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ABSTRACT

Adolescents with gender dysphoria have more autism spectrum disorder than in the general population. In our study, we 
describe gender-referred adolescents with autism spectrum disorder (n=19) and compare their adolescent development and 
mental health with those of gender-referred adolescents without autism spectrum disorder (n=87). The study data was collected 
retrospectively from 106 gender-referred Finnish adolescents whose first-line gender identity assessments had been completed 
by 2015. We found that the adolescents with autism spectrum disorder and gender dysphoria had more self-harm/suicidality 
and psychotic symptoms than the adolescents with gender dysphoria and no autism spectrum disorder. They suffered from social 
isolation and had fewer love and sexual experiences than adolescents with no autism. These results should be taken into account 
in gender identity assessment and affirmation processes to ensure that the unique needs of adolescents with autism spectrum 
disorder are recognised and supported.
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INTRODUCTION

Gender Dysphoria (GD) (1) refers to a marked difference 
between a person’s experienced or expressed gender and the 
gender assigned at birth, and to a desire to live as a member of 
the other gender, and often a desire for hormonal and surgical 
treatment to make the body congruent with the experienced 
gender. Gender dysphoria also refers to overall anxiety and 
distress about one’s sex characteristics (1).

One of the first estimates of the prevalence of Gender 
Identity Disorder (2) ranged between 1/30 000 for male to 
female (MtF) and 1/100 000 for female to male (FtM) in adults 
(3). Treatment-seeking figures suggest a prevalence of gender 
dysphoria of 6.8/100 000 for male to female (MtF) and 2.6/100 
000 for female to male (FtM) in adults (4). Gender dysphoria/
transgender identification may be more common in the general 
population. The prevalence of self-reported transgender identity 
in children, adolescents and adults ranged between 0.5-1.3% 
(5). In the Netherlands 0.6% of men and 0.2% of women aged 
15-70 years reported incongruent gender identity and a desire 
to undergo sex reassignment (SR) (6). Connolly et al. 2016, 
in their review, concluded that among non-clinical community 
adolescents 0.17-1.3% identify as transgender (7). Among 
children, the prevalence of gender dysphoria/variance has 
not been reliably estimated (8,9). Adolescents in Europe and 
North America are increasingly seeking SR (10,11,12) and FtM 
applicants predominate in referrals (13,10,11,12,14).

The aetiology of gender dysphoria is unknown. It is 
hypothesized that gender dysphoria is a multifactorial complex 
trait with a heritable polygenic component and affected by 
biological, genetic and psychosocial factors (15,16,17). Twin 
studies have shown a high concordance of gender dysphoria 
in monozygotic twins (18), but no candidate genes have been 
identified. (17,19).

Leo Kanner first described autistic syndrome in 1943 (20), 
narrowly defined on the basis of Kanner’s clinical observations 
of a small group of children with seriously disturbed behaviour. 
Since then, the understanding of autism has improved due 
to several studies and the definition of autism has widened 
to a spectrum (21,22). The diagnostic criteria have changed. 
According to DSM-5 (1), autism spectrum disorder (ASD) is a 
neurodevelopmental disorder which includes persistent deficits 
in social communication and social interaction across multiple 
contexts and restricted, repetitive patterns of behaviour, interests 
or activities and atypical sensory sensitivity. Symptoms usually 
manifest in early developmental stages, but may only manifest 
fully in later life when social demands exceed limited capacities, 
or learned coping strategies no longer suffice (1). The aetiology 

of autism spectrum disorder is multifactorial (23) and estimated 
to be 80% genetically inherited (24). 

The prevalence of autism spectrum disorder is estimated 
to be 0.6-1% in the general population (25,22,26), with a male-
to-female-ratio of 3:1-4:1 in children (27). In Sweden, the 
prevalence of autism spectrum disorder was found to be 2.46% 
among 13 to 17-year-old adolescents (28). In Finland, the 
prevalence of autism spectrum disorder was 8.4/1000 among 
8-year-old children (29). Estimates of prevalence of autism 
spectrum disorder are reportedly on the increase (26). There 
are some suggested theories of the impact of higher parental 
age, especially paternal (30,31), or some environmental agents 
such as chemicals (32). It is not clear if the prevalence of 
autism has really increased or if these claims are attributable 
to the changed diagnostic criteria (33). In their epidemiological 
study, Baxter et al. showed that between 1990 and 2010 there 
was no clear evidence of a change in the prevalence of autism 
(25). In a Danish study, most of the increase of the autism 
prevalence was due to the changed diagnostic criteria (34). The 
clinical experience is that more referrals are made to child and 
adolescent psychiatry clinics for ASD diagnostics and treatment. 
One explanation is that public awareness of autism spectrum 
disorder traits is currently more acute and the symptoms are 
recognized better by caregivers, teachers, school nurses and 
the individuals themselves. 

It has been observed clinically that sex reassignment 
applicants have more autism spectrum disorder than expected. 
In a recent review the suggested prevalence of ASD meeting the 
diagnostic criteria was 6-26% in transgender populations (35). It 
has been suggested that the prevalence of ASD in children and 
adolescents with gender dysphoria is 4.7% (36) and in adults 
5.5% (37). Children with ASD were 7.59 times more likely to 
express gender variance (38). The causalities of the overlapping 
of GD and ASD are unknown, but several hypotheses have been 
evinced regarding biological, genetic, social and psychological 
factors (39). Male and female brains have been shown to have 
some structural differences, some of them due to prenatal and 
pubertal testosterone exposure and influenced by parental 
and peer socialization and by self-socialization (40). Autism 
spectrum disorder affects predominantly males. The extreme 
male brain theory (41) is one explanation model of autism, which 
emphasizes the impact of testosterone on the developing brain 
in utero. This theory could explain female-to-male GD among 
those individuals prenatally exposed, but it does not explain 
male-to female GD (39). More recent research results indicate 
that there are no differences in autistic symptoms between adult 
birth-assigned men and birth-assigned women with GD (37), 
and the same results concern children and adolescents (42). 
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There is some evidence suggesting that the brain anatomy and 
neuronal signalling pathways are more closely aligned with a 
person’s perceived gender identity (17). There are some results 
of an association of higher birth weight with developing both 
autism and gender dysphoria (43). Other theories are proposed 
to explain the co-occurrence of ASD and GD (39): resistance 
to change, stereotypical behaviours, having subjects of intense 
interest or obsessions (44) and atypical sensory sensitivity. 

DEVELOPMENT IN ADOLESCENCE

At puberty the emergence of pituitary, gonadal and adrenal 
hormones initiate an acceleration of physical growth and the 
development of secondary sex characteristics. Physiological 
puberty also initiates pervasive psychological and social 
development towards adulthood. There are several theories 
regarding this psychological process. According to Erikson 
1965, one of the developmental tasks in adolescence is to achieve 
integrated identity and to avoid role confusion (45). According 
to Havighurst 1948, in adolescence the tasks are accepting one’s 
body and physical changes, achieving a gender-based social role, 
establishing emotional independence from parents, learning 
occupational skills, establishing one’s own perspective on moral 
and ideological issues and achieving a socially responsible way 
of acting in society (46). Identity is formed through diverse 
physical and psychological developmental processes in relation 
to other people and to the social environment (47). According 
to Marcia 1980, adolescents and young adults establish their 
identities by actively exploring and making commitments 
(48). Individuals with autism spectrum disorder often have 
difficulties in accomplishing the developmental tasks of 
adolescence. The development of one’s gender identity is a 
complex process affected by many genetic, biological and 
psychosocial factors (49). There are several theories on the 
development of gender identity: gender identity is determined 
antenatally or through identifying or non-identifying with birth-
assigned gender, or then gender identity develops over time 
in interaction with other people and the environment (50,51). 
Because of inherent challenges related to autism spectrum 
disorders, gender identity development as a part of overall 
identity development may be more challenging for ASD youth.

PSYCHIATRIC DISORDERS IN ADOLESCENCE

Many psychiatric disorders emerge in adolescence (52,53). 
Globally, at least 10-25% of adolescents experience mental 
health disorders (54). The most common psychiatric disorders in 
adolescence are depression, anxiety disorders, eating disorders, 
ADHD, conduct disorders and substance abuse disorders (55).

There is a high rate of psychiatric comorbidities in 
individuals with autism spectrum disorder, the most prevalent 
being major depression, anxiety disorders, ADHD and 
OCD (56,26). Several studies have claimed that a variety 
of psychiatric comorbidities affect individuals with gender 
dysphoria, most commonly depression and anxiety disorders. 
(10,50,57,58,59,42). Transgender adolescents are at higher risk 
for suicidal ideation and attempt than are cisgender adolescents 
(60,61). It is not known how the comorbidity of autism spectrum 
disorder and gender dysphoria affects mental health disorders. 
It is also unclear if the profile of psychiatric disorders is similar 
in adolescents with gender dysphoria and autism spectrum 
disorder to those with no autism spectrum disorder.

AIM OF THE STUDY

The aim of this study is to describe gender-referred adolescents 
with autism spectrum disorder, and to compare the development 
of their adolescence and mental health with gender-referred 
adolescents without autism spectrum disorder. Our study 
hypothesis is that autism spectrum disorder predisposes to 
mental health problems and exacerbates the difficulties of 
adolescent development compared to those gender-referred 
adolescents without autism spectrum disorder.

MATERIALS AND METHODS

Our study data was collected from 106 gender-referred Finnish 
adolescents whose first-line gender identity assessments had 
been completed by 2015. Data was collected retrospectively 
from case files into a structured data collection form eliciting 
age at onset of gender dysphoria (before puberty/after puberty), 
psychiatric comorbidities, pubertal timing, peer relationships 
and love and sexuality. Psychiatric comorbidities registered 
included whether or not the adolescents had a history of 
specialist-level treatment or current specialist-level treatment 
contact due to depression, anxiety, psychotic symptoms or 
psychosis, conduct problems, substance abuse problems, 
ADHD, each rated yes/no. Pubertal development was assessed 
by age at menarche or oigarche, with 11 years or younger 
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rated as early, normative 12-13 years and late 14 years or over. 
Considering peer relationships, adolescents were asked if they 
had been socially isolated before (yes/no) and after (yes/no) 
the onset of gender dysphoria, and if they had experienced 
bullying in primary (yes/no) and secondary (yes/no) school. 
Development in the domains of love and sexuality was recorded 
by having experienced the following: ever falling in love, 
going steady, kissing, petting with clothes on, petting under 
clothes or naked, sexual intercourse and oral sex (yes/no to 
each). Intelligence quotients were not measured, but no one 
had been diagnosed with intellectual disability. 

STATISTICAL ANALYSES

The indicators of psychiatric comorbidities and adolescent 
development were compared between gender-referred 
adolescents with and without autism spectrum disorder using 
cross-tabulations with chi-square statistics (Fisher’s exact test 
where appropriate). Differences at level p<0.05 were considered 
statistically significant.

RESULTS

Of the 106 adolescents, 18% (n=19) had a diagnosis of autism 
spectrum disorder with equal shares of assigned girls and 
boys. Mean (sd) age in the autism group was 16.5 (1.0) years 
and in the no autism group 16.9 (0.9) years, p<0.05. Gender 
dysphoria had started before puberty in 24% of adolescents 
with autism and in 4% of adolescents with no autism, p=0.03. 
Of adolescents with autism, 47% (9/19) had early puberty versus 
35% (30/87) of adolescents with no autism, p=0.21. Adolescents 
with autism were more isolated socially and had significantly 
fewer love and sexual experiences (Table 1). All adolescents 
with gender dysphoria had high percentages of psychiatric 
comorbidities. Adolescents with autism had significantly more 
psychotic symptoms/psychoses than adolescents with no autism 
(Table 2). Adolescents with autism reported more suicidality 
or self-harm than did adolescents with no autism (Table 2).
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Relationships autism (n=19) no autism (n=87) P

Social isolation before onset of GD 59 % 9/16 30 % 25/83 0.04

Social isolation after onset of GD 67 % 12/18 46 % 38/83 0.09

Social isolation during assessment 61 % 11/18 35 % 30/85 0.04

Subject to bullying in childhood 56 % 10/18 55 % 47/85 0.60

Subject to bullying in adolescence 44 % 8/18 49 % 42/85 0.45

Has had crushes/been in love 72 % 13/18 87 % 75/86 0.11

Ever had steady relationship 33 % 6/18 71 % 61/86 0.007

Kissing 24 % 4/17 69 % 57/83 0.001

Intimate sexual contact with partner* 11 % 2/19 44 % 37/84 0.005

Traumatic sexual experiences 11 % 2/19 12 % 10/84 0.61

Psychiatric comorbidities autism (n=19) no autism (n=87) P

Depression 74 % 66 % 0.35

Anxiety 74 % 55 % 0.11

Suicidality/self-harm 74 % 49 % 0.05

Psychotic symptoms/psychosis 37 % 8 % 0.003

Conduct problems 11 % 13 % 0.58

Substance abuse problems 5 % 7 % 0.63

ADHD 11 % 7 % 0.44

*petting under clothes or naked, intercourse, oral sex

Table 1.

Table 2.
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DISCUSSION

The aim of this study was to describe adolescents with autism 
referred for gender identity assessment. The rate of autism 
spectrum disorder was significantly high among the referred 
adolescents with gender dysphoria. In our study 18% of 
adolescents with gender dysphoria also had autism spectrum 
disorder. This is higher than the prevalence of ASD in the 
general population and concurs with the suggested prevalence 
according to a recent meta-analysis (35). Equal shares of 
assigned girls and boys had autism spectrum disorder. This 
does not support the extreme male brain theory of autism (41), 
but it is in concordance with more recent studies (37,42). The 
testosterone exposure theory may explain the autism spectrum 
disorder in biological girls, but not in biological boys. It is 
possible that assigned girls were more active seeking referrals 
than assigned boys. 

Gender dysphoria had started early in the autism group, 
more commonly than in the no autism group. This may be 
attributable to shared genetic background or to the effects of the 
core symptoms of autism spectrum disorder: deficits in social 
communication and social interaction, extreme and narrow 
interests in specific topics and tendency to rigidity regarding 
understanding of gender roles and gender expression.

We found that the adolescents with gender dysphoria and 
autism had more difficulties in adolescent development than 
those with gender dysphoria but no autism. They had difficulties 
in social relations, which are important in accomplishing 
the developmental tasks of adolescence, and they felt more 
isolated. This is entirely understandable in light of the poor 
social-emotional reciprocity and communicative deficits of 
autism spectrum disorder. They had significantly fewer steady 
relationships and intimate experiences than did adolescents 
with GD, but without ASD. Individuals with ASD may have 
problems in their sexual development, unusual sexual interests 
and restrictive and repetitive behaviours. Sensory hypo- or 
hyper-reactivity may negatively affect the response to closeness 
and intimacy. Social difficulties impair their opportunities for 
romantic and intimate relationships (62).

The percentage of psychiatric comorbidities, such as 
depression and anxiety, was high in both adolescent groups. 
This corroborates earlier reports of psychiatric comorbidities 
of ASD (56,26) and also of GD (10,50,57,58,59,42). Gender-
referred adolescents diagnosed with autism spectrum disorder 
displayed higher rates of self-harm or suicidality than gender-
referred adolescents with no autism. Difficulties in coping with 
emotions and affective reactions may predispose to self-harming, 
and these may be more likely among young people with autism. 

Feelings of being different and being an outsider and belonging 
to a minority are known risk factors for suicidality, and autism 
may complicate feelings of being an outsider and different 
beyond gender dysphoria. 

 The incidence of psychotic symptoms was surprisingly 
high. This is new information and there are no studies so far on 
this subject among adolescents with ASD and GD. The incidence 
of psychotic symptoms or psychoses was higher than expected 
in the whole study sample, but significantly more common 
among those adolescents with ASD than among those with no 
ASD. A common genetic background is a possibility. Another 
explanation could be that autistic individuals have lifetime 
experiences of stress, from being different from their peers, 
and of isolation. Their coping skills are inadequate and their 
way of thinking may be rigid or unusual. Impairment in social 
functioning and communication affect all their relationships 
and they may experience bullying. All these factors could be 
related to the risk of developing psychotic symptoms, even 
actual psychiatric disorders.

All in all, difficulties displayed particularly by gender-
referred adolescents with autism are typical and understandable 
given the core features of autism spectrum disorder. Gender 
dysphoria is associated with a number of difficulties in domains 
relevant to adolescent development, but such difficulties are 
more common in the presence of comorbid autism spectrum 
disorder. Autism spectrum disorder in itself warrants attention 
even when an adolescent develops gender dysphoria. There is 
no reason to assume that gender reassignment would relieve 
autism-related problems. 

STUDY LIMITATIONS AND STRENGTHS

The main limitation is that our study population was small. 
It was a clinical sample consisting of applicants referred 
gender identity assessment and thus does not represent all 
gender dysphoric adolescents. These adolescents already had 
a considerable number of mental health issues and concerns, 
and it is possible that the referral process was accelerated to 
find help and treatment for their suffering and that adolescents 
with mild or no mental health symptoms did not seek referrals. 
This may have caused sample bias. The strength of our study 
was that diagnoses were made clinically and they were reliable. 
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CONCLUSIONS

Adolescents with both autism spectrum disorder and gender 
dysphoria suffer from many debilities and psychiatric 
symptoms. Autism spectrum disorder should be evaluated as 
part of the gender identity assessment process. The difficulties 
of the adolescents diagnosed with autism spectrum disorder 
and gender dysphoria are most likely related to autism 
disorder symptoms, such as difficulties in social interaction 
and communication, difficulties in coping with their rapidly 
changing pubertal bodies, long-lasting feelings of being 
outsiders and of difference, hyper- or hypo-reactivity to 
sensory stimuli and difficulties in sharing intimacy with 
others in age-appropriate ways. The social difficulties together 
with depression and anxiety may also complicate identity 
development, including gender identity formation. Such young 
people may have more difficulties in verbalizing and expressing 
their gender identity and aspects of sexuality.

These adolescents need more time, space and support for 
their development, because they may have major challenges in 
the developmental tasks of adolescence in their daily lives. They 
and their families should be given psychoeducation on autism 
and its effects on adolescent development. These adolescents 
would benefit from age- and autism-specific sexual therapy. Our 
study findings show that adolescents with both autism spectrum 
disorder and gender dysphoria have comorbid psychiatric 
disorders, which are important to recognize, diagnose and treat 
appropriately. These study results related to autism spectrum 
disorder should be taken into account in primary healthcare, 
in adolescent psychiatry clinics and throughout the gender 
identity assessment process. Planning and carrying out the 
gender affirmation and medical hormonal and surgical treatment 
should be approached with care.

Authors 

Sumia Maria
Adolescent psychiatrist, Pediatrician
Tampere University
maria.sumia@gmail.com

Kaltiala Riittakerttu	
Professor of Adolescent Psychiatry
Tampere University
Faculty of Medicine and Health Technology
Tampere University Hospital, Department of 
Adolescent Psychiatry

Sumia et al. Co-occurring gender dysphoria and 
autism spectrum disorder in adolescence

ORIGINAL STUDIES
PEER-REVIEWED



111

PSYCHIATRIA FENNICA 
2021;52:104-114

References:

1. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fifth edition DSM-5). Washington DC: 
American Psychiatric Publishing; 2013. 

2. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, Fourth edition DSM-IV). Washington 
DC: American Psychiatric Publishing; 1994.

3. Zucker K, Lawrence A. Epidemiology of gender identity disorder: recommendations for the Standards of Care of the World 
Professional Association for Transgender Health. Int J Transgen 2009;11:8-18.

4. Arcelus J, Bouman W, Van Den Noortgate W, et al. Systematic review and meta-analysis of prevalence studies in transsexualism. 
Eur Psychiatry 2015;30:807-815.

5. Zucker K. Epidemiology of gender dysphoria and transgender identity. Sexual Health 2017; https://doi.org/10.1071/SH17067

6. Kuyper L, Wijsen C. Gender identities and gender dysphoria in The Netherlands. Archives of Sexual Behaviour 2014;43:377e385 

7. Connolly M, Zervos M, Barone C et al. The mental health of transgender youth: advances in understanding. Journal of Adolescent 
Health 2016;59:489-495.

8. Costa R, Carmichael P, Colizzi, M. To treat or not to treat: Puberty suppression in childhood-onset gender dysphoria. Nature 
Reviews Urology 2016; 13:456-462.

9. Olson-Kennedy J, Cohen-Kettenis P, Kreukels B, et al. Research priorities for gender nonconforming/transgender youth: Gender 
identity development and biopsychosocial outcomes. Current Opinion in Endocrinology 2016; 23: 172e179. 

10. Kaltiala-Heino R, Sumia M, Työläjärvi M, Lindberg N. Two years of gender identity service for minors: overrepresentation 
of natal girls with severe problems in adolescent development. Child and Adolescent Psychiatry & Mental Health 2015;9:9 DOI: 
10.1186/s13034-015-0042-y

11. Meyenburg B, Korte A, Moller B, Romer G, & Deutsche Gesellschaft für Kinder- und Jugendpsychiatrie, Psychosomatik 
und Psychotherapie. (2014). Störungen der Geschlechtsidentität im Kindes- und Jugendalter (F64) [Gender identity disorders in 
childhood and adolescence (F64)] Praxis Der Kinderpsychologie Und Kinderpsychiatrie, 63, 542e552.

12. Wood H, Sasaki S, Bradley S, et al. Patterns of referral to a gender identity service for children and adolescents (1976–2011): 
age, sex ratio, and sexual orientation. J Sex Marital Ther 2013;39:1–6. 

13. Aitken M, Steensma T, Blanchard R, et al. Evidence for an altered sex ratio in clinic-referred adolescents with gender dysphoria. 
The Journal of Sexual Medicine 2015;12:756-763.

14. Kaltiala R, Bergman H, Carmichael P, et al. Time trends in referrals to child and adolescent gender identity services: a study in 
four Nordic countries and in the UK. Nordic Journal of Psychiatry 2020;74:40-44.

15. Mueller S, de Cuypere G, T’Sjoen G. Transgender research in the 21st century: a review from a neurocognitive perspective. Am J 
Psychiatry 2017;174: 1155-1162. 

16. Polderman T, Kreukels B, Irwig M, et al. The biological contributions to gender identity and gender diversity: bringing data to 
the table. Behavior Genetics 2018;48:95-108.

17. Boucher F, Chinnah T. Gender dysphoria: a review investigating the relationship between genetic influences and brain 
development. Adolescent Health, Medicine and Therapeutics 2020;11:89-99.

18. Heylens G, De Cuypere G, Zucker K, et al. Gender identity disorder in twins: a review of the case report literature. J Sex Med 
2012;9:751–757. 

Sumia et al.Co-occurring gender dysphoria and 
autism spectrum disorder in adolescence

ORIGINAL STUDIES
PEER-REVIEWED



112

PSYCHIATRIA FENNICA 
2021;52:104-114

19. Claahsen-van der Grinten H, Verhaak C, Steensma T, et al. Gender incongruence and gender dysphoria in childhood and 
adolescence – current insight in diagnostics, management, and follow-up. Eur J Pediatr 2021;180:1349-1357.

20. Kanner L. Autistic disturbances of affective contact. Nerv Child 1943; 2: 217-250.

21. Rutter M. (1970). Autistic children: infancy to adulthood. Seminars in Psychiatry, 2, 435–450. 

22. Elsabbagh M, Divan G, Koh YJ, et al. Global prevalence of autism and other pervasive developmental disorders. Autism Res 
2012; 5:160-79.

23. Fett-Conte A, Bossolani-Martins A, Rosan D. Etiology of Autism the Complexity of Risk Factors in Autism Spectrum Disorder, 
Autism Spectrum Disorder - Recent Advances, Michael Fitzgerald, IntechOpen, DOI: 10.5772/59109. Available from: https://www.
intechopen.com/books/autism-spectrum-disorder-recent-advances/etiology-of-autism-the-complexity-of-risk-factors-in-autism-
spectrum-disorder Agnes Cristina Fett-Conte, Ana Luiza Bossolani-Martins and Dante Bruno Avanso Rosan (April 2nd 2015). 
Etiology of Autism the Complexity of Risk Factors in Autism Spectrum Disorder, Autism Spectrum Disorder - Recent Advances, 
Michael Fitzgerald, IntechOpen, DOI: 10.5772/59109. Available from: https://www.intechopen.com/books/autism-spectrum-
disorder-recent-advances/etiology-of-autism-the-complexity-of-risk-factors-in-autism-spectrum-disorder

24. Bai D, Yip B, Windham G, et al. Association of genetic and environmental factors with autism in a 5-country cohort. JAMA 
Psychiatry 2019;76:1035-1043.

25. Baxter AJ, Brugha TS, Erskine HE, et al. The epidemiology and global burden of autism spectrum disorders. Psychological 
Medicine 2015;45:601-613.

26. Lai M-C, Lombardo M, Baron-Cohen S. Autism. Lancet 2014;383:896-910.

27. Loomes R, Hull L, William Polmear Locke M. What is the male-to-female ratio in autism spectrum disorder? A systematic review 
and meta-analysis. JAACAP 2017;56:466-474.

28. Idring S, Lundberg M, Sturm H, et al. Changes in prevalence of autism spectrum disorders in 2001-2011: findings from the 
Stockholm youth cohort. Journal of Autism and Developmental Disorders 2015;45:1766-1773.

29. Mattila M-L, Kielinen M, Linna S-L, et al. Autism spectrum disorders according to DSM-IV-TR and comparison with DSM-5 
draft criteria: an epidemiological study. JAACAP 2011; 50: 583-592.

30. Sandin S, Hultman C, Kolevzon A, et al. Advancing maternal age is associated with increasing risk for autism: a review and 
meta-analysis. JAACAP 2012;51:477-486.

31. Idring S, Magnusson C, Lundberg M, et al. Parental age and the risk of autism spectrum disorders: findings from a Swedish 
population-based cohort. International Journal of Epidemiology 2014;43:107-115.

32. Rossignol D, Genuis S, Frye R. Environmental toxicants and autism spectrum disorders: a systematic review. Translational 
Psychiatry 2014;4:1-23.

33. Weintraub K. Autism counts. Nature 2011; 479: 22-24.

34. Hansen SN, Schendel DE, Parner ET. Explaining the increase in the prevalence of autism spectrum disorders. The proportion 
attributable to changes in reporting practices. JAMA Pediatr 2015;169 (1):56-62.

35. Thrower E, Bretherton I, Pang KC, et al. Prevalence of autism spectrum disorder and attention-deficit hyperactivity disorder 
amongst individuals with gender dysphoria: a systematic review.  J Autism Dev Disord 2020;50:695-706.

36. De Vries A, Noens I, Cohen-Kettenis P, et al. Autism spectrum disorders in gender dysphoric children and adolescents. J Autism 
Dev Disord 2010;40:930-936.

Sumia et al. Co-occurring gender dysphoria and 
autism spectrum disorder in adolescence

ORIGINAL STUDIES
PEER-REVIEWED



113

PSYCHIATRIA FENNICA 
2021;52:104-114

37. Pasterski V, Gilligan L, Curtis R. Traits of autism spectrum disorders in adults with gender dysphoria. Archives of Sexual 
Behaviour 2014; 43: 387-393.

38. Janssen A, Huang H, Duncan C. Gender variance among youth with autism spectrum disorders: A retrospective chart review. 
Transgender Health 2016;1:63-68.

39. Van Der Miesen A, Hurley H, De Vries A. Gender dysphoria and autism spectrum disorder: a narrative review. International 
Review of Psychiatry 2016;28:70-80.

40. Hines M. Neuroscience and sex/gender: looking back and forward. The Journal of Neuroscience 2020;40:37-43.

41. Baron-Cohen S. The extreme male brain theory of autism. Trends Cogn Sci 2002;6:248-254.

42. Skagerberg E, Di Ceglie D, Carmichael P. Brief report: autistic features in children and adolescents with gender dysphoria. J 
Autism Dev Disord 2015;45:2628-2632.

43. VanderLaan D, Leef J, et al. Autism spectrum disorder risk factors and autistic traits in gender dysphoric children. Journal of 
Autism and Developmental Disorders 2014 a;45:1742-1750.

44. VanderLaan D, Postema L, Wood H, et al. Do children with gender dysphoria have intense/obsessional interests? Journal of Sex 
Research 2014 b;52:213-219.

45. Erikson E. Childhood and society. Harmonswordth, UK: Penguin; 1965.

46. Havighurst R. Developmental tasks and education. Chicago: University of Chicago Press; 1948.

47. Moshman D. Adolescent rationality and development. Cognition, morality and identity. (3rd ed.) 2011 New York: Psychology 
Press.

48. Marcia J. Identity in adolescence. In: Marcia J, Adelson J, editors. Handbook of Adolescent Psychology. Wiley-Interscience; New 
York: 1980. 159-187.

49. Steensma T. From gender variance to gender dysphoria. Psychosexual development of gender atypical children and adolescents. 
Academic dissertation, Vrije Universiteit Amsterdam. Ridderprint: Amsterdam, NL; 2013

50. Kaltiala-Heino R, Bergman H, Työläjärvi M, Frisén L. Gender dysphoria in adolescence: current perspectives. Adolesc Health 
Med Ther 2018;9:31-41.

51. Kroger J, Martinussen M, Marcia J. Identity status change during adolescence and young adulthood: A meta-analysis. Journal of 
Adolescence 2010; 33: 683e698.

52. Kessler R, et al. Lifetime prevalence and age-of-onset distributions of mental disorders in the World Health Organization’s World 
Mental Health Survey Initiative. World Psychiatry 2007;6:168-176.

53. Paus T, Keshavan M, Giedd J. Why do many psychiatric disorders emerge during adolescence? Nat Rev Neurosci 2008;9:947-
957.

54. Patel V, Flisher A, Hetrick S, McGorry P. Mental health of young people: a golbal public-health challenge. Lancet 2007; 
369:1302-1313.

55. Merikangas K, He J, Burstein M, et al. Life-time prevalence of mental disorders in US adolescents: results from the National 
Comorbidity Study – Adolescent Supplement (NCS-A). JAACAP 2010; 49: 980–989.

56. Hossain M, Khan N, Sultana A, et al. Prevalence of comorbid psychiatric disorders among people with autism spectrum disorder: 
an umbrella review of systematic reviews and meta-analyses. Psych Res 2020;287:112922.

Sumia et al.Co-occurring gender dysphoria and 
autism spectrum disorder in adolescence

ORIGINAL STUDIES
PEER-REVIEWED



114

57. Warrier V, Greenberg DM, Weir E, et al. Elevated rates of autism, other neurodevelopmental and psychiatric diagnoses, and 
autistic traits in transgender and gender-diverse individuals. Nature Communications 2020;11:3959

58. Cohen-Kettenis P, Owen A, Kaijser V, et al. Demographic characteristics, social competence, and behavior problems in children 
with gender identity disorder: a cross-national, cross-clinic comparative analysis. J Abnorm Child Psychol 2003;31:41-53.

59. De Vries AL, Doreleijers T, Steensma T, Cohen-Kettenis P. Psychiatric comorbidity in gender dysphoric adolescents. J Child 
Psychol Psychiatry 2011; 52:1195-1202.

60. Marshall E, Claes L, Bouman W, et al. Non-suicidal self-injury and suicidality in trans people: A systematic review of the 
literature. International Review of Psychiatry 2016;28:58-69.

61. Thoma B, Salk R, Choukas-Bradley S, et al. Suicidality disparities between transgender and cisgender adolescents. Pediatrics 
2019;144: doi:10.1542/peds.2019-1183.  

62. Hancock G, Stokes M, Mesibov G. Socio-sexual functioning in autism spectrum disorder: a systematic review and meta-analyses 
of existing literature. Autism Research 2017;10:1823-1833.

Sumia et al. Co-occurring gender dysphoria and 
autism spectrum disorder in adolescence

PSYCHIATRIA FENNICA 
2021;52:104-114

ORIGINAL STUDIES
PEER-REVIEWED


