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Abstract Familial studies and reports of co-occurrence of

gender identity disorder (GID) within a family may help to

clarify the question of whether transsexualism is a familial

phenomenon. In a sample of 995 consecutive transsexual

probands (677 male-to-female [MF] and 318 female-to-male

[FM]), we report 12 pairs of transsexual non-twin siblings

(nine pairs of MF siblings, two pairs of MF-FM siblings, and

onepairofFMsiblings). The present study doubles thenumber

of case reports of co-occurrence of transsexualism in non-

twin siblings available in the literature. According to our

data, the probability that a sibling of a transsexual will also be

transsexual was 4.48 times higher for siblings of MF than for

siblings of FM transsexual probands, and 3.88 times higher

for the brothers than for the sisters of transsexual probands.

Moreover, the prevalence of transsexualism in siblings of

transsexuals (1/211 siblings) was much higher than the range

expected according to the prevalence data of transsexualism

in Spain. The study suggests that siblings of transsexuals may

have a higher risk of being transsexual than the general

population, and that the risk is higher for brothers than sisters

of transsexuals, and for siblings of MF than FM transsexuals.

Nevertheless, the risk is low.
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Introduction

Gender identity disorder (GID), as defined by the Diagnostic and

Statistical Manual of Mental Disorders (DSM-IV) (American

Psychiatric Association, 1994), has two main characteristics: a

strong and persistent cross-gender identification and persis-

tent discomfort with the individual’s assigned gender. The

term GID in adolescents or adults, also referred to as trans-

sexualism in the ICD-10 (World Health Organization, 1993),

can be defined as an extreme form of gender dysphoria. Al-

though the etiology of GID is unknown, it has been suggested

that biological and environmental factors could contribute to

gender identity variations (for a review, see Gooren, 2006).

The biological line of research has focused on neuroana-

tomical (Kruijver et al., 2000; Zhou, Hofman, Gooren, &

Swaab, 1995), hormonal (Swaab, 2004), and genetic influ-

ences. The research into genetic determinants has come from

familial, twin, molecular, and chromosomal studies.

Familial studies and reports of co-occurrence of GID may

help to partially explain the etiology of these disorders. Nev-

ertheless, to our knowledge, no familial studies on transsexu-

alism have been carried out and only several small series

involving non-twin siblings have been published. There are

reports of seven pairs of male-to-female (MF) (Ball, 1981;

Green, 2000; Hore, Nicolle, & Calnan, 1973; Sabalis, Frances,

Appenzeller, & Moseley, 1974; Stoller & Baker, 1973), two

pairs of female-to-male (FM) (Green, 2000; Joyce & Ding,

1985), and one pair of MF-FM transsexual non-twin siblings
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(Green, 2000). The only published study of transsexual sib-

lings or family members from a large sample (1,500 patients)

was byGreen (2000).Therefore, it isunknown whether there is

a familial association on GID.

Twin studies are needed to disentangle the roles of genetic

and environmental influences in the etiology of this disorder.

Nevertheless, because the prevalence of transsexualism is low

(Michel, Mormont, & Legros, 2001), these studies are scarce

and are based mainly on twin case reports. In MF transsexu-

alism, there are reports of six monozygotic (MZ) twin pairs

concordant for transsexualism (Anchersen, 1956; Gooren,

Frantz, Eriksson, & Rao, 1989; Green, 2000; Hyde & Kenna,

1977; Tsur, Borenstein, & Seidman, 1991; Zucker & Bradley,

1995), five MZ twin pairs discordant for transsexualism

(Gooren et al., 1989; Green & Stoller, 1971; Hepp, Milos, &

Braun-Sharm, 2004; Zucker & Bradley, 1995), and one report

of two dizygotic (DZ) transsexual male triplets with a non-

transsexual female co-triplet (McKee, Roback, & Hollender,

1976). In FM transsexual twins, one concordant (Sadeghi &

Fakhrai, 2000) and four discordant MZ pairs (Garden &

Rothery, 1992; Green & Stoller, 1971; Segal, 2006) have been

reported. Moreover, most of the MZ and DZ twin case reports

share not only genes but also many environmental factors.

Therefore, it is not possible to identify the roles of different

genetic influences on the basis of these case reports.

The heritability of GID or related traits (childhood gender

nonconformity and atypical gender role development) has

been assessed in three twin studies. In a retrospective study of

1,891 adult twins, Bailey, Dunne, and Martin (2000) found a

significant heritable pattern for childhood gender nonconfor-

mity for both men and women, although the heritability esti-

mates were stronger in men. In another study conducted with a

sample of parents of 96 MZ and 61 DZ pairs of twins who

completed a neuropsychological inventory to examine the

prevalence of clinically significant GID symptomatology in

their twins, Coolidge, Thede, and Young (2002) found that a

genetic component accounted for 62% of the variance. Both

studies support the hypothesis that childhood nonconformity

and GID symptomatology have a strong heritable component.

However, in a genetic study of atypical gender role develop-

ment in 5,799 pairs of child-age twins, Knafo, Iervolino, and

Plomin (2005) asked parents to rate the masculinity and fem-

ininity of their twins, and found that the extent of shared

environmental effectswasstronger thangeneticeffects inmost

cases (except for masculine girls, in whom group heritability

accounted for most of the variance).

Molecular genetic studies can identify genetic markers of

vulnerability or resilience. To our knowledge, three studies so

far have reported the association between transsexualism and

certain polymorphisms. All used case-control candidate gene

association and focused on androgen and estrogen system

genes. In a group of MF transsexuals who had been taking

estrogens and anti-androgens for a minimum of 3 years, the

distribution of the estrogenic receptor gene polymorphisms

was similar to that in controls (Sosa et al., 2004). Henningsson

et al. (2005) found significant partial effects for the risk of

developing transsexualism on the interaction between three

polymorphisms related to the androgen, beta estrogen, and

aromatase genes. The data obtained in studies of transsexual

populations indicate that the A2 variant of the CYP17 gene,

which intervenes in the synthesis of dihydroepiandrosterone

and 17-hydroprogesterone, might be involved in the etiology

of MF transsexualism (Bentz et al., 2008). Recently, Hare et al.

(2009) found a significant association between longer andro-

gen receptor gene polymorphisms and MF transsexualism.

However, these results should be considered with caution,

since the statistical treatment was performed at the population

level rather than the individual level.

Chromosomal abnormalities have also been found in trans-

sexual individuals (for a review, see Swaab, 2004). Several

cases of MF transsexuals with 47,XYY (Buhrich, Barr, & Lam-

Po-Tang, 1978; Haberman, Hollingsworth, Falek, & Michael,

1975; Snaith, Penhale, & Horsfield, 1991; Taneja, Ammini,

Mohapatra, Saxena, & Kucheria, 1992; Wagner, 1974) and

female-to-male 47,XXX chromosome karyotypes have been

reported (Turan et al., 2000). Because the 47,XYY karyotype

occurs in approximately 1 in every 800 to 1000 male newborns,

and the 47,XXX occurs in 1 in every 1000 female newborns

(Grumbach, Hughes, & Conte, 2003), these cases may only

represent a random association with transsexualism. Hen-

gstschläger et al. (2003) analyzed G-banded karyotypes of 30

MF and 31 FM transsexuals and found no chromosomal aber-

ration in these individuals with the exception of one balanced

translocation 46,XY, and no evidence of molecular-cytogenetic

alterations affecting either the androgen receptor gene region

locus on chromosome Xq12 or the sex-determining region of

the Y chromosome.

In summary, the evidence for genetic influences on GID

from family, twin, molecular genetic, and chromosomal

studies is limited. We concur with Green (2000) that the rarity

of transsexualism makes studying families whose members

show the phenomenon worthwhile, and that the creation of a

database would contribute to research in this field.

The aim of our study was to describe the family co-occur-

rence of transsexualism in a sample of 995 Spanish transsexual

patients in order to determine whether there was a familial

association in non-twin siblings of individuals with transsexu-

alism.

Method

Participants

The study population comprised 995 transsexual probands

(677 MF and 318 FM) from two gender identity disorders
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units in the Spanish public health system. One is in the region

of Andalusia (Unidad de Trastornos de Identidad de Género

(UTIG), Hospital Carlos Haya, Malaga) and the other in

Catalonia (Unidad de Identidad de Género (UIG), Hospital

Clı́nic, Barcelona) (Gómez-Gil & Esteva de Antonio, 2006).

Both units provide specialized, comprehensive psychiatric-

psychological and endocrine therapy for transsexual patients.

Surgical treatment is provided from the UTIG since 2000,

and from the UIG from January 2009. The database of each

unit was set up in 2000 and this study included all patients

evaluated as of March 2008. Both gender identity teams

adopted the Standards of Care guidelines of the World Pro-

fessional Association for Transgender Health (Meyer et al.,

2001).

Measures and Procedure

Each patient completed several semi-structured clinical inter-

views performed independently by a psychiatrist and then a

psychologist, both with several years of experience in GID

diagnosis. The diagnoses were made using the DSM-IV (Amer-

ican Psychiatric Association, 1994) and ICD-10 criteria (World

HealthOrganization,1993).Forall casesofGIDincluded in this

report, the twoexpertsdiscussed thecaseprior toagreeingonthe

diagnosis.

Sociodemographic, clinical, and psychiatric data that in-

cluded any family background of GID were completed for all

patients as part of similar standard clinical assessments at both

clinics (Bergero Miguel et al., 2001; Esteva et al., 2001;

Gómez-Gil, Trilla, Salamero, Godás, & Valdés, 2009). For

patients with a family background of transsexualism, the

variables selected from the clinical history were age at first

request in the unit, age when they realized gender noncon-

formity (childhood onset), age at beginning hormonal therapy

(with or without prescription), sex-reassignment surgeries,

and sexual orientation. Sexual orientation was established by

asking what partner (a man, a woman, both or neither) the

patient would prefer or feel attraction to if they were com-

pletely free to choose and the body did not interfere. The same

information about any relative who was reported as transsex-

ual but had not been treated at the unit was obtained from the

probands or family of probands.

Results

Male-to-Female Probands

Number of Transsexual Non-Twin Siblings

The main characteristics of transsexual sibling pairs are

shown in Table 1. Of our 677 MF probands, we found 11

transsexual non-twin siblings (9 MF and 2 FM siblings).1 The

percentage of MF probands with a non-twin transsexual

sibling was thus 1.6%.

Estimation of the Probability that a Sibling of a MF

Transsexual will also be Transsexual

The number of biological siblings was obtained in a subsample

of 333 probands. For this subsample, the total number of bio-

logical siblings through the mother was 883 (474 brothers and

409 sisters). Using an estimation of the number of biological

siblings, for the total sample of 677 MF probands, the number of

estimated biological siblings would be 1795 (n = 964 brothers

and n = 831 sisters) (Table 2). Thus, the probability that a

sibling of a MF transsexual would also be transsexual was

0.0061 (11:1795).

Female-to-Male Probands

Number of Transsexual Non-Twin Siblings

Of our 318 FM probands, we found one FM non-twin sibling

(Table 1). Thus, the percentage of FM probands with a non-

twin transsexual sibling was 0.3%, 5.3 times lower than the

percentage of MF probands.

Estimation of the Probability that a Sibling of a FM

Transsexual would also be Transsexual

For a subsample of 169 FM probands, we found 389 biological

siblings (193 brothers and 196 sisters). Using an estimation of

the number of biological siblings, for the total sample of 318

FM probands the number of biological siblings would be 732

(n = 363 brothers and n = 369 sisters). Thus, the probability

that a sibling of a FM transsexual would also be transsexual

was 0.0014 (1:732) (Table 2).

Total Probands

Differential Risk of Transsexualism in Brothers and Sisters

of MF and FM Transsexuals

The probability that a sibling of a MF transsexual will also be

transsexual (0.0061) was nearly 4.48 times higher than the

probability for a sibling of a FM transsexual (0.0014). The

probability that a sibling of a MF transsexual proband will

1 Data of other familial case reports from that population (two pairs of

DZ twin siblings, eight pairs of first and second cousins, and three MF

probands who have an uncle concordant for MF transsexualism) are

available from the corresponding author upon request.
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also be transsexual was 3.88 times higher for the brothers

(9:964) than for the sisters (2:831) (Table 2).2

Prevalence of Transsexualism in Siblings of Transsexual

Probands and Comparison with Prevalence Data

in the General Population

The prevalence of transsexualism in siblings of transsexual

probands was 1/211 (12:2527) (Table 2). According to health

care demand, the prevalence of transsexualism in Andalusia

has been estimated as 1/9,658 men for MF and 1/15,456

women for FM transsexualism (Esteva et al., 2006). In

Catalonia, the prevalence has been estimated as 1/21,031 men

and 1/48,096 women (Gómez-Gil et al., 2006). The estimated

prevalence of transsexualism in siblings of transsexuals in our

sample was much higher than that expected in the general

population in Spain.3

Discussion

The present case series adds nine cases of MF transsexual

siblings to the seven already reported in the literature (Ball,

1981; Green, 2000; Hore et al., 1973; Sabalis et al., 1974;

Table 1 Case reports with co-occurrence of MF and/or FM transsexualism among siblings in two Spanish gender teams units

Diagnosis Age at first

request

Childhood

onset

Age at onset

hormonal therapy

Surgery (age when

performed)

Sexual

orientation

Transsexual siblings of male-to-female probands

Pair 1 MF 21 Yes 12b VAG (23) Males

MFa 23 Yes 14b VAG Males

Pair 2 MF 33 Yes 20 BRE (28), VAG (35) Males

MF 35 Yes 22 VAG (38) Males

Pair 3 MF 29 Yes 15b BRE (18), ORQ (27),

FAC (28), VAG (29)

Males

MFa 36 Yes 15b BRE (18), VAG (22) Males

Pair 4 MF 35 Yes 15b VAG (37) Males

MFa 54 Yes Unknown VAG Males

Pair 5 MF 18 Yes 17b VAG, BRE Males

MFa Older Yes 14b VAG, BRE Males

Pair 6 MF 15 Yes 13b VAG Males

MFa 20 Yes 15b VAG Unknown

Pair 7 MF 17 Yes None None Males

MFa 30 Yes 29b None Males

Pair 8 MF 31 Yes 21b None Males

MFa 45 Yes Unknown VAG Males

Pair 9c MF 17 Yes 15b BRE (16), VAG (18) Males

MF 18 Yes 15b VAG (19) Males

Pair 10 MF 36 Yes 15b None Males

FMa 52 Yes None None Females

Pair 11 MF 40 Yes 15b VAG (36) Males

FMa 36 Yes None None Females

Transsexual siblings of female-to-male probands

Pair 1 FM 26 Yes 27 MAS (30) Females

FM 29 Yes 30 MAS (34) Females

MF male-to-female transsexual, FM female-to-male transsexual; Surgeries performed: BRE breast implant, FAC facial plastic surgery, MAS
mastectomy, ORQ orchiectomy, VAG vaginoplasty
a Report = information obtained by the transsexual proband or family
b Started taking hormones on their own without prescription
c Shared mother

2 Data on siblings of FM probands were not compared, since only one

familial case has been described.

3 Statistical comparison of two proportions was not performed because

of the low prevalence data in the general population.
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Stoller & Baker, 1973), two pairs of MF and FM transsexual

siblings respectively to the case of MF transsexual with a

gender dysphoric sister described by Green (2000), and a pair

of FM transsexual siblings to the case also described by Green

(2000). The present report doubles the existing literature of

familial cases of non-twin transsexual siblings.

The only published study of sibling or family co-occur-

rence of gender dysphoria from a large sample of about 1,500

patients is by Green (2000). In his sample, Green found 6

pairs of transsexual siblings (5 pairs of non-twin and 1 pair of

twin). In our study, from a sample of 995 patients, we found

14 pairs of transsexual siblings (12 non-twins and 2 twins).

The higher proportion of cases in our study compared with

Green’s study may be due to the fact that the total number

of siblings in our population was larger than in his English

population.

The estimated prevalence of transsexualism for non-twin

siblings of transsexuals in our sample (1/211 siblings) is

much higher than the prevalence of transsexualism expected

in the general population according to the prevalence data of

transsexualism in the Spanish population (Gómez-Gil et al.,

2006). Spanish data on the prevalence of transsexualism were

in line with previous literature (Michel et al., 2001). There-

fore, our study data suggest that siblings of transsexuals are at

a high risk for the disorder compared with the general pop-

ulation. Therefore, transsexualism may be familial. Never-

theless, the absolute percentage is quite low.

This result corroborates the fact that siblings of transsex-

uals are more likely than the general population to share

factors that influence the disorder. Therefore, an etiological

mechanism appears to be common in different populations.

Nevertheless, family studies cannot tell us whether a disorder

runs in families due to environmental factors, biological

factors, or both. Twin studies are needed to identify the role of

genetic and environmental influences in disorder etiology,

but are limited to the case reports described above (Green,

2000; Segal, 2006), and to analyses of the heritability of

gender nonconformity or sex-typed behaviors in children

(Bailey et al., 2000; Coolidge et al., 2002; Knafo et al., 2005).

Neither our data nor these studies identify the role of genetic

or other influences in the etiology of the disorder.

Our ratioofMF:FMprobands (2.13:1), inagreementwith the

literature (Michel et al., 2001), suggests a sex difference in the

vulnerability to transsexualism. This sex difference is replicated

in siblings of transsexuals. In fact, the probability that a sibling

of a MF transsexual will also be transsexual was 3.88 times

higher for brothers than sisters, and 4.48 times higher than in the

case of a sibling of a FM transsexual. Male siblings and siblings

of MF transsexuals are at a higher risk of transsexualism than

female siblings and siblings of FM transsexuals. Green (2000)

has suggested a genomic imprinting mechanism to explain the

higherproportionofMFthanFMtranssexuals; if so, somegenes

in the chromosome may predispose the sons to feminization and

the subsequent development of transsexualism. The possibility

of a genetic biological factor in the etiology of at least some

cases of transsexualism should be considered. Nevertheless, our

results do not explain the etiology of transsexualism in a

straightforward way. The sexual differentiation of the brain and

behavior appears to be a very complex multi-signaling process

involving genetic, hormonal, neural, and environmental vari-

ables (Segovia et al., 1999).

The present study had a number of limitations. First, the

clinical assessment of family members with transsexualism or

GID who were not patients at these clinics was collected indi-

rectly fromthe transsexualprobands,meaning that thediagnosis

maybe less reliable.Nevertheless,adiagnosisof transsexualism

is highly probable since almost all these transsexual members

were in hormonal therapy and had undergone vaginoplasty.

Second, we did not analyze environmental influences. Never-

theless, studies reporting parental influences have no solid

empirical support, and there are no studies of the influence of

broader societal influences on GID (Cohen-Kettenis & Gooren,

1999). Moreover, the clinical impressions of the authors who

attended transsexual patients are that these patients’ parents did

not present more psychopathology, divorce, or familial trauma

than the general population. Third, Blanchard and others have

stressed the importance of distinguishing between homosexual

and non-homosexual transsexuals, suggesting that each group

has a possibly separate etiology (Blanchard & Sheridan, 1992).

Since previous research in a Spanish population found high

proportions of MF (89.9%) and FM (94.4%) transsexuals

reporting same-sex sexual orientation (Gómez-Gil et al., 2009)

compared with previous European studies (Lawrence, 2008),

we did not consider that the lack of a separate analysis of sexual

orientation would change our findings. Finally, the total number

of biological siblings of the probands was estimated from the

Table 2 Number of transsexual

siblings from the total number

of siblings of MF and FM

transsexual probands

according to sex

Number of transsexual

siblings:number of

estimated biological

siblings of 677 MF

probands

Number of transsexual

siblings:number of

estimated biological

siblings of 318 FM

probands

Biological brothers 9:964 0:363

Biological sisters 2:831 1:369

Total 11:1795 = 0.0061 1:732 = 0.0014 12:2527 = 1:210,58 siblings
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real number of siblings in a subsample of probands, which did

not include those with a transsexual sibling.

In summary, we found a higher familial risk for trans-

sexualism in siblings of transsexuals than in the general popu-

lation, in siblings of MF than FM transsexuals, and in brothers

than in sisters of transsexuals. As Green (2000) and Segal

(2006) have noted, we also think that it is important to create a

database of individuals with GID as well as a DNA bank of

blood samples from these subjects (and mainly from familial

cases with a large number of their family members), so as to

be able to design future studies that might identify molecular

markers. A bank of this kind would provide us with a suffi-

ciently large number of cases to be able to propose verifiable

hypotheses regarding the possible genetic cause of gender

identity disorders in at least some families.
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diagnóstica y seguimiento psicológicoen la UnidaddeTrastornosde
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Gómez-Gil, E., Trilla-Garcı́a, A., Godás-Sieso, T., Halperin-Rabino-

vich, I., Puig Domingo, M., Vidal Hagemeijer, A., et al. (2006).

Estimación de la prevalencia, incidencia y razón de sexos del

transexualismo en Cataluña según la demanda asistencial [Esti-

mation of prevalence, incidence and sex ratio of transsexualism in

Catalonia according to health care demand]. Actas Españolas de
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