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Abstract and Figures

The etiology of gender identity disorder (GID) remains largely unknown. In recent literature,
increased attention has been attributed to possible biological factors in addition to
psychological variables. To review the current literature on case studies of twins
concordant or discordant for GID. A systematic, comprehensive literature review. Of 23
monozygotic female and male twins, nine (39.1%) were concordant for GID; in contrast,
none of the 21 same-sex dizygotic female and male twins were concordant for GID, a
statistically significant difference (P=0.005). Of the seven opposite-sex twins, all were
discordant for GID. These findings suggest a role for genetic factors in the development of
GID.
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A B S T R A C T

I nt ro d u c t i o n. T h e  e t i olog y  of  g e n d e r  i d e n t i t y  d i s or d e r  ( GI D)  r e m ai n s  lar g e ly  u n k n ow n .  I n  r e ce n t  li
i n cr e as e d  at t e n t i on  h as  be e n  at t r i bu t e d  t o p os s i ble  bi olog i cal f act or s  i n  ad d i t i on  t o p s y ch olog i cal v ar i able s .

A i m . To r e v i e w  t h e  cu r r e n t  li t e r at u r e  on  cas e  s t u d i e s  of  t w i n s  con cor d an t  or  d i s cor d an t  f or  GI D.
Me t ho d s . A  s y s t e m at i c,  com p r e h e n s i v e  li t e r at u r e  r e v i e w.
R e s u l t s . Of  23 m on ozy g ot i c f e m ale  an d  m ale  t w i n s ,  n i n e  ( 39. 1%)  w e r e  con cor d an t  f or  GI D;  i n  con t r as t ,  n on

21 s am e - s e x  d i zy g ot i c f e m ale  an d  m ale  t w i n s  w e r e  con cor d an t  f or  GI D,  a s t at i s t i cally  s i g n i fi can t  d i
(P = 0. 005) .  Of  t h e  s e v e n  op p os i t e - s e x  t w i n s ,  all w e r e  d i s cor d an t  f or  GI D.
Co nc l u s i o ns . T h e s e  fi n d i n g s  s u g g e s t  a r ole  f or  g e n e t i c f act or s  i n  t h e  d e v e lop m e n t  of  GI D.  H e yle n s G , D e  C

G , Z uc ke r  K J , Sc h e lf a ut  C , E la ut  E , Va n d e n  B ossc h e  H , D e  B a e r e  E , a n d  T’Sjoe n  G . G e n d e r  

d isor d e r  in  t w in s: A  r e v ie w  of  t h e  c a se  r e por t  lit e r a t ur e . J  Se x  M e d  2 0 1 2 ; 9 :7 5 1 –7 5 7 .

 K e y  Wo rd s . Tw i n s ;  Ge n d e r  I d e n t i t y  Di s or d e r ;  Ge n e t i cs ;  Bi olog i c F act or s  i n  GI D;  Tr an s s e x u ali s m

In t rodu ct i on

A f te r  d e cad e s  o f  r e s e ar ch,  the  e ti o l o gy o f
ge n d e r  i d e n ti ty d i s o r d e r  ( GI D )  r e m ai n s

l ar ge l y un kn o w n .  D e v e l o p m e n tal  p s ycho l o gi cal
m o d e l s  hav e  i d e n ti fi e d  te m p e r am e n tal  v ul n e r ab i l i -
ti e s  o f  the  GI D  chi l d ,  p ar ti cul ar  p atte r n s  o f
p ar e n t– chi l d  i n te r acti o n ,  f am i l y d yn am i cs ,  an d
tr aum ati c e v e n ts  as  p o s s i b l e  r i s k f acto r s  [1– 3],
al tho ugh,  i n  o n e  r e ce n t s tud y,  the r e  w as  a f ai l ur e  to
i d e n ti f y p ar e n tal  p r o b l e m s  [4].

Re ce n t l i te r atur e  has  f o cus e d  m o r e  o n  ge n e ti c
an d  o the r  b i o l o gi cal  f acto r s ,  r athe r  than  o n  p s y-
cho l o gi cal  f acto r s ,  w he n  tr yi n g to  e x p l ai n  the
ge n e s i s  o f  GI D .  Re s e ar ch o n  b i o l o gi cal  f acto r s  i s
m ul ti f ace te d : f r o m  s i ze  an d  ce l l  n um b e r  o f  d i f f e r -
e n t s e x -d i m o r p hi c b r ai n  n ucl e i  [5– 7],  p r e n atal
e x p o s ur e  to  ab n o r m al  an d r o ge n  l e v e l s  [8],  an d  to
ge n e ti cal l y b as e d  s e x  ho r m o n e  ab n o r m al i ti e s  [9].
The  r e s e ar ch o f  Har e  e t al .  [9] p r o v i d e d  e v i d e n ce

that m al e -to -f e m al e  tr an s s e x ual i s m  w as  as s
w i th ge n e  v ar i an ts  r e s p o n s i b l e  f o r  l e s s  an
s e n s i ti v i ty.  The  p e r ce n tage  o f  f al s e  p o s i t
the i r  co n tr o l  gr o up  w as ,  ho w e v e r ,  e x tr e m e l
w hi ch w e ake n s  the  r e s ul ts .

Co o l i d ge  e t al .  [10] s tud i e d  p ar e n ts  o f  31
to  e s ti m ate  the  p r e v al e n ce  o f  GI D  i n  chi l d r
ad o l e s ce n ts .  The y f o un d  a 2. 3%  p r e v al e n
62%  he r i tab i l i ty,  w hi l e  38%  o f  the  v ar i an
e x p l ai n e d  b y a n o n s har e d  e n v i r o n m e n tal  c
n e n t.  The s e  r e s ul ts  co n fi r m e d  the  e ar l i e r  fi
o f  Bai l e y e t al .  [11],  w ho ,  i n  a r e tr o s p e cti v e  
f o un d  that chi l d ho o d  ge n d e r  n o n co n f o r m
s ub s tan ti al l y he r i tab l e  f o r  ad ul t tw i n s .  K n af
[12] e x am i n e d  ge n e ti c an d  e n v i r o n m e n ta
e n ce s  o n  3- an d  4-ye ar -o l d  tw i n s ’  atyp i cal  
d e v e l o p m e n t b as e d  o n  p ar e n tal  r ati n gs  o
p ai r s .  The y co n cl ud e d  that the  ge n e ti c e f f e c
l e s s  s tr o n g than  the  e n v i r o n m e n tal  e f f e cts ,  w
e x ce p ti o n  o f  b e hav i o r al l y cl as s i fi e d  m as cul i n
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The Body in the Picture: The Lesson of Phantom Limbs and the Origins of the BIID

Article Full-text available
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... Puberte sonrasında dişi olarak büyütülen 46,XY 5-α redüktaz-2 eksikliği olan bireylerde %56-63, 17-β-hidroksisteroid
dehidrojenaz-3 eksikliği olanlarda ise %39-64 oranında erkek kimliğe dönüş bildirilmiştir (7). Genetik faktörlerin de
CH'de etkili olabileceği düşünülmüş özellikle monozigot ikizlerde yapılan bir çalışmada CH, %39,1 oranında saptanmış,
ancak aynı cinsiyette dizigotik ikizlerde veya karşı cinsiyetteki ikizlerde CH saptanmamıştır (8) . Ayrıca CH'nin spesifik
genlerle ilişkisi araştırılmış ancak yapılan çalışmalarda istatistiksel olarak anlamlılık saptanmamıştır (8)(9)(10)(11)(12).
...
... Genetik faktörlerin de CH'de etkili olabileceği düşünülmüş özellikle monozigot ikizlerde yapılan bir çalışmada CH,
%39,1 oranında saptanmış, ancak aynı cinsiyette dizigotik ikizlerde veya karşı cinsiyetteki ikizlerde CH saptanmamıştır
(8). Ayrıca CH'nin spesifik genlerle ilişkisi araştırılmış ancak yapılan çalışmalarda istatistiksel olarak anlamlılık
saptanmamıştır (8) (9)(10)(11)(12). Transbireylerin çoğunda cinsiyet gelişim bozukluğu (CGB) saptanmamıştır (13); bu
nedenle cinsiyet değişimi talebi ile endokrinoloji polikliniklerine başvuran çocuk ve ergenlerde endokrin tetkikler öykü ve
ayrıntılı fizik muayeneye göre gerekirse istenmelidir. ...

View

... [18] There is also, 33.3% concordance in monozygotic male twins and 22.8% in monozygotic female twins, [19] even
in the twins, who were reared apart. [20]  Trans women and trans men as well as men and women have distinct
phenotypes in grey and white matter of brain. Human cerebral cortex is sexually dimorphic and has both AR and ER. ...

View Show abstract

... In a study conducted on a relevant sample of twin couples (5799) of 3-4 years of age, the inheritance estimates of
identity phenomena were much higher in females than in males (Knafo et al. 2005). The data was also confirmed in a
study explicitly conducted on the heritability of gender dysphoria, also indicating a very high rate (40%) of homozygotes
compared to dizygotes (Heylens et al. 2012) . ...

View
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... Genetics may play a role in gender identity (100): monozygotic twins have 39% concordance for gender dysphoria
(101) . Attempts to identify specific genes governing gender identity have been plagued by small numbers of subjects
and low statistical significance; no specific gene has been reproducibly identified. ...
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Project

European Network for the Investigation of Gender Incongruence (ENIGI)

Els Elaut · Peggy T Cohen-Kettenis · Griet De Cuypere · [...] · Tim C van de Grift

Unique collaborative study between several European gender clinics Mental health part: The ENIGI PSY STEERING COMMITTEE
consists of: *Baudewijntje Kreukels, VU Amsterdam *Els Elaut en Gunter Heyle ... [more]
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Project

Examining the validity of the assessment of Gender Identity Disorder

Muirne C S Paap · Ira Ronit Hebold Haraldsen · Baudewijntje P C Kreukels · [...] · Peggy T Cohen-Kettenis

Examining the validity of the assessment of Gender Identity Disorder (GID), by using IRT, Mokken Scale Analysis, and data of four
European GID clinics.

View project
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emergency psychiatry

Gunter Heylens

View project

Project

World Professional Association for Transgender Health

Jamison Green · Gail Knudson · Madeline B Deutsch · [...] · Kenneth J. Zucker

My intention with this project in the context of ResearchGate is to provide a place for researchers to locate official statements from
WPATH that comment on issues that are not directly covered in ... [more]
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Twins and eating disorders

September 1992 · American Journal of Psychiatry

J G Solomon

Read more

Article

Self-report delinquency and violence in adult twins

February 1996 · Psychiatric Genetics

J. Philippe Rushton
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Similarity of monozygotic and dizygotic child twins in level and lability of subchmcally depressed m...

February 1987 · American Journal of Orthopsychiatry

Michael Wierzbicki

Twenty child monozygotic twin-pairs were compared to 21 child dizygotic twin-pairs on similarity of level and lability of subclinically
depressed mood. Mood was assessed by self, parent, and teacher ratings. Estimates of genetic variance were statistically significant
for about half of the measures of both level and lability of depression.

Read more

Article

Aetiology of the relationship between callous-unemotional traits and conduct problems in childhood

June 2007 · The British journal of psychiatry. Supplement

Essi Viding · Paul J Frick · Robert Plomin

A callous and unemotional disposition is an indicator of early-onset antisocial behaviour. To investigate the extent to which genetic
influences contribute to the overlap between callous-unemotional traits and conduct problems in a large population sample of 7-year-
old twins. Teachers provided ratings of callous-unemotional traits and conduct problems for 3434 twin pairs from the Twins Early ...
[Show full abstract]
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