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Brief introduction
Since 2020: Senior post-doc researcher in Prof. Judith Rosmalen’s lab, UCP, UMCG, 
Project on development and transgenerational transfer of Medically Unexplained
Somatic Symptoms & collaboration with UMCG Genderteam

December 2019: Moved back from Amsterdam to Groningen

2016-2019: Post-doc in Brain & Development lab of Prof. Eveline Crone, Leiden 
University

2015-2016: Post-doc Karolinska Institute, Stockholm, Dept. Women’s & Children’s 
Health, with Prof. Ivanka Savic

2009-2014: PhD-student at Centre of Expertise on Genderdysforia, VUmc Amsterdam, 
PhD supervisors: Prof. Peggy Cohen-Kettenis, Dr. Julie Bakker (University of Liège)

2002-2009: BA and MA in (Neuro-)Psychology, Research-MA Cognitive Neurosciences
(BCN), University of Groningen





Bevindingen

• Terwijl aan het begin van de adolescentie ruim 1 op de 10 jongeren aangeeft
van het andere geslacht te willen zijn, is dit op 25-jarige leeftijd nog 4%. 

• Er werden 3 ontwikkelingstrajecten gevonden
o 78% van de deelnemers had nooit gedurende hun ontwikkeling de wens van het 

andere geslacht te willen zijn
o Bij 19% nam die wens af gedurende de adolescentie
o Bij 2% van de jongeren nam de twijfel over hun gender juist toe met de tijd

• Vaker meisjes, negatief zelfbeeld, meer psychische problemen, vaker latere 
niet-heteroseksuele oriëntatie.

>> onderdeel van normale identiteitsontwikkeling begin puberteit, 
gaat samen met lichamelijke seksuele rijping en veranderingen in 
sociaal-emotioneel gedrag

>> kwetsbare groep, waarbij voor een kleine groep de wens van het 
andere geslacht te willen zijn blijvend lijkt te zijn



















TRACKING ADOLESCENTS’ INDIVIDUAL

LIVES SURVEY

❑ Populatie cohort: 2230 jongeren, Klinisch cohort: 543 jongeren

❑ Leeftijd op de eerste meting (2001): 11 jaar

❑ Om de twee tot drie jaar metingen

❑ Meerdere informanten (ouders, leerkrachten, broers/zussen)

❑ Biologische, psychologische en sociale risicofactoren



Item #110 of the Youth Self Report

Achenbach, T. M., & Rescorla, L. A. (2001). Manual for the ASEBA school-age forms & profiles. ASEBA.

The YSR is a 112-item self-
report designed for children 
and adolescents (ages 11-17), 
that assesses behavioral
competency and behavioral
problems.



Gender non-contentedness in the general population

Rawee, Rosmalen, Kalverdijk, Burke (2024, Archives of Sexual Behavior)



N=2772, 6 assessment waves
Latent Class Growth Analysis to identify 
developmental trajectories

Associated with 
o Being a girl
o Negative self-concept (T1)
o Being gay or bisexual (T5)
o Higher YSR Total problems score
o Clinical more than population 

cohort

Rawee, Rosmalen, Kalverdijk, Burke (2024, Archives of Sexual Behavior)

Gender non-contentedness in the general population



Gender non-contentedness associated with negative 
self-concept and non-heterosexual orientation

SPPC Global self-worth sub-scale

Sommige kinderen …
o voelen zich vaak ongelukkig met 

zichzelf – R
o vinden hun leven niet prettig – R
o zijn tevreden met zichzelf
o vinden het goed zoals ze zijn
o vinden het prima zoals ze zijn
o zijn niet erg tevreden over hoe ze 

veel dingen doen – R

Antwoord opties
1. Ik lijk helemaal niet op deze kinderen
2. Ik lijk vrij weinig op deze kinderen 
3. Ik lijk vrij veel op deze kinderen 
4. Ik lijk precies op deze kinderen

Harter, S. (1982) The Perceived Competence Scale for Children. Child Development

Self-concept
T1 – age 11

Sexual Orientation
T5 – age 22



Gender non-contentedness associated with negative 
self-concept and non-heterosexual orientation

Sexual orientation

Wat denk je dat je bent? 

❖ heteroseksueel 
❖ homoseksueel
❖ biseksueel

Self-concept
T1 – age 11

Sexual Orientation
T5 – age 22



More gender non-contentedness in clinical cohort 
than general population cohort verwezen naar K&J GGZ 

instelling voor diverse 
psychische klachten > niet
specifiek genderdysforie



Strengths & Limitations 

• Unique 6-wave longitudinal design, allowing to model 
developmental trajectories over a period of 15 years

• Large sample from the general population (N=2772, 53% male)

• Only 1 single item used

> no information about why kids experience GNC

• Gender dysphoria and gender identity not assessed

• No information available on childhood variables <11 years



Adolescence 
is a period of 

discovery 
and a time to 

shape 
identity

Co-occurrence of GNC and psychological problems and 
negative self-concept: good care for young people with 
gender-related questions remains as important as 
ever



Waarom nieuwswaardig? 

• Nooit eerder ontwikkeling van gender(twijfel) over zo 
lange periode, in alg. bevolking in kaart gebracht
• Verhulst et al., (1989): 941 children 11-19 years, YSR-item 110, 5% 

‘sometimes’ or ‘often’, no sex differences, no age trends

• Potter et al. (2021): 4.951 children 10-11 years, 9% some degree of GNC: 
‘How much have you had the wish to be a boy/girl?’ 

• Kuo et al., (2022): 1.806 children, 14% dissatisfied: ‘Are you satisfied with 
your own gender?’ 1 follow-up: 8% showed declining GNC.

• Implicaties voor de jongeren-transgenderzorg en huidige
toename in zorgvraag



Gender non-contentednes vs. Gender dysphoria

Example GNC

a young adolescent girl who 
mostly likes things seen as 
typical for boys and who dislikes 
the changes she goes through 
during puberty, might 
(temporarily) experience gender 
non-contentedness, although 
she might not experience gender 
dysphoria or wish to transition 
from female to male.

Example GD

an individual who was assigned 
the male sex at birth, but 
experiences gender dysphoria and 
wishes to transition to female (i.e., 
a trans woman) can also 
experience gender non-
contentedness



Gender dysphoria: 
marked incongruence 

between one’s 
experienced gender 

and primary/  
secondary sex 
characteristics 

After puberty onset, body dysphoria 
increases, triggering symptoms of anxiety, 

depression, suicidality

Gender-variant/gender-nonconforming
behaviours and cross-gender interests, 
often since early childhood



Diagnostic classification
DSM-5 (2013) Gender Dysphoria 

A marked incongruence between one’s experienced/expressed gender 

and assigned gender, of at least six months’ duration, as manifested by 

at least two or more of the following:

•A marked incongruence between one’s experienced/expressed gender 

and primary and/or secondary sex characteristics (or in young 

adolescents, the anticipated secondary sex characteristics)

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

characteristics because of a marked incongruence with one’s 

experienced/expressed gender (or in young adolescents, a desire to 

prevent the development of the anticipated secondary sex 

characteristics)

•A strong desire for the primary and/or secondary sex characteristics of 

the other gender

•A strong desire to be of the other gender (or some alternative gender 

different from one’s assigned gender)

•A strong desire to be treated as the other gender (or some alternative 

gender different from one’s assigned gender)

•A strong conviction that one has the typical feelings and reactions of the 

other gender (or some alternative gender different from one’s assigned 

gender)

ICD-11 (2019): Gender Incongruence 

• A pronounced, persistent incongruence 
between the individual's experience of 
gender and the sex assigned during adult 
life/in prepubertal children. 

• It may or may not be accompanied by 
significant distress or functional 
deterioration, particularly in social 
environments with strong disapproval of 
the condition. 

Time needed to establish the diagnosis: 
• Adults – not 2 years, but “several months” 

>> access to healthcare

• Children – not 6 months, but at least 2 
years >> avoid false positives



Wiepjes et al., 2018 J Sex Med

Recent rise in referrals

De Graaf et al. 2018, Zucker, 2019 Arch Sex Beh; Pang et al. 2020 JAMA Network Open



Hormone treatment
(1/2)

✓ Puberty suppression (GnRHa = 
gonadotropin releasing hormone 
analogue)

✓ Youths eligible from Tanner stage II 
onwards

✓ Provide time to think & reflect, stress relief

✓ Reversable, but nothing known on long-
term effects on brain development



Hormone treatment (2/2)

Gender-affirmative hormone treatment (used to be called 

“cross-sex hormone treatment”)
✓ youths eligible from 16 years or older

✓ aligning the body with the experienced gender

✓ testosterone for birth-assigned girls

✓ estradiol + anti-androgen for birth-assigned boys

✓ partially reversible  



What are the effects of puberty blockers on 
the developing brain?

• Important questions: 
o Does halting physical development also suppress cognitive and emotional 

development? 

o Is the time window important? Blocking puberty in early adolescence (10-14 
years) vs. later (16+ years) 

• Positive effects on mental health and psycho-social functioning

• No severe side effects reported

But… hardly any research done so far on neurobiological effects 



Massive neural changes during puberty and 
adolescence

➢ Brain development during adolescence is a highly coordinated sequence of both 
progressive (cell growth and myelination) and regressive (synaptic pruning) 
processes, with trajectories of cortical thinning and white matter volume 
increase in relation to age. 
➢ Shaped by genetic, biological and environmental processes

https://kids.frontiersin.org/articles/10.3389/frym.2020.554380Vijayakumar et al., 2021, 
NeuroImage

https://kids.frontiersin.org/articles/10.3389/frym.2020.554380


Animal research with GnRHa

• Anacker et al., 2021 Behavioral and 
neurobiological effects of GnRH agonist 
treatment, Neuropsychopharmacology

❑ Leuprolide (GnRHa) increases locomotion
and changes social preference in male mice, 
but not female mice. In females, GnRHa
increased neural activity in the dentate gyrus 
(hippocampus)



Animal research with GnRHa

• Godfrey et al., 2023, Effects of social rank and pubertal 
delay on brain structure in female rhesus macaques Hippocampus



(f)MRI research with trans youths

Schneider et al., 2017: 28-months 
longitudinal case study of an 11-year old 
trans girl

❑ MRI scans and IQ assessments before, 
and after 22 and 28 months of GnRHa 
treatment

❑ During follow-up, white matter indices 
did not increase, as would have been 
expected and IQ performance was lower 
during treatment compared to baseline. 

• Staphorsius et al., 2015: Puberty 
suppression and executive functioning

❑ fMRI during Tower of London task, 
comparing 20 GnRHa-treated with 20 
untreated trans youths and with 45 cis 
controls.

❑ No group differences in 
performace, but lower IQ in  
trans than cis groups  



But… more research needed!

❑ Translation of animal research to humans is difficult, because
o Rodents go through puberty faster than humans
o Animals experience no gender dysphoria

❑ The effect size is unclear
o Whether GnRHa have only subtle or more obvious effects on e.g., 

cognitive functioning, that affect adolescents’ daily functioning

❑ Puberty blockers may have neuroprotective effects 
o Stress and high cortisol levels, due to long-term gender dysphoria, 

may have harmful effects on brain development 



Take home messages

❖ Having questions about sex, gender identity and sexual 
orientation is part of adolescent development

❖ Puberty and sex hormones, not only age, significantly 
influence adolescent brain development

❖ Whether, and to what degree puberty blockers have 
protective or harmful effects on adolescent brain 
development remains an open question 



Hartelijk dank voor
uw aandacht!

s.m.burke@umcg.nl
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