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Gender nonconformity refers to a condition where an individual’s gender expression or identity
does not align with societal expectations associated with their sex assigned at birth. Gender
dysphoria is characterized by distress experienced as a function of a significant mismatch
between a person’s experienced or expressed gender and the sex assigned at birth. These
conditions are influenced by biological, psychological, and sociocultural factors, with many
unknowns regarding their developmental aspects. This thesis aimed to explore these two
phenomena using a multidisciplinary approach from various perspectives. Data from two cohort
studies, the Swedish Environmental Longitudinal Mother and Child Asthma and Allergy study
and the Swedish Gender Dysphoria Study, as well as interviews with individuals experiencing
gender dysphoria, were utilized.

Biological correlates of gender nonconformity were examined through the relationship
between prenatal phthalate exposure and gender-specific play behavior, with suggestive
associations observed. Associations between gender nonconforming play behavior and
behavioral difficulties were also identified in children. Childhood gender nonconformity
was linked to gender dysphoria and decreased mental well-being in individuals with
gender dysphoria. In terms of the connection between gender diversity and autism, gender
nonconforming play behavior was associated with autistic traits in girls, and individuals with
gender dysphoria exhibited a higher prevalence of autism spectrum disorder and elevated autistic
traits compared to cisgender individuals. Finally, gender identity formation was characterized as
a dynamic, non-linear, and individualized process among those experiencing gender dysphoria,
articulated through the variety of terms used by these individuals to label their gender identity. In
conclusion, this thesis contributes important knowledge to understanding gender nonconformity
and gender dysphoria.
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Introduction

In recent years, gender diversity has become a significant and widely dis-
cussed topic in both academic and public discourse. Academically, there has
been a prominent interest regarding gender diversity in fields such as psychi-
atry, psychology, and other social science disciplines. This growing interest
has had a profound impact on medical and social perspectives on gender iden-
tity.

Academic research has played a fundamental role in shaping the narratives
on gender diversity by providing insights into its biological, psychological,
and sociocultural dimensions. Increasingly, there has been an emphasis on the
multifaceted nature of the phenomenon with more focus on the intersectional-
ity of different dimensions. Despite substantial progress in this field, particu-
larly over the past two decades, our knowledge of gender diversity remains
rather limited, necessitating multi- and interdisciplinary perspectives.

In line with the accumulating research findings and existing knowledge
gaps with regard to gender diversity, this current work adopts a multidiscipli-
nary approach and explores gender nonconformity and gender dysphoria from
multiple angles. In the following sections, I provide relevant background in-
formation including on the terminology used in the field, epidemiological
findings, developmental perspectives, and current knowledge about coexisting
mental health conditions, and outline the research aims. I then describe the
methodology and summarize individual study results, followed by a general
discussion.

Terminology

Changes in the understanding of gender and gender identities have led to shifts
in vocabulary in recent years. Still, certain basic terms, including sex, sex as-
signed at birth, gender, and gender identity are sometimes used interchangea-
bly even when this is inappropriate. Moreover, terms related to gender diver-
sity are often used in academic texts without clear definitions. This can result
in the same term having various meanings and potentially misleading readers.
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Therefore, I begin by defining the key terms I use and explaining the context
in which I use them.

Sex refers to biological characteristics, and sex assigned at birth is used to
define a person’s status of being female, male, or intersex based on their phys-
ical features, most commonly on the appearance of their external genitalia af-
ter birth (Coleman et al., 2022). Assigned female at birth (AFAB) and as-
signed male at birth (AMAB) are used in this thesis to refer to sex assigned at
birth. Gender, on the other hand, refers to the socially constructed character-
istics of women, men, girls, and boys according to the definition of the World
Health Organization (WHO, 2025), and is connected to norms, behaviors, and
roles. Gender identity is defined by the American Psychological Association
(2015) as a person’s deeply felt, internal sense of being a girl, a woman, or
female; a boy, a man, or male; or an alternative gender.

One’s sex assigned at birth and gender identity do not necessarily align
with each other. The term cisgender describes people whose sex assigned at
birth and gender identity align (American Psychological Association, 2015).
Transgender and trans are umbrella terms used to refer to people whose gender
identity, and in some cases gender expression, does not correspond with the
expectations typically associated with their sex assigned at birth (Coleman et
al., 2022). Gender diverse is a term used to describe individuals with gender
identities that are different from the social and cultural expectations attributed
to their sex assigned at birth (Coleman et al., 2022). This term can be used
more broadly to encompass all individuals with different gender identities who
do not identify as cisgender. In this thesis, I do not use the terms transgender
and gender diverse synonymously.

Vocabularies used to define gender and gender(ed) identities have prolifer-
ated drastically since the late 1990s (Thorne et al., 2019), and non-binary per-
spectives on gender have been articulated more broadly. The term non-binary
refers to a heterogenous group of people whose gender identity exists between
or beyond the categories of female and male, people who may experience be-
ing a woman and a man at different times, and those who do not identify with
any gender, among others (Matsuno & Budge, 2017). Along with the term
non-binary, various terms such as genderqueer, genderfluid, and gender ex-
pansive have also emerged to describe divergent gender identities. The defi-
nitions of these are not provided here, first because this thesis is not specifi-
cally focused on them, and second because there is no consensus regarding
their use in academic texts. Scholars use this vocabulary in various contexts
to indicate different constructs. This not only weakens the terms’ descriptive
ability but also leads to particular assumptions about the gender identities of
people who identify with these terms. In fact, empirical evidence on how
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gender diverse people perceive these terms and in which terms they describe
their gender identities are relatively scarce.

Gender nonconformity is one of the main concepts this thesis focuses on.
Gender nonconformity describes a state where a person’s gender expression
or gender identity do not conform to the gender norms linked with their sex
assigned at birth (American Psychological Association, 2015). Specifically,
gender nonconformity can cover various types of expressions, behaviors, and
roles, and nonconforming traits may or may not reflect particular gender iden-
tities. Gender nonconformity is sometimes used more broadly to comprise
people whose gender identity differs from their sex assigned at birth; however,
in this thesis, [ use gender nonconformity only to refer to gender expressions,
behaviors, and roles that do not align with gender norms and societal gender
expectations.

In contrast to the terms mentioned above, gender dysphoria and gender in-
congruence concern clinical diagnoses. Gender dysphoria is defined as “a
marked incongruence between one’s experienced/expressed gender and as-
signed gender, of at least six months’ duration” according to the Diagnostic
and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5; American
Psychiatric Association [APA], 2013). This diagnostic category also requires
the presence of clinically significant distress. DSM-5 has two sets of diagnos-
tic criteria, one for children and one for adolescents and adults. Before DSM-
5 came into use in 2013, the same condition was called gender identity disor-
der with some differences in the diagnostic criteria (APA, 2000). Gender in-
congruence, on the other hand, is a clinical diagnosis according to the 11th
revision of International Classification of Diseases (ICD-11) by the WHO
(2019). In ICD-11, the previous diagnostic category of gender identity disor-
der was replaced with gender incongruence which is defined as “a marked and
persistent incongruence between an individual’s experienced gender and the
assigned sex” (WHO, 2019). ICD-11 similarly distinguishes the criteria for
children and adolescents or adults, and the discussion of gender incongruence
is situated in a chapter about conditions related to sexual health, whereas pre-
vious diagnoses were in the chapter on mental and behavioral disorders. Un-
like DSM-5, the criterion for feeling distressed was removed in ICD-11. This
allows to cover individuals who experience incongruence between their gen-
der identity and sex assigned at birth but do not feel significant discomfort.

The use of specific terminologies may show some variations in different
contexts. Although the term gender dysphoria in this thesis refers to a clinical
diagnosis, it has historically been used to describe the discomfort caused by a
misalignment between experienced and assigned gender, even for people who
do not meet the diagnostic criteria (Byne et al., 2018). Additionally, not all
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transgender and gender diverse (TGD) people experience such discomfort
(Byne et al., 2018). In this thesis, the term gender dysphoria is used to refer to
people who experience distress due to a discrepancy between their gender
identity and sex assigned at birth; they may or may not have a clinical diag-
nosis, depending on the context. The term TGD is used to indicate a broader
group of individuals, with or without distress. The terms gender diversity and
gender variance are used interchangeably. Lastly, other terms used in the field
may occur in the following sections, where I keep the original terminology
from the referenced articles.

Epidemiology

Studies investigating population estimates of TGD people have employed dif-
ferent information sources, including healthcare-based and population-based
data, as well as various definitions regarding gender diversity, gender noncon-
formity, and gender dysphoria. Although it is challenging to draw definitive
conclusions due to discrepancies across studies, two literature reviews on this
topic have provided important findings about population estimates concerning
gender diversity. Based on data collected in 17 countries between 1968 and
2018, Goodman et al. (2019) concluded that the proportion of TGD people in
the general population ranged from 0.1% to 2%. In a systematic review focus-
ing on studies conducted between 2009 and 2019, Zhang et al. (2020) have
shown that the proportion of TGD individuals based on healthcare data ranged
between 17 and 33 per 100,000 persons. The proportion of having transgender
identity was 0.3-0.5% among adults and 1.2-2.7% among children and ado-
lescents in survey-based data (Zhang et al., 2020). The same study also re-
ported the proportion of gender diversity, assumed as a broader concept than
transgender, which was 0.5-4.5% among adults and 1.5-8.4% among children
and adolescents (Zhang et al., 2020). Despite increasing knowledge about
population estimates of gender diversity and gender dysphoria, current evi-
dence mostly refers to western Europe and north America, which limits its
generalizability.

Regarding the population estimates in Sweden, 0.06% of the Swedish pop-
ulation had a gender dysphoria diagnosis in 2018 (Socialstyrelsen, 2020).
Starting from 2021, between 800 and 1,200 individuals were newly diagnosed
with gender dysphoria each year, as reported recently by the National Board
of Health and Welfare in Sweden (Socialstyrelsen, 2025). In a population-
based study conducted among adults from Stockholm County, 2.3% of the
participants reported feeling like someone of a different sex, while 2.8%
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reported a desire to live as or be treated as a person of another sex (Ahs et al.,
2018).

An increase in the number of clinical referrals for gender dysphoria has
been documented in several countries in recent years (Goh et al., 2024; Jarvis
et al., 2025; Kaltiala et al., 2020; Nyquist et al., 2025; Wiepjes et al., 2018).
A more significant increase has been observed for individuals AFAB com-
pared to AMAB (Aitken et al., 2015; Jarvis et al., 2025; Kaltiala et al., 2023;
Nyquist et al., 2025; Zhang et al., 2021). This contradicts the earlier findings
that individuals AMAB were referred for gender dysphoria more frequently
than AFABs (Steensma et al., 2018). Trends in the rise of gender dysphoria
diagnoses have also been demonstrated in Sweden (Claesdotter-Knutsson et
al., 2024; Socialstyrelsen, 2025). Between 2004 and 2015 in Sweden, Indremo
et al. (2021) reported a significant increase in gender dysphoria diagnoses
among individuals AFAB, with a comparatively smaller but still notable rise
observed among those AMAB.

The reasons behind the recent demographic changes in gender dysphoria
diagnoses remain unknown. Various factors have been suggested, such as
greater awareness of the phenomenon, less stigma associated with seeking
treatment, and changes in diagnostic criteria, among others (Claesdotter-
Knutsson et al., 2024; Indremo et al., 2021). Regardless of the underlying rea-
sons, these changes and increased salience highlight the importance of im-
proving our understanding of gender dysphoria.

Developmental perspectives

Since the initial works focusing on differences between genders, numerous
studies have investigated the development of gender, gender identity, gender
nonconformity, and gender dysphoria from several perspectives, including bi-
ological, psychological, and sociocultural ones. In fact, all these different as-
pects play a role in gender identity formation rather than a sole developmental
origin (de Vries et al., 2014). At present, gender identity is viewed as a multi-
faceted and dynamic construct influenced by a variety of factors (McGuire &
Morrow, 2020).

Biological influences

Biological factors are considered to contribute to gender nonconformity and
gender dysphoria to varying extents. Many researchers have focused on the
potential role of genetics; some degree of heritability of gender nonconform-
ity, gender dysphoria, or gender diversity has been supported by previous
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studies (Diamond, 2013; Iervolino et al., 2005; Knafo et al., 2005; Sasaki et
al., 2016). Associations for genetic polymorphisms in sex hormone receptors
have been shown among TGD individuals (Fernandez et al., 2014; Fernandez
et al., 2018; Foreman et al., 2019; Henningsson et al., 2005). Additionally,
differences in epigenetic modifications between transgender and cisgender
people have been proposed (Ramirez et al., 2021). Still, evidence on the role
of genetic and epigenetic factors is limited and inconclusive.

Another focus area of the neurobiological mechanisms underlying gender
identity, gender nonconformity, and gender dysphoria is sex hormones. Based
on early animal studies showing a role for sex hormones in the sexual differ-
entiation of the brain (Arnold, 2009), researchers examined medical condi-
tions where the fetus was exposed to high levels of sex hormones during ges-
tation. Gender roles and expressions have been investigated among children
with congenital adrenal hyperplasia (CAH) and complete androgen insensitiv-
ity syndrome (CAIS). These are genetic conditions that cause either high lev-
els of testosterone or insensitivity to androgens, respectively (Delli Paoli et
al., 2023; Engberg et al., 2025). Increased levels of masculine behavior, de-
creased levels of feminine behavior, and higher proportions of gender diver-
sity have been reported among individuals AFAB with CAH in comparison to
those AFAB without CAH (Kung et al., 2024; Meyer-Bahlburg et al., 2006;
Nordenstrom et al., 2002; Pasterski et al., 2011; Pasterski et al., 2015; Servin
et al., 2003). Among individuals with an XY karyotype and CAIS, heightened
feminine behavior and identification have been reported (Hines et al., 2003;
Jirgensen et al., 2007). However, it is crucial to acknowledge that these stud-
ies have been conducted with participants with differences in sex development
(DSD). Studies examining the effects of testosterone within physiological lev-
els yielded less consistent results (Auyeung et al., 2009; Hines et al., 2002;
Knickmeyer et al., 2005; Lamminmaki et al., 2012; van de Beek et al., 2009).
Besides, current evidence has mostly concentrated on gender roles and expres-
sions, and findings on gender identity and gender dysphoria are rather limited.

Based on the evidence that sex hormones may play a role in gender identity
development, a potential link between prenatal exposure to endocrine disrupt-
ing chemicals (EDCs) and gender dysphoria has been claimed (Bejerot et al.,
2011; Hood, 2005). The WHO (2002) defines an EDC as “an exogenous sub-
stance or mixture that alters function(s) of the endocrine system and conse-
quently causes adverse health effects in an intact organism, or its progeny, or
(sub)populations”. EDCs can interfere with hormonal functions at different
levels; for instance, they can act on endocrine cells or hormone receptors,
change hormone metabolism or transport, or affect intracellular hormone-re-
lated regulations (La Merrill et al., 2020). EDCs represent a large group of

16



chemicals, including organochlorine compounds, halogenated aromatic hy-
drocarbons, brominated flame retardants, per- and polyfluoroalkyl substances,
alkylphenols, phthalates, and bisphenol A (BPA) and its analogues (Metcalfe
et al., 2022). EDCs are used, among others, to produce consumer goods, food
packaging materials, personal care products, and cosmetics. Humans are con-
stantly exposed to EDCs through these sources (La Merrill et al., 2020). Ex-
perimental and epidemiological evidence has clearly shown that prenatal ex-
posure to EDCs is associated with various adverse health outcomes, such as
obesity, neurodevelopmental issues, and cancer (Kahn et al., 2020; Metcalfe
et al., 2022; Modica et al., 2023).

Even though a potential link between EDCs and gender dysphoria has been
repeatedly mentioned in the literature, scientific evidence supporting this link
is lacking. Two studies investigated whether prenatal exposure to diethylstil-
bestrol or anticonvulsants was associated with diverse gender identities later
in life (Dessens et al., 1999; Troisi et al., 2020). However, the very small num-
ber of gender diverse people in these studies makes it difficult to draw mean-
ingful conclusions. Another recent study examined the concentrations of two
insecticides, thiamethoxam and fipronil, and BPA among people diagnosed
with gender dysphoria and cisgender controls (Ustay et al., 2024). They found
that AFAB diagnosed with gender dysphoria had higher levels of thiameth-
oxam in comparison to cisgender AFABs, but not BPA or fipronil. However,
this study had a cross-sectional design and did not provide information on
prenatal exposure, which has been suggested as the critical developmental
timespan for the potential connections between EDCs and gender dysphoria.

Within this field of research, associations between prenatal exposure to
EDCs and gender-specific roles and behaviors have been investigated more
extensively than potential links with gender dysphoria. In two studies, dioxins
and polychlorinated biphenyls have been shown to be related to alterations in
gender-specific play behavior scores measured by the Preschool Activities In-
ventory (PSAI) (Vreugdenhil et al., 2002; Winneke et al., 2014). Phthalates
have been a specific focus of interest because of their well-known anti-andro-
genic properties; associations between prenatal exposure to phthalates and
gender roles and behaviors have been indicated (Evans et al., 2021; Liu et al.,
2023; Percy et al., 2016; Swan et al., 2010). However, the findings are limited
and inconclusive because of the dissimilarities across the studies. Besides, hu-
mans are exposed to chemical mixtures rather than single compounds, and
mixtures can generate numerous effects due to interactions between single
compounds (Drakvik et al., 2020). To date, potential chemical mixture effects
on gender-specific behavior have not been addressed properly.
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Human brain development continues until early adulthood, and studies be-
yond the prenatal stage have aimed to shed light on the neurobiological un-
derpinnings of gender dysphoria. Neuroimaging studies have identified struc-
tural and functional brain differences in connection with gender diversity, and
different hypotheses have been proposed to explain how these differences
might play a role in gender dysphoria (Gavazzi et al., 2022; Hoekzema et al.,
2015; Manzouri & Savic, 2019; Smith et al., 2015; Xerxa et al., 2023).

Psychosocial influences

Hypotheses regarding the involvement of socialization in gender development
originated from early work by Mischel (1966) and were further developed
through Bussey and Bandura’s (1999) application of social cognitive theory
to gender development. Succinctly, this framework emphasizes that gendered
behaviors develop by observing others and being shaped by feedback received
from the external environment. However, TGD children have been shown to
prefer toys, clothes, and peers, and to express gendered behaviors in line with
their experienced gender (Fast & Olson, 2018; Giilgoz et al., 2019; Olson et
al., 2015), despite the evidence showing that parents and peers tend to be more
supportive of behaviors aligning with the gender assigned at birth (Lamb et
al., 1980; Langlois et al., 1980). Therefore, while acknowledging the impact
of social milieu on gender, the socialization perspective alone falls short of
explaining gender development among TGD children and youth (deMayo et
al., 2022).

Self-cognition in relation to gender, gender identity, and gendered behav-
iors has also been suggested to play a part in gender identity development
(Martin et al., 2002). This perspective underscores an individual’s own role in
shaping their understanding of gender and associated behaviors, as well as
how internal motivations drive gendered expressions (Martin et al., 2002). The
emphasis on self-perception of gender, rather than gender solely being influ-
enced by external factors, has been claimed to better explain diverse gender
identity development despite external discouragement, as mentioned above
(deMayo et al., 2022).

Pathways of gender identity formation

All underlying mechanisms aside, researchers have also studied the trajecto-
ries of gender identity formation among TGD individuals. Earlier works most
often employed stage models to describe various life stages TGD people ex-
perience during their gender identity formation. Devor’s (2004) framework
which outlines 14 stages until fully embracing diverse gender identity, has
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been one of the most frequently cited, along with other models (Bockting &
Coleman 2007; Lev, 2004).

These stage models have been criticized for various reasons, including
putting too much emphasis on medical transition, viewing gender diversity
through a binary lens, and suggesting linear and sequential gender identity
formation (Kuper et al., 2018; Speechley et al; 2024). In contrast, gender
identity formation has lately been conceptualized as a non-linear, flexible, and
personalized process by other researchers (Ashley, 2019; Kuper et al., 2018;
Pullen Sansfagcon et al., 2020; Riggs, 2019; Speechley et al., 2024).
Specifically, Speechley and colleagues (2024) have proposed a diverse gender
identity framework by analyzing existing literature. This framework
comprises the following themes: a sense of difference, exposure and
realization of fit, active gender negotiation, and commitment to gender diverse
identity. This model covers both binary and non-binary identities and
eliminates medical transition as a fundamental step in gender identity
formation.

In addition to the aforementioned models, the role of master narratives, the
narratives shared by many within a culture, has also been examined in gender
identity formation (Bradford & Syed, 2019; McLean et al., 2017). Bradford
and Syed (2019) have shown how transnormative narratives, the narratives
that form and demarcate transgender identifications and experiences across
different settings, as defined by Johnson (2016), play a significant role in
transgender identity formation.

The link between gender nonconformity and gender dysphoria

The relationship between gender nonconformity, particularly during child-
hood, and gender dysphoria has been subjected to research regarding the de-
velopmental perspectives on gender dysphoria. Diagnostic criteria for gender
dysphoria and gender incongruence in childhood indicate that gender noncon-
formity can be one of the manifestations of gender dysphoria or gender incon-
gruence (APA, 2013; WHO, 2019). Indeed, previous studies reported higher
gender nonconformity among TGD people in comparison to cisgender people
(Koehler et al., 2017; Roshan et al., 2019; Sumia et al., 2017). On the other
hand, gender nonconformity has also been shown to be linked to diverse sex-
ual orientations (Li et al., 2017; Marino et al., 2023; Steensma et al., 2013a),
but being gender nonconforming does not necessarily indicate sexual or gen-
der variance.

Based on the findings of four studies (Drummond et al., 2008; Steensma et
al., 2011; Steensma et al., 2013b; Wallien & Cohen-Kettenis, 2008), it has
been suggested that the majority of children referred for gender dysphoria do
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not continue to experience it later in life, and those who do not experience
gender dysphoria have often been associated with diverse sexual orientations.
However, concerns regarding the methodology and conceptualization of gen-
der dysphoria in these studies have been raised (Newhook et al., 2018). The
intricate relationship between gender nonconformity, diverse sexual orienta-
tions, and gender dysphoria is still insufficiently studied.

Mental health

The mental health status of TGD individuals has been one of the most studied
areas in the medical literature on gender diversity. TGD people constitute a
heterogeneous group, and their mental well-being can vary greatly.

Associations with psychological difficulties

In general, TGD people have been shown to be at a higher risk of psycholog-
ical difficulties and mental health issues compared to the general population
(Reisner et al., 2016). Higher prevalences of depression, anxiety, substance
use, self-harm behavior, and suicidality have been found among TGD individ-
uals in comparison to the general population (Bouman et al., 2017; Connolly
& Gilchrist, 2020; Davey et al., 2016; Erlangsen et al., 2023; Klinger et al.,
2024; Nyquist et al., 2025; Witcomb et al., 2018). Furthermore, TGD people
have been reported to experience more traumatic events than cisgender people
(Biedermann et al., 2021; Ramos & Marr, 2023; Wirtz et al., 2020). Regard-
less of being TGD, expressing gender nonconformity alone has also been
linked to a heightened risk of mental health problems (Lowry et al., 2018;
Narita et al., 2024; Xu et al., 2024).

Although the misalignment between one’s gender identity and sex assigned
at birth can precipitate distress, being TGD does not per se cause mental health
issues. Decreased life quality and mental well-being among TGD people have
been linked to discrimination, stigmatization, exclusionary behavior, and trau-
matic experiences (Basar et al., 2016; Branstrom & Pachankis, 2021; Pellicane
& Ciesla, 2022). The interconnection between stigma-related stress and ad-
verse mental health consequences among TGD individuals is conventionally
explained in terms of the minority stress model (Meyer, 2003). Concisely,
having a minority identity may be accompanied by external prejudice-related
experiences such as discrimination and violence, as well as internal factors,
including an expectation of rejection, concealment, and internalized phobia,
all of which can contribute to adverse mental health outcomes (Meyer, 2003).
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The model was not designed specifically for TGD people but it has widely
been utilized when studying TGD identities (Mezza et al., 2024).

Co-occurrence with autism

Autism spectrum disorder (ASD) is a neurodevelopmental condition which is
characterized by deficits in social communication and social interaction, and
restricted, repetitive patterns of behavior, interests, or activities (APA, 2013).
The prevalence of ASD is estimated at around 1% worldwide, and its under-
lying causes are considered multifactorial (Lord et al., 2020; Zeidan et al.,
2022). There is currently no consensus regarding the terms used to describe
autism; research has shown that people may prefer either person-first language
(e.g., person with autism) or identity-first language (e.g., autistic person)
(Bury et al., 2023; Taboas et al., 2023). In light of the variety in language
preferences, I use both person-first and identity-first languages in this thesis.

The high co-occurrence of ASD and TGD identities has been studied ex-
tensively over the past 15 years. Increased rates of ASD and autistic traits
among TGD people in comparison to the general population or cisgender con-
trol groups have been demonstrated in various studies (Becerra-Culqui et al.,
2018; David et al., 2025; de Vries et al., 2010; Huisman et al., 2024; Kung,
2020; Mahfouda et al., 2019; Skagerberg et al., 2015; van der Miesen et al.,
2018a; Warrier et al., 2020). Associations between gender nonconformity and
ASD or related traits have also been documented (Schiltz et al., 2023; Shumer
et al., 2015). According to one meta-analysis, the prevalence of ASD among
individuals with gender dysphoria and gender incongruence is estimated at
11% (Kallitsounaki & Williams, 2023). Similarly, an increased proportion of
gender variance has also been shown among people with ASD (Janssen et al.,
2016; van der Miesen et al., 2018b; Strang et al., 2014).

Differing from studies reporting a high co-occurrence of ASD and TGD
identities and/or gender dysphoria, few studies have investigated how ASD,
autistic traits, and gender dysphoria-related characteristics are interconnected.
Fischbach et al. (2024) reported no significant differences in experience of
binary or non-binary gender identity and gender dysphoria symptoms between
transgender youth with and without ASD. Likewise, among clinically referred
youth for gender affirming care in Australia, there were no significant differ-
ences in gender identity, gender expression, and gender dysphoria between
those with clinically significant autistic traits and those without (Tollit et al.,
2024). Similar patterns of gender dysphoria and childhood gender-specific be-
havior among transgender people with and without ASD were also reported
(Kallitsounaki & Williams, 2022). Overall, these studies suggest no
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association of ASD with gender dysphoria symptoms and gender nonconform-
ity among TGD people.

Various potential underlying mechanisms for the co-occurrence of ASD
and gender dysphoria, including biological, psychological, and social factors,
have been proposed (van der Miesen et al., 2016). Concerning biological fac-
tors, a shared genetic predisposition for both conditions, prenatal exposure to
androgens, and common predisposing factors such as low birth weight have
been mentioned in the literature (Wattel et al., 2024). Moreover, the extreme
male brain (EMB) theory has been proposed to explain the relationship be-
tween ASD and gender dysphoria. Briefly, the EMB theory suggests that ASD
is linked to a pronounced male cognitive profile, characterized by strong sys-
temizing and weak empathizing (Baron-Cohen, 2002). High prenatal testos-
terone levels may lead to ASD and influence gender identity development
(Baron-Cohen, 2009; Jones et al., 2012). The EMB theory remains controver-
sial, as conflicting findings and criticism have been put forward (Kung et al.,
2016; Ridley, 2019; Whitehouse et al., 2012). Regarding psychological expla-
nations, cognitive rigidity, impairments in mentalizing capacity, and potential
gender-related obsessions among autistic people have been proposed as con-
tributing factors to gender dysphoria (Wattel et al., 2024). Alongside these
factors, difficulties in adhering to social norms, social communication deficits
among people with ASD, and other social factors have also been suggested as
drivers of the link between ASD and gender dysphoria (Wattel et al., 2024).
Thus far, the underlying mechanisms remain elusive.

Even though evidence indicating a relationship between ASD and gender
dysphoria has accumulated, discrepancies in findings across studies are note-
worthy. This is potentially, at least in part, due to the different tools used to
measure ASD, gender dysphoria, and related traits across studies. It has been
suggested that previous studies might have misclassified psychological symp-
toms linked to minority stress among TGD people as autistic traits, which
could exaggerate the true association between ASD and gender dysphoria
(Fortunato et al., 2022; Turban & van Schalkwyk, 2018). Further research us-
ing various tools and investigating different dimensions of ASD and gender
dysphoria is warranted.
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Research aims

This thesis explores gender nonconformity and gender dysphoria from differ-
ent angles and aims to broaden the understanding of these phenomena within
a multidisciplinary framework. It draws on individual studies conducted
within or at the intersections of the fields of psychiatry, epidemiology, gender
studies, and biology. The specific research aims are:

e To assess the associations between prenatal exposure to phthalates
and gender-specific play behavior (Paper I)

e To investigate the associations between gender-specific play be-
havior and behavioral difficulties and autistic traits (Paper II)

e To examine the relationship between gender nonconformity, gen-
der dysphoria, and diverse sexual orientations, as well as the link
between gender nonconformity and mental health among people
with gender dysphoria (Paper I1I)

e To investigate the co-occurrence of ASD and gender dysphoria, as
well as the associations between ASD/autistic traits and gender in-
congruence in individuals with gender dysphoria (Paper IV)

e To explore how people experiencing gender dysphoria reflect on
their gender identity formation process and the terms they use to
articulate their gender identities (Paper V)
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Methodology

Cohorts

The individual studies included in this thesis employed three data sources
which are explained in detail below.

The Swedish Environmental Longitudinal Mother and Child
Asthma and Allergy (SELMA) study

The SELMA study is an ongoing population-based pregnancy cohort study
that was established in Varmland, Sweden (Bornehag et al., 2012). The overall
aim of the study was to investigate prenatal exposure to EDCs in relation to
health outcomes, including asthma and allergy, growth and metabolism, sex-
ual development, and neurodevelopment. Between November 2007 and
March 2010, 6,658 pregnant women in the median 10th week of their preg-
nancy, who spoke Swedish and lived in Varmland, were invited to participate
during their antenatal care visits. Of these, 2,582 (39%) consented to partici-
pate in the study. The follow-up of the children of these pregnant mothers is
still ongoing. Data collection has included biological sampling of urine and
blood from the pregnant women and children, environmental sampling of in-
door dust and air, parent- and self-reported questionnaires, and physical ex-
aminations of children during their routine health check-ups. The SELMA
study was approved by the Ethical Review Board in Sweden (Dnr: 2007/062,
Dnr: 2015/177, and Dnr: 2024-04849-01). More detailed information about
the SELMA study can be found elsewhere (Bornehag et al., 2012).

The Swedish Gender Dysphoria Study (SKDS)

The SKDS is an ongoing multicenter cohort study in Sweden. The overarching
aim of the study is to investigate mental health and psychosocial outcomes
associated with gender dysphoria, the effects of gender-affirming treatments,
and the biological correlates of gender dysphoria. Individuals who were in
contact with gender-affirming healthcare, aged 15 years or older, and could
speak Swedish, were invited to participate in the SKDS. Recruitment of the
participants was conducted at gender clinics in Alingsds/Gothenburg,
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Linkoping, Lund/Malmd, Stockholm, Umed, and Uppsala. Participants at dif-
ferent stages of their clinical evaluation for gender dysphoria were included
in the SKDS. Not all participants had a gender dysphoria diagnosis when they
joined the study. However, in this thesis and the respective papers, all partici-
pants in contact with gender-affirming healthcare are collectively referred to
as “participants with gender dysphoria”. Each participant with gender dyspho-
ria has been followed up for three years. Data collection has included self-
administered surveys and questionnaires on gender dysphoria and mental
health outcomes, neurocognitive assessment, and biological sampling of sa-
liva and deciduous teeth. In addition to participants with gender dysphoria,
randomly selected age- and county-matched controls were provided by Statis-
tics Sweden, the governmental agency responsible for Sweden’s official sta-
tistics. The cisgender control group, composed of individuals without a regis-
tered gender dysphoria diagnosis, completed only the baseline assessment of
the SKDS. Data linkage to the Swedish National Patient Register which con-
tains primary and secondary ICD diagnoses from healthcare visits was possi-
ble for the participants who consented. The SKDS was approved by the Ethi-
cal Review Board in Sweden (Dnr: 2016/013), and more detailed information
can be found elsewhere (Ozel et al., 2023).

Interview participants

For the qualitative study that utilized semi-structured interviews, 16 individu-
als were recruited between August 2023 and March 2024. The inclusion cri-
teria were set as experiencing gender dysphoria and being at least 15 years of
age. The medical diagnosis of gender dysphoria was not a specific inclusion
criterion. As the focus of the study was a sensitive topic and participants could
be hard to access, they were recruited via snowball sampling (Parker et al.,
2019). Information about the study was circulated via university email chan-
nels, and participants were either recruited from these email channels or
through other participants. All participants provided both oral and written con-
sent to participate in the study. I conducted semi-structured one-on-one inter-
views with the participants in English; 12 of these were in person, while the
other four were via Zoom. The interviews lasted between 48 minutes and 90
minutes (64 minutes on average). The interviews followed an interview guide,
which focused on specific thematic concepts, including gender(ed) experi-
ences during childhood and adolescence, gender identity, gender expression,
gender dysphoria, the connection between mental well-being and gender dys-
phoria, and thoughts on research related to gender diversity. This qualitative
study was approved by the Ethical Review Board in Sweden (Dnr: 2023-
01260-01).
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Measures and analytical processes
Paper I

The participants included 715 children at 7.5 years of age from the SELMA
study with complete data on prenatal exposure, outcome variables, and covari-
ates.

To measure prenatal phthalate exposure, first morning void urine samples
were obtained from pregnant women at enrollment in the median 10th week
of their pregnancy. The analyzed phthalate molecules were: di-2-ethylhexyl
phthalate (DEHP), di-isononyl phthalate (DiNP), mono-butyl phthalate
(MBP), mono-benzyl phthalate (MBzP), mono-ethyl phathalate (MEP),
mono-carboxy-isononyl  phthalate (MCiNP), mono-hydroxy-isodecyl
phthalate (MHiDP), and a phthalate substitute metabolite, 2,4-methyl-7-o0x-
yooctyl-oxycarbonyl-cyclohexane carboxylic acid (MOiNCH). DEHP, a par-
ent phthalate compound, consisted of the molar sum of metabolites of mono-
2-ethylhexyl phthalate (MEHP), mono-2-ethyl-5-hydroxyhexyl phthalate
(MEHHP), mono-2-ethyl-5-oxohexyl phthalate (MEOHP), mono-2-ethyl-5-
carboxypentyl phthalate (MECPP), and mono-2-carboxymethylhexyl
phthalate (MCMHP). DiNP, another parent phthalate compound, consisted of
the molar sum of metabolites of mono-hydroxy-isononyl phthalate (MHiNP),
mono-oxo-isononyl phthalate (MOINP), and mono-carboxy-isooctyl
phthalate (MCiOP). In this thesis, I refer to all chemicals we investigated as
phthalates to encompass phthalates, their substitutes, and their metabolites.

Gender-specific play behavior was defined as the outcome variable and
measured with a slightly modified 23-item version of the PSAI. The PSAI is
a validated parent-rated questionnaire focusing on three areas of play behav-
ior, including types of toys, activities, and child characteristics (Golombok &
Rust, 1993a). The questionnaire has 24 items; half of all items are considered
“feminine” while the other half is considered “masculine”. Each item is rated
on a 5-point Likert scale from “1 - never” to “5 - very often”. Feminine and
masculine scores are determined by summing the respective item scores, with
higher values reflecting more gender-specific behavior. Besides, a composite
score is calculated using a formula established in a prior standardization study
(Golombok & Rust, 1993b). Higher composite scores indicate a greater ten-
dency toward masculine play behavior or a reduced inclination toward femi-
nine play behavior. In our study, we evaluated each questionnaire item to as-
sess its ability to distinguish between girls and boys in our study population.
The mean scores for the feminine item “avoiding taking risks” and the mas-
culine item “climbing” did not differ significantly between girls and boys. The
subscores were calculated using the remaining 21 items, excluding those two.
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The associations between prenatal phthalate exposure and play behavior
were examined for the single compounds and their mixture. For single com-
pound analyses, associations between logl0-transformed concentrations of
each phthalate metabolite and gender-specific play behavior were examined
using linear regression analysis. To analyze the associations of prenatal expo-
sure to the phthalate mixture with gender-specific play behavior, weighted
quantile sum regression (WQS) was used. WQS is a statistical method used to
assess the joint effect of multiple environmental exposures on an outcome
(Carrico et al., 2015). WQS uses weighted quantiles to capture the combined
effects of exposures and creates a single index, which is then used to model
the relationship with the outcome. A key advantage of WQS is that it ranks
exposures based on their contribution to the cumulative effect on the outcome
(i.e., weights). However, a major limitation of this method is the requirement
to specify the direction of associations beforehand. Since the direction of the
association between the phthalate mixture and play behavior could not be de-
termined from existing literature, we conducted analyses assuming both pos-
sible directions. In order to check the stability and generalizability of the re-
sults, repeated holdout validation (RHV) was applied. RHV is a model vali-
dation technique where the dataset is randomly split into training and testing
sets multiple times (Tanner et al., 2019). For each split, the chemical weights
are estimated on the training sets and tested on the testing sets. This process
results in a distribution of validated results.

All associations between phthalates and gender-specific play behavior were
examined using two models. The crude models were adjusted solely for cre-
atinine concentration, while the adjusted models were also adjusted for child
age, maternal age at birth, maternal education level, and parental attitudes to-
ward play behavior. All analyses were stratified by sex.

Paper I1

The participants included 718 children, aged 7.5 years, from the SELMA
study who had complete data on the variables used in the analyses.
Gender-specific play behavior was used as the independent variable and
measured in a similar manner as in Paper I, using the PSAI. Behavioral
difficulties and autistic traits were defined as the dependent variables and
measured with the Strengths and Difficulties Questionnaire (SDQ) and the
first version of the Social Responsiveness Scale (SRS), respectively. The SDQ
is a validated parent-rated measure consisting of 25 items that assess
emotional symptoms, conduct problems, hyperactivity and inattention, peer
relationship problems, and prosocial behavior (Goodman, 1997). Responses
are rated from 0 to 2; the total score is derived by adding up the four difficulty
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subscores, ranging from 0 and 40. Higher SDQ score totals indicate greater
behavioral difficulties, except for the prosocial behavior subscore. In our
study, a cut-off score at the 90th percentile or higher was applied to assess
clinically relevant behavioral difficulties. The SRS is also a validated parent-
rated scale that includes 65 items on social awareness, social cognition, social
communication, social motivation, and restrictive interests and repetitive
behaviors (Constantino et al., 2003). Responses are rated from 0 to 3; the total
score is calculated by adding up all items, with a range from 0 to 195. Higher
scores indicate more autistic traits. Sex-standardized T-scores were used in
our study, with cut-offs applied to identify clinically relevant autistic traits.
The associations between PSAI scores and SDQ and SRS scores were first
examined using linear regression analysis. Using the cut-off scores for SDQ
and SRS, the associations between gender-specific play behavior and clini-
cally relevant behavioral difficulties and autistic traits were analyzed with lo-
gistic regression analysis. Similar to Paper I, two different models were con-
ducted for all analyses: crude models without covariates and adjusted models
controlling for child age, maternal age at birth, maternal education level, and
parental attitudes toward play behavior. All analyses were stratified by sex.

Paper 111

The participants included 330 individuals with gender dysphoria (mean age of
27 years) and 301 individuals without gender dysphoria (mean age of 28
years) from the SKDS, all of whom had complete information on gender non-
conformity.

Childhood gender nonconformity was treated as the independent variable
and assessed with the Recalled Childhood Gender Identity/Gender Role Ques-
tionnaire (RCGI). The RCGI is a validated self-report questionnaire with 23
items on gender conforming and nonconforming expressions and relations
with parents (Zucker et al., 2006). Each item is measured on a five-point Likert
scale. In our study, only 18 items which were related to the gender identity
and behavior factor of the questionnaire were used. We applied reverse coding
to each item to facilitate interpretation, ensuring that higher reversed RCGI
scores reflect greater gender nonconformity in Paper I1I. Additionally, some
RCGI items included a “non-applicable” response option; these responses
were omitted when calculating the average total RCGI score.

In the first set of analyses, gender dysphoria and diverse sexual orientations
were defined as the outcome variables. Cisgender participants who did not
report being primarily or exclusively attracted to the opposite gender were
classified as cisgender nonheterosexual. In the second set of analyses, con-
ducted only among participants with gender dysphoria, gender dysphoria- and
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mental health-related parameters—including age at onset for gender incon-
gruence, severity of gender dysphoria, experiences of discrimination, trau-
matic experiences, suicidal thoughts and attempts, and self-harm behaviors—
were treated as the outcome variables. Information on these variables was col-
lected through self-reported online surveys.

Regarding statistical analyses, the associations between RCGI scores and
gender dysphoria were assessed using logistic regression in the full study sam-
ple, with interactions with sex assigned at birth also tested. Subsequently, mul-
tinomial logistic regression was conducted to examine associations across
three categories: gender dysphoria, diverse sexual orientations, and being cis-
gender. Next, the relationships between childhood gender nonconformity and
gender dysphoria- and mental health-related factors were analyzed using lin-
ear and logistic regression. These analyses were performed using three mod-
els: one without covariate adjustment, one adjusted for potential confounders
(sex assigned at birth, age, and education), and the final one including an in-
teraction term for sex assigned at birth.

Paper IV

This study utilized data from the SKDS. The study sample consisted of 372
individuals with gender dysphoria (mean age of 27 years) and 332 individuals
without gender dysphoria (mean age of 28 years), all of whom participated in
the baseline evaluation of the SKDS.

Having ASD was defined as having at least one ICD-10 diagnosis of F84.0,
F84.1,F84.5,F84.8, or F84.9 in the national patient register between 2010 and
2023. Autistic traits were measured with the Ritvo Autism and Asperger Di-
agnostic Scale-14 (RAADS-14) and the Autism Spectrum Quotient (AQ). The
RAADS-14 is a validated self-report scale consisting of 14 items assessing
mentalizing deficits, social anxiety, and sensory reactivity (Eriksson et al.,
2013). Responses are rated from 0 to 3, and the total score ranges from 0 to
42. Higher RAADS-14 scores reflect a greater level of autistic traits. The AQ
is a validated self-report scale consisting of 50 items assessing social skills,
attention switching, attention to detail, communication, and imagination.
(Baron-Cohen et al., 2001). Responses are scored as either 0 or 1; the total
score ranges from 0 to 50. Higher AQ scores indicate more pronounced autis-
tic traits.

Gender incongruence was used as a self-reported experience and measured
with the Transgender Congruence Scale (TCS) (Kozee et al., 2012). The TCS
has 12 items and two subscales: appearance congruence and gender identity
acceptance. Each item is rated on a scale from 1 to 5, with a total score ranging
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between 12 and 60. In our study, we reverse-coded each item so that higher
scores correspond to more pronounced gender incongruence.

In this study, multiple imputation was employed to handle missing values
for the included variables. The prevalence of ASD diagnoses and the mean
scores of RAADS-14 and AQ were examined in the gender dysphoria and
control groups. Using linear regression analysis, the associations between
ASD diagnoses, autistic traits, and gender incongruence among participants
with gender dysphoria were investigated. The same three different models as
in Paper I1I were used for these analyses.

Paper V

This study included 16 participants aged 15 to 35 who were experiencing gen-
der dysphoria. Ten participants were AFAB, and six were AMAB. Different
terms used to articulate gender identities were examined across the interviews.

Reflexive thematic analysis was conducted following Braun and Clarke’s
(2022) approach. Themes and subthemes related to experiences of exploring
gender identity across the lifespan were identified. Specifically, after verbatim
transcription of the interviews, the content was read and reviewed multiple
times. Initial coding was then performed, followed by discussions and reflec-
tions on the codes before finalization. The coding process incorporated both
inductive and deductive approaches: it was inductive as codes were derived
from the data, and deductive since subject matter knowledge guided the study
from conceptualization to theme identification.

30



Results

Paper I

This study aimed to investigate the associations between prenatal phthalate
exposure and gender-specific play behavior. The single compound analyses
showed that higher concentrations of DiNP were associated with lower scores
of both masculine (B = -1.44; 95% confidence interval [CI] =-2.72, -0.16) and
composite (f =-1.43; 95% CI = -2.72, -0.13) play behavior among boys. The
same analyses for girls revealed a negative association of MOiINCH concen-
trations with both feminine (f =-1.59; 95% CI =-2.62, -0.57) and masculine
(B=-1.22; 95% Cl=-2.14, -0.29) play behavior scores.

In boys, an association was observed between exposure to the mixture of
phthalates and lower scores in masculine (f = -0.48; 95% CI = -0.80, -0.16)
and composite ( =-0.37; 95% CI = -0.67, -0.08) play behavior. This associ-
ation was found in models that included the full study sample and assumed
negative relationships. No significant association was observed with RHV,
even though the association for the masculine score was close to the signifi-
cance level. In girls, greater prenatal exposure to the phthalate mixture was
linked to higher masculine play behavior scores (f = 0.30; 95% CI = 0.01,
0.58) in models that included the full study sample and assumed positive as-
sociations. In models incorporating the full study sample and assuming nega-
tive associations, greater prenatal exposure to the phthalate mixture was asso-
ciated with lower feminine play behavior scores among girls (B = -0.33; 95%
CI =-0.62, -0.03). Similarly to boys, no significant association was observed
using RHV in girls.

Paper 11

In this study, we aimed to investigate the associations between gender-specific
play behavior and behavioral difficulties as well as autistic traits. The findings
on autistic traits indicated that, among girls, higher composite play behavior
scores were significantly associated with the SRS total score (f = 0.13; 95%
CI = 0.00, 0.26). Significant associations were also shown for the social
awareness and social cognition subscales. Additionally, higher feminine play
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behavior scores were associated with lower odds of exhibiting clinically rele-
vant autistic traits (odds ratio [OR] = 0.90; 95% CI = 0.82, 0.98) when the
lower cut-off score was applied. No significant associations with SRS scores
were found in boys.

The findings on behavioral difficulties demonstrated that higher composite
play behavior scores in girls were associated with increased SDQ total scores
(B =0.11; 95% CI = 0.04, 0.18). Different significant associations were also
observed between gender-specific play behavior scores and conduct problems,
hyperactivity and inattention, and prosocial behavior among girls. Moreover,
higher feminine play behavior scores (OR = 0.93; 95% CI = 0.87, 0.99) and
composite play behavior scores (OR =1.07; 95% CI =1.02, 1.13) were linked
to the odds of exhibiting clinically relevant behavioral difficulties among girls.
Among boys, both masculine (f = 0.10; 95% CI =0.02, 0.19) and composite
scores (B =0.10; 95% CI = 0.01, 0.18) showed positive associations with the
total SDQ score. Conduct problems, hyperactivity and inattention, and peer
relationship problems were also associated with different play behavior sub-
scores.

Paper 111

This study aimed to investigate the links between gender nonconformity, gen-
der dysphoria, and diverse sexual orientations. A significant association was
observed between childhood gender nonconformity and gender dysphoria
later in life (OR = 14.5; 95% CI = 9.7, 21.5). In the multinomial regression
model, using cisgender nonheterosexual individuals as the reference group,
greater gender nonconformity was associated with higher odds of gender dys-
phoria (OR = 6.3; 95% CI = 3.7, 10.5) and lower odds of being cisgender
heterosexual (OR = 0.3; 95% CI = 0.2, 0.5).

In individuals with gender dysphoria, the associations between gender non-
conformity and mental health were also examined. Among participants with
gender dysphoria, our analyses revealed significant associations between gen-
der nonconformity and earlier onset of gender incongruence (= -4.8; 95% CI
=-5.8, -3.7) as well as greater severity of gender dysphoria (§ = 6.8; 95% CI
= 3.2, 10.4). Gender nonconformity was also linked to greater experiences of
discrimination (B = -20.0; 95% CI = 12.4, 27.7), with this association being
more pronounced among individuals AMAB than those AFAB. Additionally,
positive associations between higher levels of gender nonconformity and ex-
posure to sexual assault (OR = 1.5; 95% CI = 1.0, 2.2) and suicide attempts
(OR =1.6;95% CI=1.1, 2.5) were shown.
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Paper IV

We aimed to investigate the co-occurrence of gender dysphoria and ASD in
this study. Among individuals AFAB, the prevalence of ASD was 24.4% in
those with gender dysphoria, compared to 3.6% in those without. For individ-
uals AMAB, 21.5% of those with gender dysphoria had an ASD diagnosis,
whereas the prevalence was 2.0% among those without. Overall, the risk of
having an ASD diagnosis was 7.8 times higher in individuals with gender dys-
phoria than in those without (95% CI = 3.9, 15.3).

Participants with gender dysphoria reported significantly higher total
scores on the RAADS-14, among both individuals AFAB (mean difference
[MD] = 10.1; 95% CI = 8.2, 12.1) and those AMAB (MD = 5.1; 95% CI =
2.8, 7.5). Both participants AFAB and AMAB with gender dysphoria scored
higher on all RAADS-14 subscales in comparison to their cisgender counter-
parts. When comparing individuals with and without gender dysphoria, only
participants AFAB—but not participants AMAB—had significantly higher
AQ total scores (MD = 7.5; 95% CI = 5.9, 9.2). Findings regarding the AQ
subscales were mixed in terms of differences between groups.

Regarding associations with self-reported experiences of gender incongru-
ence, a significant association was observed only for the total AQ score among
participants with gender dysphoria (§ = 0.09; 95% CI = 0.00, 0.18).

Paper V

This study aimed to explore the terms used to describe gender identities and
experiences throughout the formation of gender identity among people expe-
riencing gender dysphoria. Our results showed that participants often used
multiple terms simultaneously for their gender identifications, and these terms
evolved throughout their exploration of their gender identity. Their choice of
terms was influenced by multiple factors, including for example parental atti-
tudes during childhood and their country of origin. Furthermore, participants
used similar terms in different ways, which was particularly evident in the use
of the term trans.

The first main theme in the data was identified as “gender awareness during
childhood” with two subthemes “early awareness of gender identity” and
“lack of gender identity awareness”. The second main theme was “gender dis-
covery during adolescence and early adulthood”, with two subthemes: “initial
lack of knowledge about gender diversity” and “internal conflicts about gen-
der identity”. The last theme was “landing on a gender identity”, consisting of
“non-binary identification” and “genderless self-perception”. Overall, our par-
ticipants had varying degrees of awareness of their gender identity during their
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early years. Some were unfamiliar with the concept of gender diversity, while
others struggled with internal conflicts during their adolescent and early adult
years. Ultimately, most participants identified as non-binary and/or viewed
themselves as genderless rather than adopting binarist terms.

34



Discussion

The overarching aim of this thesis is to enhance our understanding of gender
nonconformity and gender dysphoria with the help of different perspectives.
The individual studies included in this thesis examine gender nonconformity
and/or gender dysphoria from different viewpoints, depending on their respec-
tive disciplines, and employ varied methodological approaches. The findings
of each study are discussed in detail in the individual papers. In this section, I
aim to provide a broader discussion of the specific aspects of the two phenom-
ena in focus by integrating insights from the different studies.

Endocrine disrupting chemicals in the context of gender
nonconformity and gender dysphoria

In Paper I, we found negative associations between prenatal DiNP exposure
and masculine and composite play behavior scores in boys, and negative as-
sociations between prenatal MOINCH exposure and feminine and masculine
play behavior scores in girls. Our analyses regarding the phthalate mixture
suggested links between prenatal phthalate exposure and gender-specific play
behavior in both girls and boys. Overall, our findings support an association
between prenatal phthalate exposure and gender-specific play behavior, con-
sistent with previous studies (Evans et al., 2021; Liu et al., 2023; Percy et al.,
2016; Swan et al., 2010). Differences in contributions of phthalate metabolites
across studies may be partly explained by variations in phthalate concentra-
tions and methodological differences.

The mechanisms underlying the associations described in Paper I remain
speculative. However, the observed associations may, in part, be attributed to
phthalates’ potential to interfere with sex hormone signaling. In particular,
phthalates have been shown to act as anti-androgens, i.e. inhibiting various
aspects of testosterone action (Czernych et al., 2017; Zhu et al., 2022).
Testosterone is thought to induce long-lasting and stable effects on the
developing brain, known as organizational effects, while also modulating
neural circuits later in life through activating effects (Hines, 2020). Increased
prenatal exposure to testosterone has been associated with greater masculinity
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in girls (Meyer-Bahlburg et al., 2006; Nordenstrom et al., 2002; Pasterski et
al., 2011; Pasterski et al., 2015; Servin et al., 2003), while boys who were not
sensitive to androgens tended to display more feminine traits (Hines et al.,
2003; Jiirgensen et al., 2007). Thus, the well-described anti-androgenic effects
of phthalates can potentially explain the associations observed in boys. In
girls, however, the associations were more mixed, as exemplified by
MOINCH being associated with both decreased feminine and masculine play
behavior. This could be due to phthalates’ capacity, in addition to their anti-
androgenic properties, to interact with various sex hormone receptors, leading
to diverse hormonal disruptions (Aimuzi et al., 2022; Hlisnikova et al., 2020).
For instance, MOiINCH has been shown to have androgenic, estrogenic, and
anti-estrogenic effects (Engel et al., 2018), which might have led to the
differing associations with gender-specific play behavior in girls in Paper 1.

In addition to the role of prenatal androgen exposure in brain development
and sexual differentiation, Daphna Joel’s (2021) mosaic brain hypothesis also
offers an important perspective for interpreting our findings. According to this
hypothesis, while sex differences in the brain exist at the group level, there is
no such thing as a sex-typical brain at the individual level. This should be
considered when interpreting the differing associations in our study, particu-
larly when considered in the context of brain feminization or masculinization.

Our results should not be interpreted through the lens of biological deter-
minism. Although Paper I focused on examining potential biological under-
pinnings of gender nonconforming play, sociocultural aspects of play behav-
ior were acknowledged throughout the research process. Associations of cer-
tain toys and play styles with specific genders are shaped within certain soci-
ocultural contexts, vary across cultures, and are likely changing over time.
Gender-specific play behavior was not conceptualized as being solely or in-
herently biological in our study. However, our study, based on a Swedish pop-
ulation from the 2010s, found significant differences in gender-specific play
behavior between girls and boys. Thus, we explored one potential contributor
to variations in these distinct play behavior patterns.

As outlined in detail in the introduction, a potential relationship between
EDCs and gender dysphoria has been proposed in the literature, but concrete
evidence is lacking. In Paper I, associations between EDC exposure and gen-
der-specific play behavior, not for gender dysphoria, were shown. On the other
hand, in Paper III, we showed positive associations between childhood gen-
der nonconformity and gender dysphoria. This could imply a link between
prenatal EDC exposure and gender dysphoria. However, childhood gender
nonconformity was also shown to be linked to diverse sexual orientations, alt-
hough the associations were more pronounced for gender dysphoria. While
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Paper I and III, when considered together, may suggest indirect associations
with gender dysphoria, the findings of Paper I should not be extrapolated in
relation to gender identity or gender dysphoria. Paper I focused on only one
dimension of gender nonconformity—gender-specific play behavior—
whereas Paper III examined different representations of gender nonconform-
ity using a different scale in a different study population. Without directly ad-
dressing EDC exposure and gender dysphoria in the same study, suggesting a
link between EDCs and gender dysphoria would be too speculative. Addition-
ally, as we exemplified in Paper V, individuals experiencing gender dyspho-
ria have diverse experiences regarding how they perceive their gender identity
and express gender nonconformity during childhood. Inferring gender dys-
phoria solely based on childhood gender nonconformity would oversimplify
the range of experiences among TGD individuals and could be misleading.

Studying the associations between prenatal EDC exposure and gender-spe-
cific play behavior offers two key benefits. First, it can enhance our under-
standing of the impact of EDCs on human behavior. More importantly, and in
line with the aim of this thesis, it may provide valuable insights into the de-
velopment of gendered behavior, gender identity, gender nonconformity, and,
consequently, gender diversity. Ultimately, this biological evidence could in-
form practices such as gender-affirming hormone treatments. The results of
this thesis provide a scientific foundation for future biomedical research in the
field. For instance, studying prenatal androgen exposure could help clarify the
neurobiological correlates of gender identity. However, like many other sci-
entific findings, biological research on gender nonconformity and gender dys-
phoria is open to misinterpretation. Biomedical research in this field should
focus on improving people’s lives without contributing to further stigmatiza-
tion (Kennis et al., 2024). To ensure this, engaging with advisory boards con-
sisting of TGD individuals and conducting multidisciplinary research on clin-
ically relevant issues, such as gender-affirming treatments, have been sug-
gested (Kennis et al., 2024).

Implications of gender nonconformity for mental well-
being

Studying gender nonconformity is important because it is linked to discrimi-
nation and stigmatization which can negatively impact mental well-being
(Bréanstrom et al., 2023; Lian et al., 2022; Narita et al., 2024; Oginni et al.,
2019; Zhao et al., 2021). Paper II scrutinized gender-specific play behavior
in children, while Paper III examined broader representation of childhood
gender nonconformity.
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In Paper 11, increased masculinity in play was associated with behavioral
difficulties, particularly hyperactivity and conduct problems, in both girls and
boys. The associations observed in girls may be driven by the impact of gender
nonconformity on behavioral outcomes, as suggested in previous literature
(van Beijsterveldt et al., 2006; van der Miesen et al., 2018c). However, in boys
the associations cannot be interpreted from the point of gender nonconformity.
It is possible that masculine play behavior was misclassified as behavioral dif-
ficulties. Furthermore, increased feminine play behavior in boys was associ-
ated with peer relationship problems in Paper I1. The potential role of preju-
dice and stigmatization toward boys engaging in more feminine play may have
contributed to this relationship. This finding from Paper II aligns with some
of the results in Paper III. Specifically, greater childhood gender noncon-
formity was associated with increased experiences of discrimination among
people with gender dysphoria in Paper III, with a stronger association for
participants AMAB. These findings from Paper II and III are consistent with
the existing literature suggesting lower tolerance for gender nonconformity in
AMAB in comparison to AFAB (Conry-Murray et al., 2015; Spivey et al.,
2018; van Beusekom et al., 2020). Taken together, our results may indicate a
heightened risk of discrimination, and consequently poorer mental well-being,
for gender nonconforming people AMAB compared to AFAB in certain con-
texts.

Although the connection between gender nonconformity and mental health
is well-established in the literature, the impact of gender nonconformity on
mental health specifically among individuals with gender dysphoria has been
less frequently studied. Previous qualitative studies conducted with TGD in-
dividuals have shown how gender(ed) expressions can influence daily life and
sometimes lead to distress due to the reactions of others (Connell, 2010; Levitt
& Ippolito, 2013). Additionally, a link between gender nonconformity, dis-
crimination, and self-harming behavior among TGD people has been shown
(Miller & Grollman, 2015). Paper 111 yielded similar results, suggesting more
severe gender dysphoria as well as increased exposure to sexual assault and
higher odds of suicide attempts for people with gender dysphoria who exhib-
ited greater gender nonconformity. As Miller and Grollman (2015) discussed,
these associations may be interpreted in relation to stigma visibility, where
individuals with visible minority status are more prone to stigmatization. Be-
ing gender nonconforming might intensify the likelihood of facing discrimi-
nation and result in adverse life events for people with gender dysphoria.

Notably, the cross-sectional study design in both Paper II and III prevents
us from drawing causal conclusions. The small effect sizes, particularly in Pa-
per I, should also be taken into consideration when interpreting our results.
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Links between gender nonconformity, gender
dysphoria, and autism

This thesis also explored the widely debated co-occurrence of TGD identities
and ASD in two different contexts. First, Paper II examined gender-noncon-
forming play behavior and autistic traits in children from a non-clinical popu-
lation. Second, Paper IV focused on ASD diagnoses and autistic traits in in-
dividuals seeking gender-affirming healthcare. Utilizing both clinical and
non-clinical study populations offers distinct advantages, and focusing on dif-
ferent age groups with various scales may contribute to a better understanding
of this co-occurrence.

Paper II suggested increased autistic traits in girls who exhibited more
gender nonconforming play, as indicated by higher composite PSAI scores.
Paper IV confirmed the high co-occurrence of gender dysphoria and ASD by
using different autism measures and clearly demonstrated increased preva-
lence of ASD diagnoses and higher autistic trait scores among people with
gender dysphoria compared to their cisgender counterparts. Moreover, partic-
ipants AFAB with gender dysphoria exhibited more pronounced autistic traits
than AMAB. Taken together, Paper II and IV suggest stronger associations
of gender nonconformity and gender dysphoria with autism in individuals
AFAB. The lack of significant results in Paper II compared to Paper IV was
expected, as Paper II relied on proxy variables, such as play behavior and
SRS scores in a population-based sample, whereas Paper IV used specific
diagnoses of gender dysphoria and ASD. Additionally, despite the associa-
tions observed in Paper I11, using gender-specific play behavior to infer con-
clusions about gender dysphoria would be inappropriate, as previously dis-
cussed. Nonetheless, our results collectively indicate more pronounced asso-
ciations with autism for individuals AFAB.

Several hypotheses have been proposed to explain the co-occurrence of
gender dysphoria and autism (van der Miesen et al., 2016). As outlined in the
introduction, the EMB theory links ASD to a male cognitive profile with
strong systemizing and weak empathizing and suggests that elevated prenatal
testosterone may contribute to ASD and influence gender identity (Baron-
Cohen, 2002; Jones et al., 2012). The EMB theory has frequently been cited
in the literature, and our results from Paper II and IV, suggesting stronger
associations for individuals AFAB, align with the EMB theory. Yet, our
findings do not provide direct support for the EMB theory, as Paper II and
IV lacked biological measures of prenatal testosterone exposure. Moreover,
we also found significant associations for individuals AMAB in Paper 1V,
which cannot be explained in the EMB theory framework. The reasons behind
this high co-occurrence and stronger associations reported for individuals
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AFAB in some studies (Cooper et al., 2018; David et al., 2025; Hendriks et
al., 2022; Kung, 2020; Nobili et al., 2018), including our own, remain
speculative.

Gender dysphoria has also been suggested to be a result of having ASD
based on various hypotheses (Wattel et al., 2024); however, robust evidence
supporting this claim is lacking. In Paper IV, we did not find any significant
association between having ASD and experience of gender incongruence
among people with gender dysphoria. In this regard, our results do not support
the notion that gender dysphoria is a manifestation of ASD, though further
investigations are warranted on this issue.

Examining the link between gender dysphoria and ASD from different per-
spectives is critical, as people with both conditions might face greater psycho-
logical difficulties and barriers in accessing healthcare in comparison to those
with only one of these conditions (Strang et al., 2023; Strauss et al., 2021).
Clinical recommendations for assessing the intersection of gender dysphoria
and autism have been proposed (Dewinter et al., 2024; Strang et al., 2018).
Further studies aimed at improving healthcare for these groups are required.

Varieties of gender identity formations

The first four studies included in this thesis investigated gender nonconform-
ity and/or gender dysphoria using quantitative methods in two cohort studies.
On the other hand, Paper V aimed to gain in-depth knowledge about the ex-
periences of people with gender dysphoria during their gender identity for-
mation processes. This provided enriched information at an individual level
without having the aim of generalizing.

The interviews I conducted provided insights into the trajectories of gender
identity formation among people with gender dysphoria. Using a qualitative
approach offered different advantages compared to quantitative analyses,
complementing the overall findings on gender nonconformity and gender dys-
phoria. For instance, Paper I1I revealed that different gender nonconforming
behavior and expressions during childhood were associated with gender dys-
phoria to varying degrees. In addition to this, Paper V highlighted the variety
of experiences in relation to gender identity during childhood, emphasizing
the individuality of experiences and the heterogeneous nature of TGD indi-
viduals as a group. Therefore, generalizing normative definitions should be
avoided when describing gender identifications of people with gender dyspho-
ria.

The majority of the participants identified as non-binary and/or genderless
in Paper V. Even though this finding cannot be generalized to everyone with
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gender dysphoria, it seems to be in line with current discourses on gender di-
versity. These terms, increasingly used over the past two decades to define
gender identities, should be taken into account in studies seeking to capture
information on gender identity. Paper V also demonstrated that people expe-
riencing gender dysphoria used multiple terms to describe their gender identi-
ties, with the same term sometimes carrying different meanings. This again
underscores the individualistic nature of people’s experiences. Furthermore, it
calls researchers’ attention to the need to be explicit about the meaning of the
terminology they use, with specific definitions that prevent arbitrary general-
izations.

Overall, Paper V provides valuable individual-level information to better
understand the two phenomena, gender nonconformity and gender dysphoria,
in addition to other studies that address these issues at the group level.
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Conclusion

This thesis adopted a multidisciplinary approach to explore gender noncon-
formity and gender dysphoria from various perspectives. Given that gender
identity development and emergence of gender dysphoria are multifactorial
processes influenced by biological, psychological, and sociocultural factors,
this multidisciplinary design was essential and valuable for this research. In
summary, this thesis contributes several scientific findings: biologically, pre-
natal phthalate exposure is linked to gender nonconforming play. Childhood
gender nonconformity is associated with gender dysphoria, while gender iden-
tity formation is a dynamic and individual process. Gender nonconformity
may also increase the risk of decreased mental well-being in individuals with
gender dysphoria. Finally, suggestive associations between gender noncon-
forming play and autistic traits are observed during childhood, particularly for
girls, with a notable co-occurrence of gender dysphoria and ASD later in life,
which is also more pronounced for individuals AFAB. Overall, this thesis pro-
vides valuable insights into different dimensions of gender nonconformity and
gender dysphoria.
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Svensk Sammanfattning

Under de senaste aren har fragor om konsidentitet och kdnsmangfald blivit
alltmer omdiskuterade, bade inom forskningen och i samhillsdebatten. Detta
okade intresse har dven riktats mot fenomen som kénsoverskridande uttryck
och konsdysfori, vilka utgor centrala teman i denna avhandling. Kénsover-
skridande uttryck innebér att en persons sétt att uttrycka sitt kon (exempelvis
genom kladstil, beteende eller kroppssprék) avviker fran de normer och for-
véntningar som traditionellt kopplas till det kon som tilldelades vid fodseln.
Konsdysfori handlar ddremot om det psykiska lidande som kan uppsta vid en
betydande diskrepans mellan en individs konsidentitet och det tilldelade ko-
net. I Sverige, liksom i flera andra ldnder, har antalet kdnsdysforidiagnoser
okat under de senaste aren, sirskilt bland personer som tilldelades kvinnligt
kon vid fodseln. Oavsett orsakerna bakom denna utveckling ar det tydligt att
en fordjupad forstaelse for konsidentitet och kdnsdysfori dr av stor betydelse.
Konsidentitetsutveckling dr en komplex process som péverkas av biolo-
giska, psykologiska och sociala faktorer. Ur ett biologiskt perspektiv har
forskning visat att konshormoner som péverkar hjarnans utveckling under fos-
terlivet spelar en avgorande roll. Studier har visat att hdgre nivéer av testoste-
ron under fosterstadiet dr kopplade till mer maskulinitet, medan minskad kéns-
lighet for testosteron kan forknippas med mer femininitet. Dessa ron har lett
till teorier om att hormonstérande &mnen — substanser som kan péverka krop-
pens hormonella system — mojligen kan ha en inverkan pé konsidentitetsut-
vecklingen. Dock saknas dnnu konkreta beldgg for ett sddant samband. Psy-
kologiska och sociala faktorer, sdsom socialisering och individens kognitiva
egenskaper, har ocksé betydelse for hur konsidentiteten utvecklas. Forskning
har dessutom visat att konsidentitetsutvecklingen hos transpersoner ar en
mycket varierande och individuell process. Vidare har studier pekat pa sam-
band mellan konsoverskridande uttryck under barndomen och senare kons-
dysfori, men dven pa kopplingar mellan sddana uttryck och olika sexuella
laggningar. Den invecklade relationen mellan konsoverskridande uttryck,
konsdysfori och olika sexuella laggningar dr dock fortfarande inte klarlagt.
Den psykiska hélsan hos transpersoner har undersokts ingdende i forsk-
ningen, och resultaten visar att denna grupp l6per en 6kad risk for psykisk
ohélsa jaimfort med Ovriga befolkningen. Flera studier rapporterar en hogre
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forekomst av depression, angest, sjdlvskadebeteende och suicid bland trans-
personer. Aven konsdverskridande uttryck i sig har kopplats till en 6kad risk
for psykiska besvir, men sambandet mellan kdnsdverskridande uttryck och
psykisk hilsa bland transpersoner &r fortfarande otillrackligt utforskat. Ett an-
nat forskningsomrade som har fétt 6kad uppmarksamhet dr sambandet mellan
konsdysfori och autism. Under de senaste 15 aren har flera studier rapporterat
en hogre forekomst av autism och autistiska drag bland transpersoner. Resul-
taten dr dock blandade, och metodologiska begrinsningar har lyfts fram i
forskningslitteraturen. De bakomliggande orsakerna till sambandet mellan
autism och konsdysfori dr dnnu oklara, vilket krdver vidare forskning for att
bittre forsta detta komplexa samband.

Malet med denna avhandling var att undersdka konsoverskridande uttryck
och konsdysfori ur olika perspektiv och att bredda forstaelsen av dessa feno-
men inom en tvirvetenskaplig ram. Denna avhandling bygger pa data frén tva
storre studier: SELMA-studien, som undersoker hur miljofaktorer paverkar
barns och modrars hélsa, samt Svenska Konsdysforistudien (SKDS), som f6l-
jer personer med konsdysfori i Sverige. Utover dessa datakillor genomfordes
dven intervjuer med personer som upplever konsdysfori. Resultaten visar flera
centrala samband som bidrar till en fordjupad forstéelse av konsdverskridande
uttryck och konsdysfori. Prenatal exponering for ftalater — en grupp kemika-
lier med potentiellt hormonstdrande effekter — visade sig vara kopplad till
konsoverskridande lekbeteende i barndomen. Dessutom identifierades sam-
band mellan konsoverskridande lekbeteende och beteendesvarigheter samt
autistiska drag, sérskilt hos flickor.

Vidare framkom att konsoverskridande uttryck i barndomen var associe-
rade med bade konsdysfori och olika sexuella ldggningar, dar sambandet var
sarskilt starkt for konsdysfori. Hogre grad av konsoverskridande uttryck var
dven kopplat till negativa psykiska halsoeffekter bland personer med konsdys-
fori. Resultaten visade dessutom att personer med konsdysfori oftare hade aut-
ism eller mer uttalade autistiska drag jamfort med cispersoner (personer som
identifierar sig med det kon de tilldelades vid fodseln), sirskilt bland dem som
tilldelades kvinnligt kon vid fodseln. Daremot fanns inget tydligt samband
mellan att ha en autismdiagnos och att sjdlv uppleva konsinkongruens. Slutli-
gen visade studierna att konsidentitetsutvecklingen hos personer med kons-
dysfori dr en dynamisk och icke-linjar process, med stor variation i hur indi-
vider beskriver och uppfattar sin konsidentitet.

Genom att kombinera biologiska, psykologiska och sociala perspektiv be-
lyser denna avhandling flera dimensioner av konsoverskridande uttryck och
konsdysfori och bidrar darmed till en bredare och djupare forstaelse for dessa
komplexa och méngfacetterade fenomen.
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mental moral and ethical values that I am happy and proud to carry with me.

Fatih
March, 2025
Uppsala, Sweden
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