) (Haney, Newbold and McLachlan
1984)° and in humans (Adamson et al., 2008)¢, authors
observed that DES suppresses testicular testosterone
production with the inherent effects thereof (Leary
etal., 1984)¥.

EFFECT OF OTHER ENDOCRINE DISRUPTING
CHEMICALS ON CHILDREN
NEURODEVELOPMENT AND ON THE SEXUAL
ORIENTATION IDENTITY AND GENDER-RELATED
BEHAVIOR.

Research on the effect of endocrine disrupting
chemicals on children’s neurodevelopment is
developing as can be seen by numerous systematic
reviews and meta-analysis (Ozel and Riiegg, 2022)%,
(Ramirez et al., 2022)*, (Yang et al.,, 2024)*°, On the
contrary the causal mechanisms of Transgenderism
development are not yet totally identified, whether
anatomical, genetic, biological, or environmental.
As it is multifactorial, the etiology of transsexuality
is still difficult to grasp and the large number and
variety of environmental factors that potentially

© 2025 European Society of Medicine 7



might also exert an influence complicates this area
of research even more. In addition, there is another
factor that could be taken in account, that of the
widespread use of the Combined Oral Contraceptives
(COCs) eitherby means of estro-progestative (17-
a-ethinylestradiol plus progestin) or progestin alone
both being highly lipophilic. Note that the prescription
of 17- a-ethinylestradiol to pregnant women has been
forbidden since 1980, but it remains the synthetic
estrogen with the highest sales figures. Over the
past decade, more and more studies have reported
the ability of COCs to impact the nervous system
of women and trigger depressive disorders that
can lead to suicide (Soyer-Gobillard et al., 2024)'2.
Moreover, it is also possible that these estrogens
sometimes stored for years in adipose tissue, are
released through the placenta during a subsequent
pregnancy and contaminate the developing fetal
brain. Foreman et al., (2019)*" suggest that gender
dysphoria may have a polygenetic basis, estrogens
altering the masculinization of the fetal brain and
contributing to a female transgender identity. These
data reinforce the highlighting of a prenatal androgen
action on differentiation and imprinting of Central
Nervous System (CNS) centers.

Conclusion

Regarding the deleterious legacy left by DES, this
xenoestrogen is considered THE model Endocrine
Disruptor Chemical (EDC) (Robotti, 2021)* acting
both somatically and psychiatrically and its action
being moreover multi- and trans-generational (Titus,
2021)%, (Kioumourtzoglou et al., 2018)”, (Gaspari
et al., 2021)%, (Soyer-Gobillard et al., 2021)%. The
descendants of DES treated women currently
represent more than 50 million people worldwide,
to which are added those who are in daily contact
with all other mixtures of EDCs whose action at the
neurodevelopment level is strong. As with DES, other
EDCs are likely to alter the action of fetal androgens
on the development of gender identity in XY children
and adolescents. They could therefore represent a risk

factor for the development of female transsexualism.
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