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Figure 2. Number of all AMAB and AFAB seen at the VUmc gender identity clinic, stratified by age at intake. Due to a low number of visits to the gender
identity clinic in the first years, 1997 to 2001 are taken together. From 2018 onward, the number of intakes was restricted because of overwhelming
demand. AFAB, assigned female at birth; AMAB, assigned male at birth.

Table 2. Characteristics of pediatric population referred to VUmc gender
identity clinic.a

AMAB AFAB

Total sample 689 (39) 1077 (61)
Total minus external referrals 669 (40) 1012 (60)
Age at first visit, yb 11.5 (8.0-15.2) 14.1 (10.5-16.0)
GnRHa

Started GnRHab,c 266 (47) 616 (73)
Age at first visit, y

<10 68 (36) 74 (53)
≥10 198 (53) 542 (77)

Age at start of GnRHa, y 14.0 (12.8-16.1) 15.5 (12.9-16.8)
Starting GnRHa in early

puberty, %d
34 4.6

Testicular volume at start of
GnRHa, mL

12 (7-20) NA

Menarche prior to start of
GnRHa, %

NA 73e

Duration of GnRHa
monotherapy, y

1.6 (0.7-2.6) 0.7 (0.5-1.9)

Discontinued GnRHab 9 (3.4) 5 (0.8)
GAH

Started GAHb,f 202 (93) 454 (93)
Age at first visit, y

<10 48 (100) 32 (100)
≥10 154 (91) 422 (92)

Age at start of GAH, y 16.0 (15.5-17.1) 16.7 (16.0-17.5)

Abbreviations: AFAB, assigned female at birth; AMAB, assigned male at
birth; GAH, gender-affirming hormone; GnRHa, gonadotropin-releasing
hormone agonist; NA, not applicable. a Unless stated otherwise, numbers
are reported as median (IQR) or No. (%). b Referrals who had started
hormone treatment elsewhere were excluded. c Percentages are based
on those potentially eligible for indicated treatment. Eligible for start of
GnRHa: age <10 years, AMAB (n = 191) and AFAB (n = 139); age ≥10
years, AMAB (n = 371) and AFAB (n = 700). d Early puberty was defined
as testicular volume ≤9 mL or maximum Tanner breast stage 2 for AMAB
and AFAB, respectively. e 21% missing. f Percentages are based on those
potentially eligible for indicated treatment. Eligible for start of GAH: age
<10 years, AMAB (n = 48) and AFAB (n = 32); age ≥10 years, AMAB
(n = 91) and AFAB (n = 458).

individuals not fulfilling diagnostic criteria for GD was larger
for AMAB than AFAB during all time frames. The percentage
of AMAB first visiting at age <10 years who were not

diagnosed with GD was stable over time. In AFAB this
increased in only the most recent years. The relative number of
AMAB first visiting at age ≥10 who were not diagnosed with
GD showed a decreasing trend. For AFAB this fluctuated over
time. A GD diagnosis was more often not present in children
first visiting before age 10 than those first visiting when age
≥10 years.

The percentage of AMAB diagnosed with GD in childhood
(ie, before the onset of puberty) who had not returned to the
gender identity clinic despite being potentially eligible to start
GnRHa was more or less stable, regardless of the age at first
visit. This number showed a decreasing trend in AFAB first
visiting at age <10 and ≥10 years.

The relative number of people not starting GnRHa due
to medical/protocol reasons increased in both groups during
the last time frame (2017-2018). A more detailed review
of this subgroup showed that the majority had not started
puberty suppression because they had already turned 18 years
old during diagnostic evaluation and thus could start GAH
directly.

No trend was found in the number of adolescents who had
not started GnRHa on psychological or participant-related
grounds as defined in Table 1.

Discontinuation of GnRHa treatment
Of all 266 AMAB who started GnRHa at our center, 9 (3.4%)
discontinued treatment. Six (2.3%) ceased treatment because
of abating GD. In 2 AMAB (0.8%), GnRHa treatment ended
due to psychological or social issues hindering transition.
In 1 individual (0.4%), GnRHa was discontinued due to
compliance issues. Of all 616 AFAB, 5 (0.8%) broke off
GnRHa. In 3 (0.5%), remission of GD led to discontinua-
tion. In 2 (0.3%), GnRHa was suspended due to compliance
issues. A temporal trend in people stopping GnRHa was not
observed.

Start of GAH treatment
Of 707 eligible VUmc participants using GnRHa, 93% subse-
quently started GAH (Table 2). Additionally, 3 persons could
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Figure 3. Trends in median age at intake, start of GnRHa and GAH treatment, and proportion of adolescents starting GnRHa in early puberty, for all
people attending the gender identity clinic before age 18 years based on year of intake. Left y-axis: median age at start of GnRHa and GAH treatment.
Right y-axis: percentage starting GnRHa in early puberty. The scale on the right y-axis is different for AMAB (top) and AFAB (bottom). AFAB, assigned
female birth; AMAB, assigned male at birth; GAH, gender-affirming hormone; GnRHa, gonadotropin-releasing hormone agonist.

have started GnRHa but needed to start GAH directly for
medical reasons.

The majority of people who had not yet started GAH did so
for protocol reasons respectively. They were either too young
or had not used GnRHa for the required amount of time. Oth-
erwise, of all 266 AMAB starting GnRHa treatment, 1 (0.4%)
moved abroad before a decision on starting GAH could be
made. Of all 616 AFAB starting GnRHa treatment, 1 (0.2%)
chose to continue GnRHa at another gender identity clinic
before deciding on GAH. Of all 266 AMAB and 616 AFAB
starting GnRHa treatment, psychological reasons precluded
start of GAH for 2 (0.8%) and 1 (0.2%), respectively. Of

all 266 AMAB and all 616 AFAB who had started GnRHa
and were eligible for GAH, GAH was postponed for 1 (0.4%)
and 4 (0.6%), respectively, because the diagnosis of GD had
become uncertain. GnRHa was continued while the diagnostic
phase was extended.

A clear trend in reasons for not starting GAH could not
be found. With the exception of 2007 to 2008, the relative
number of AFAB starting GAH was equal to or larger than
AMAB, resulting in an overall larger proportion of AFAB who
started GAH. The percentage of people starting GAH was
stable for AMAB and AFAB first visiting before age 10 years.
A downtrend was noted for both groups first visiting at or
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Figure 4. Percentages of people starting GnRHa and GAH treatment, stratified by age at first visit <10 or ≥10 years. In people who first visited before
age 10 years, no one was eligible yet for start of GnRHa from 2017 onward. Similarly, in AMAB and AFAB, no one was eligible yet for start of GAH from
2013 and 2015 onward, respectively. AFAB, assigned female birth; AMAB, assigned male at birth; GAH, gender-affirming hormone; GnRHa,
gonadotropin-releasing hormone agonist.

after age 10 (Figure 4). In parallel to a varying time between
intake and start of GnRHa, time between intake and start of
GAH was diverse as well (Figure 5). Until 2011, age at start
of GAH in both groups was reasonably stable, but an increase
was observed over the most recent years (Figure 3).

Gender-affirming surgery
In total 115 AMAB underwent gonadectomy. Until July 2014,
69 were eligible for gonadectomy based on age and duration
of treatment, of whom 58 (84%) proceeded with surgery.
Three did not opt for gonadectomy at all, and 8 underwent
gonadectomy after July 2014. From July 2014 until the end
of data inclusion, 93 AMAB became eligible for gonadectomy,
of whom 49 (53%) had this operation.

Gonadectomy was performed in 189 AFAB. Before July
2014, 104 were eligible for gonadectomy. Of these, 78
(75%) underwent surgery before July 2014. Nine did not

opt for gonadectomy at all. The remaining 17 underwent
gonadectomy after July 2014. Of the 249 AFAB who became
eligible for gonadectomy after July 2014, 94 (38%) had
this operation. The remaining 155 have not (yet) had a
gonadectomy.

Table 3 provides an overview of all gender-affirming
surgery performed and the proportion of people undergoing
it. Additionally, the percentage of people undergoing surgery
stratified by puberty stage at start of GnRHa is shown.

Discussion
This article describes trends in trajectories of children and
adolescents who were referred for GD in the oldest and
largest European gender identity clinic. We provide answers
to questions regarding the number and ratio of assigned sex
at birth of people first visiting, the age at first visit and at
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Figure 5. Time between intake and start of GnRHa and GAH treatment per cohort based on year of intake for AMAB (top) and AFAB (bottom). Follow-up
is limited by the end of data collection (December 31, 2018). AFAB, assigned female birth; AMAB, assigned male at birth; GAH, gender-affirming
hormone; GnRHa, gonadotropin-releasing hormone agonist.

start of medical treatment, trends in proportions of people
starting and stopping medical treatment, differences over time
in the puberty stage of people starting GnRHa, reasons for
not starting treatment, and proportions of people undergoing
gender-affirming surgery.

In a recent study, Arnoldussen et al reported on a subset
of our participants but included only adolescents who were
already potentially eligible for GnRHa and/or GAH, instead
of all data from the start of the Dutch Protocol, including
prepubertal children, thus making it difficult to compare
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Figure 6. Reasons for not having started GnRHa for people who completed diagnostic evaluation, stratified by age at first visit <10 or ≥10 years during 4
time frames. People still in diagnostic phase: 2012-2016—age <10 years, AMAB (n = 14) and AFAB (n = 19); age ≥10 years, AMAB (n = 4) and AFAB (n =
6); 2017-2018—age <10 years, AMAB (n = 6) and AFAB (n = 10); age ≥10 years, AMAB (n = 31) and AFAB (n = 87). AFAB, assigned female birth; AMAB,
assigned male at birth; GD, gender dysphoria; GnRHa, gonadotropin-releasing hormone agonist. Categories are explained in Table 1.

outcomes.10 Additionally, the previous study put more focus
on the adolescents’ psychological functioning, while we pro-
vided data on reasons for refraining for medical intervention
and puberty stage at start of GnRHa.

The number of people seen at our clinic has rapidly
increased over the last years, a phenomenon that has become

familiar not only in our center.20-23 Until 2007 the ratio of
AMAB to AFAB referred to our center tipped toward AMAB.
Yet, this ratio clearly shifted after 2009, tipping toward AFAB
from then on. This shift seems to have occurred because the
increase in referrals is steeper for AFAB than AMAB and has
been observed before.9,21,24-26 An explanation that has been
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Young Adult Psychological Outcome After Puberty
Suppression and Gender Reassignment

WHAT’S KNOWN ON THIS SUBJECT: Puberty suppression has
rapidly become part of the standard clinical management
protocols for transgender adolescents. To date, there is only
limited evidence for the long-term effectiveness of this approach
after gender reassignment (cross-sex hormones and surgery).

WHAT THIS STUDY ADDS: In young adulthood, gender dysphoria
had resolved, psychological functioning had steadily improved,
and well-being was comparable to same-age peers. The clinical
protocol including puberty suppression had provided these
formerly gender-dysphoric youth the opportunity to develop into
well-functioning young adults.

abstract
BACKGROUND: In recent years, puberty suppression by means of
gonadotropin-releasing hormone analogs has become accepted in
clinical management of adolescents who have gender dysphoria (GD).
The current study is the first longer-term longitudinal evaluation of
the effectiveness of this approach.

METHODS: A total of 55 young transgender adults (22 transwomen and
33 transmen) who had received puberty suppression during adoles-
cence were assessed 3 times: before the start of puberty suppression
(mean age, 13.6 years), when cross-sex hormones were introduced
(mean age, 16.7 years), and at least 1 year after gender reassignment
surgery (mean age, 20.7 years). Psychological functioning (GD, body im-
age, global functioning, depression, anxiety, emotional and behavioral
problems) and objective (social and educational/professional function-
ing) and subjective (quality of life, satisfaction with life and happiness)
well-being were investigated.

RESULTS: After gender reassignment, in young adulthood, the GD was
alleviated and psychological functioning had steadily improved. Well-
being was similar to or better than same-age young adults from
the general population. Improvements in psychological functioning
were positively correlated with postsurgical subjective well-being.

CONCLUSIONS: A clinical protocol of a multidisciplinary team with men-
tal health professionals, physicians, and surgeons, including puberty sup-
pression, followed by cross-sex hormones and gender reassignment
surgery, provides gender dysphoric youth who seek gender reassignment
from early puberty on, the opportunity to develop into well-functioning
young adults. Pediatrics 2014;134:696–704

AUTHORS: Annelou L.C. de Vries, MD, PhD,a Jenifer K.
McGuire, PhD, MPH,b Thomas D. Steensma, PhD,a Eva C.F.
Wagenaar, MD,a Theo A.H. Doreleijers, MD, PhD,a and Peggy T.
Cohen-Kettenis, PhDa

aCenter of Expertise on Gender Dysphoria, VU University Medical
Center, Amsterdam, Netherlands; and bDepartment of Human
Development, Washington State University, Pullman, Washington

KEY WORDS
gender dysphoria, transgenderism, adolescents, psychological
functioning, puberty suppression, longitudinal outcomes

ABBREVIATIONS
ABCL—Adult Behavior Checklist
ASR—Adult Self-Report
BDI—Beck Depression Inventory
BIS—Body Image Scale
CBCL—Child Behavior Checklist
CGAS—Children’s Global Assessment Scale
CSH—cross-sex hormones
GD—gender dysphoria
GnRHa—gonadotropin-releasing hormone analogs
GRS—gender reassignment surgery
SHS—Subjective Happiness Scale
STAI—Spielberger’s Trait Anxiety Scale
SWLS—Satisfaction With Life Scale
TPI—Spielberger’s Trait Anger Scale
UGDS—Utrecht Gender Dysphoria Scale
YSR—Youth Self-Report
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