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Figure 1  Study flow diagram.

Figure 2 The number of referrals over time by country.
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Figure 3

(figure 3).237 8212224263170 There is no clear sudden increase
but more of a steady increase over time; however, Finland
reported a higher ratio throughout. Given the number of
referrals is relatively low in some services/countries, there are
fluctuations in the data with the ratios increasing one year
and decreasing the next. Three studies in the Netherlands
reported data by child/adolescent groupings and found that
the ratio of birth-registered females to males was below 1 in
children (indicating more birth-registered males compared
with females) and at or above 1 in adolescents (indicating
more birth-registered females compared with males) and
approximately twice as high as the child ratios (online supple-
mental table $3).%° 287! Similar results were found in the only
Canadian study that disaggregated data in 4-yearly blocks.”

Gender characteristics
There were country differences in reporting how the children/
adolescents had defined their gender identity (online supple-
mental table S3). Across most studies, self-reported gender
identity was either not reported or inconsistently reported.
Of those studies reporting the proportion of children/adoles-
cents identifying as non-binary, estimates ranged from 0% to
1904, 33 34 40 46 53 54 56 58-61 64 67 73-80

Data on diagnosis of gender dysphoria (DSM-5) or gender
identity disorder (DSM-4) were reported in 65 studies with
reported proportions ranging from 29% to 100%, with 52
studies including over 70% (and 64 including over 50%) expe-
riencing gender dysphoria/incongruence (online supplemental
table S3). Gender dysphoria/incongruence was assessed usually
by diagnostic interview but occasionally using a gender identity/
dysphoria scale. Some studies had an explicit inclusion criterion
of meeting diagnostic criteria for gender dysphoria or gender

The ratio of birth-registered females to males being referred to child and adolescent gender services by country.

identity disorder (or subthreshold) whereas others included the
full referred population.

Eleven studies reported the onset of the experience of
gender incongruence (n=6)**3%¢7708182 o1 gender dysphoria
(n=5).%** 8284 For gender dysphoria, two studies reported
mean/median ages which were approximately 7/8 (ranges
1-17)** ® and three studies reported the percentages in
each age group, but they found different results.* 32 ** For
gender incongruence, three studies reported mean/median
ages which were approximately 8—10 (ranges 5-15)** " 8! and
three studies reported the percentages in each age group with
two finding larger percentages in the under 8 group®*”? but
one finding a higher percentage in the 12+ category.®?

Nineteen studies reported social transition data from
seven countries,’ 7 3% 42444855 56 677476 818490 The S reported
higher proportions of social transition (combined 77%,
95% CI 70% to 90%) compared with most other countries
(combined 59%, 95% CI 52% to 66%). There is no consensus
on the definition of social transition and the studies included
a wide range of changes. Estimates of changing name (n=6)
ranged from 48% to 96%, pronouns (n=1) at 61% and
changing appearance (n=2) between 75% and 99%. A single
study reported details of where transitions took place and
reported 61% home, 59% school and 7% online.” There
were five studies reporting the data split by birth-registered
sex.54 838889 A1l but one study found higher estimates of full
social transition and all studies for name change in birth-
registered females compared with males. The average age of
social transition was approximately 14 (range 4-28, n=4)
and two studies reported age bands (28% in the 6-11 and
81% in the >15 categories).
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Mental health

Eating disorders

There were 16 (11%) studies from eight countries reporting
eating disorder data for the referred population, with data
reported from 1998 to 2019, 8 24 26 34 38 3875 84 87 88 9195 )
combined estimate was 5% (95% CI 2% to 8%) with the lowest
estimate of 0% (children) and highest of 23.4% (objective binge
eating from a self-report scale). One study reported the data split
by age groups and found all cases of eating disorders were identi-
fied in the age group of 12-18 years (16%) and 0 in the age group
of 5-11years.®* Seven studies split data by birth-registered sex
with inconsistent findings.** ** % # 879295 There was no consis-
tency in the way in which eating disorders were recorded with
some reporting any eating disorder and others a single type of
eating disorder, a mixture of eating disorder symptoms, clinical
diagnoses, those receiving psychiatric help for eating disorders,
or it was unclear. Those reporting eating disorders using clinical
diagnoses generally found lower estimates compared with those
including symptomology alone or in addition (5.2% diagnosed
and 15.5% when also including symptoms) (online supplemental
figure $1).%

Suicide and/or self-harm

There were 39 (27%) studies from 11 countries reporting data
on suicide attempts and/or self-harm of the referred popula-
tion, with data recorded from 1976 to 2021. The combined
estimate for suicide attempts was 14% (95%CI 11% to 17%,
range 9%-30%, n=16), self-harm was 29% (95% CI 23% to
35%, range 8%-56%, n=14) and suicide/self-harm together
reported by parents/carers was 23% (95% CI 8% to 41%, range
7%-45%, n=35) and children/adolescents was 34% (95% CI
249% to 44%, range 21%-45%, n=>5); highlighting differences
between parent/carer and child/adolescent reported measures.
Sixteen studies explored differences in attempts of suicide
(n=11), self-harm (n=6) or combined (n=3) by birth registered
sex.24 343845 15875 84 8589 9296 97 (O f th66e studies, the majority
found higher estimates of suicide attempts and/or self-harm
in birth-registered females compared with males. Six studies
explored differences in suicide attempts and/or self-harm by
age groups, with estimates generally higher in older age cate-
gories. " 73 81849798 Ty studies explored differences in suicide
attempts and/or self-harm over time in the referred popula-
tions.** ¥ One found no trend over time*® and the other found
a reduction in suicide attempts in 2015 (8.6%) compared with
2012 (13.3%).”

There were 30 (21%) studies from 10 countries reporting
data on suicide and/or self-harm ideation, with data recorded
from 2002 to 2021. The combined estimate for suicide ideation
was 39% (95% CI 30% to 48%, range 10%-87%, n=17) and
suicide/self-harm ideation together for parents/carers was 26%
(95% CI 19% to 33%, range 19%-36%, n=5) and children/
adolescents was 41% (95% CI 32% to 51%, range 10%-78%,
n=11); again, highlighting differences between parent/carer
and child/adolescent reports. Two studies reported self-harm
ideation and estimates were 4.1% and 14.4%.%4°” There were
differences in the recording of suicide ideation as some studies
reported any history and others reported current ideation
only; one study reported both figures and found a marked
difference (history 47.3% and current ideation 129%).2' Of
the seven studies reporting suicide ideation separately, four
found higher estimates in birth-registered females compared
with males,** 3% % two found the opposite’® ** and one found
similar figures.”! Both studies reporting self-harm ideation

found higher estimates in birth-registered males compared
with females.* 7 There were mixed findings in the four
studies combining suicide and self-harm ideation and differ-
ences between parent/carer and child/adolescent reports.’® %
Five studies explored differences in suicide and/or self-harm
ideation by age groups and generally estimates were higher in
older age categories,*! 81849798

Depression and/or anxiety

There were 63 (44%) studies from 13 countries reporting data
for depression and/or anxiety in the referred population, with
data recorded from 1980 to 2021. There were eight studies only
reporting data in continuous form (mean and SD) and there
were different measures used, so it was not possible to synthe-
sise.?0 4243 47997102 The combined estimate for depression was
38% (95% CI 31% to 45%, range 3%—78%, n=32), for anxiety
was 38% (95% CI 31% to 46%, range 8%-100%, n=28) and
depression/anxiety together reported by parents/carers was 48%
(95% CI 39% to 56%, range 26%-75%, n=15) and children/
adolescents was 449% (95% CI 36% to 52%, range 28%-66%),
n=13).

Twenty-eight studies explored differences in depres-
sion (n=16),24 ¥4 38 50 5158 82 84 55 59 90 92 94 95 103 104 5oy

(n:11)51 5882848589929495103 or combined (n:12)23 283640 105-108

by birth-registered sex, the majority reporting higher estimates
of depression and anxiety in birth-registered females compared
with males. There were six studies exploring differences by age
groups.?8 818497105 Eour focused on both depression and anxiety
and three found higher estimates in older ages®® 1 with the other
finding no significant difference.”” There were two studies each
looking at depression and anxiety separately and much higher
estimates for depression were seen in adolescents (over 12)
compared with children, whereas the estimates for anxiety were
similar across age groups or slightly higher in adolescents.®! %

Neurodevelopmental conditions

The combined estimate of autism spectrum condition (ASC) was
9% (95% CI 6% to 11%, range 0%-26%, n=26, nine countries,
data range 1998-2019). One study reported data separately for
2012 and 2015 and demonstrated an increase from 1.8% to
15.1%%; no other study reported data broken down over time.
It was generally unclear how ASC was defined in each study,
where it was reported it included signs or traits, clinical diag-
nosis or current intervention due to ASC. Two studies reported
the data split by age groups,®’ '’ one found similar estimates
of ASC in under 15s and 15+ (6%)*' and the other a higher
percentage of adolescents with ASC compared with children (9%
vs 690).1% Seventeen studies split data by birth-registered sex,
but the results were inconsistent. One of these studies reported
data separately for 2 years and found changes over time (birth-
registered females vs males: 2012: 10.4% vs 20.0% and 2015:
15.4% vs 14.6%) (online supplemental figure S1).*

The combined estimate of attention deficit hyperactivity
discorder (ADHD) was 10% (95% CI 7% to 13%, range 2.5%—
27%, n=20, nine countries, data range 1998-2021). Four-
teen studies split the data by birth-registered sex, 12 of them
found a higher percentage of birth-registered males with ADHD
compared with females’ b 26 31 34 40 5155 66 68 75 82 84 85 88 9192 5
2 finding the opposite relationship.** ' Across studies, the
estimate of ADHD was 14% (95% CI 8% to 20%) for birth-
registered males and 6% (95% CI 3% to 9%) for birth-registered
females.
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Adverse childhood experiences

There were relatively few studies reporting data on the different
categories referred to as adverse childhood experiences (ACES)
(=15, 1006).3 8 3245 4648 56 62828486 89 9195 B0 v dies reported
data on physical (n=3),® ! emotional (n=1)% or sexual (n=4)
abuse,® 2 82?1 and neglect or abuse or neglect alone (n=6).
Combined neglect or abuse figures were reported in four studies
(range 11.1%-67.49%)* ¢ 3% and neglect alone in two studies
(10.5% and 11.49%).® 3% Physical abuse estimates ranged from
15.2% to 20%, sexual abuse from 5.2% to 19% and emotional
abuse was assessed in a single study (13.9%). Parental mental
illness or substance misuse was reported in two studies and
maternal estimates were higher (52.6% and 49.4%) than
paternal (38% in both studies).® ** Two studies reported data
on exposure to domestic violence (22.8% and 24.6%).% > Loss
of a parent through abandonment was reported in 10 studies
with 5 reporting adoption (range 0.9%-8.29),> * #6283 ¢ foster
care (range 1.196-12.39%)% 2% #8 8384 and 2 children’s homes
(5.3% and 0.59%).5* 8¢ Two studies reported data for those expe-
riencing death or permanent hospitalisation of a parent (8.4%
and 19%).8 %

DISCUSSION

This systematic review found that there has been a twofold to
threefold increase in the number of referrals to specialist paedi-
atric gender/endocrinology services over time across countries.
An increase in the ratio of birth-registered females to males was
also observed. Although coexisting complexity was reported
in fewer studies, the presence of ASC, ADHD, anxiety, depres-
sion, suicidality, self-harm, eating disorders and ACES appears
higher than seen in the general population of children and
adolescents,''11?

There was limited data reported to allow patterns to be
explored in birth-registered sex ratios by child/adolescent
groupings; however, data from the Netherlands (1972-2016)
suggest the increase in the ratio of females to males was only in
adolescents. More recent UK data (2017-2020) reported more
females than males for children and adolescents but considerably
higher ratios in adolescents.''* Very few studies reported data
on gender characteristics but from the limited social transition
data reported, approximately 60% of those referred to gender
services had made steps to present themselves in their preferred
gender.

For mental health, the largest number of studies reported data
on depression and/or anxiety (<50% of the studies), with most
other mental health outcomes reported in <20%. Frequency of
mental health issues has been found to be similar to other system-
atic/scoping reviews of this population.* ™' Co-occurrence
of depression and anxiety, and of suicidality and/or self-harm
appear to be considerably higher in children and adolescents
experiencing gender dysphoria/incongruence compared with
population estimates,''®? and children/adolescents were
consistently reporting higher frequencies of self-harm/suicide
than their parents. Eating disorders may be slightly higher than
population estimates, although no clear conclusion can be drawn
due to heterogeneity in measurement.’”® Less research focus
has been given to those with eating issues among children and
adolescents experiencing gender dysphoria or incongruence,
which is reported to affect around 22% of children/adolescents
in the wider population.'*

Frequency of ASC was found to be similar to other system-
atic reviews and may also be higher than population estimates,
supporting current guidance to screen for ASC in specialist

gender services.” ' However, robust research is needed to
confirm this and to assess levels of ADHD in this population
which has not been adequately explored to date. This review
indicates that rates of ADHD may be equal to those of ASC;
however, issues with diagnosis must be considered.

This review indicates that the majority of studies have not
routinely measured or recorded the presence of ACES in the
histories and experiences of children and adolescents being
referred to paediatric gender services so there is limited data
despite the wider research indicating that gender-diverse youth
and adults have experienced high rates of childhood adver-
sity."?171% It is not possible for this review to speculate as to the
relationship between ACES and the experience of gender-related
distress in children and adolescents, but the results indicate that
this is another important area in which systematic collection of
data, at referral and across pathways of care can support care.

Strengths and limitations

Strengths include a published protocol with robust search strate-
gies and comprehensive synthesis. As searches were conducted to
April 2022 this review does not include more recently published
studies; as this is a rapidly involving area this is a limitation.

Caution should be taken when interpreting any of the pooled
estimates as they represent data for awide period of time, reported
data averaged over a large number of years, included often over-
lapping samples from the same service, and often discrepancies
in the individual studies between the referred numbers and
those included in the summaries of characteristics. Additionally,
different measures were used to assess mental health outcomes,
for example, any diagnosis of an eating disorder versus a single
symptom such as binge eating, and inclusion of historical diffi-
culties, for example, self-harm ever versus current self-harm.

As there were multiple studies in some countries reporting
referrals by year, a single study was selected with the largest study
period and/or which represented the largest or most representa-
tive service. This could have influenced the findings of referral
patterns. It was not possible to make inferences about changes
over time for most characteristics explored due to overlapping
samples and data being reported over large time periods in
individual studies. There were some studies that did not report
changes over time in the ratio of birth-registered females to males
hence the mid-point from studies reporting figures across years
was used. This may have artificially created trends in the data as
there were often overlapping samples from the same service that
are likely to include the same individuals multiple times. Despite
these caveats, the results do show similar trends in the ratios to
those studies reporting data split by year.

Conclusions

There has been a twofold to threefold increase in referrals to
specialist gender services for children/adolescents across many
countries. These children/adolescents show higher than expected
levels of ASC, ADHD, anxiety, depression, eating disorders,
suicidality, self-harm and adverse childhood experiences. Agree-
ment of core characteristics for collection at referral/assessment
would help to ensure services measure key outcomes and enable
them to develop to meet the needs of these children and adoles-
cents. Services need to assess and respond to any co-occurring
needs and complexities.
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