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Abstract

Purpose: This study sought to replicate and expand a previous pilot investigation of reproductive knowledge,
attitudes toward fertility and parenthood, and sources of information on these topics among transgender and
gender-expansive (TGE) youth.

Methods: The Yale Pediatric Gender Program (YPGP) Reproductive Knowledge and Experiences Survey (YPGP-
RKES) was administered to 70 TGE adolescents receiving care at an interdisciplinary clinic providing gender-affirming
health care at an academic medical center. Data gathered included sources of information on reproduction and
fertility, concerns about future parenthood and reproduction, and interest in different types of parenthood.
Results: Over a third (39.1%) of participants reported it was important to them to have a child one day, while
only a small proportion (23.2%) reported an interest in biological parenthood. A plurality of participants (37.3%)
reported at least one concern about future fertility. The number of reproductive concerns did not differ by age or
treatment (puberty blockers or gender-affirming hormones vs. no treatment) status. With respect to needs for
more information and sources of information, most (56.5%) participants received information about fertility is-
sues before this study, with the most cited source of information being online research.

Conclusions: The current study replicated and extended previous findings on the reproductive attitudes and knowl-
edge of TGE adolescents. Understanding the informational needs and priorities of adolescent TGE patients presenting
for medical treatment will allow providers to give more robust patient education. This will, in turn, facilitate patients’
ability to provide fully informed consent for treatment that aligns with their fertility and reproductive priorities and goals.
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Introduction gender-affirming hormones, such as testosterone or es-

A 2017 Centers for Disease Control and Prevention
survey found that 1.9% of teens in grades 9-12 identi-
fied as transgender." The proportion of people identify-
ing as transgender/gender expansive (TGE) is increasing
over time in the United States, although precise estima-
tes of the proportion of TGE adolescents vary.”

Many transgender adolescents, who have access to
medical providers that provide transition-related care
to TGE individuals, pursue gender-affirming medical
treatment, including puberty-blocking agents in the
form of gonadotropin-releasing hormone agonists or
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trogen. Current standards of care from the World Pro-
fessional Association for Transgender Health® and the
Endocrine Society® often recommend treatment before
or early in puberty to achieve maximum benefit before
irreversible developmental changes.

Patients considering puberty blockers or gender-
affirming hormone therapy typically consult a health
care professional to discuss initiating treatment. For
many patients, the benefits of puberty blockers
and/or hormones (e.g., reducing the growth of second-
ary sex characteristics of their birth sex and stimulating
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development of secondary sex characteristics of their
affirmed gender)’ often outweigh potential risks
(e.g., decreased bone density and a possible increase
in cardiovascular risk).”

TGE youth are at a substantially increased risk
of being diagnosed with a variety of mental health con-
ditions,”” and research has shown gender-affirming
hormone therapy is associated with a decrease in de-
pression, suicidal ideation, and symptoms of gender
dysphoria, as well as an improvement in subjective qual-
ity of life and well-being in young TGE patients.>”'*"">
A recent study of a wider age range (18-44 years) of
TGE individuals found that gender-affirming surgical
procedures result in lower psychological distress and
suicidal ideation in recipients compared with individu-
als without access to such procedures."*

Gender-affirming hormone therapies are poten-
tially associated with increased risk of infertility, due
to decreased sperm production in patients assigned
male at birth'>'® and decreased ovulation in patients
assigned female at birth,'”'® although the degree of in-
fertility and reversibility following discontinuation of
hormones remains unclear.'>*

Multiple studies have found that a majority of trans-
gender adolescents desire future parenthood.”'**
However, the rates appear to be much less than their
cisgender peers. A study of healthy adolescents
assigned female at birth showed a significant difference
in desire for parenthood between transgender/gender-
diverse adolescents and their cisgender peers, with
67% of TGE respondents endorsing interest in future
parenthood and 93% of cisgender participants endors-
ing the same.”®

Additionally, multiple studies have found that only a
minority of TGE youth planned to have biological chil-
dren*'"** Significant barriers also impact fertility
preservation rates of TGE adolescents undergoing
medical transition.'® Detailed consultation with fertil-
ity specialists during medical transition happens in-
frequently,’® and a recent review'® reported that
utilization rates of fertility preservation range from
as low as 2.7% in some U.S. studies to as high as
34% in Dutch studies.

It remains unclear how geographic variations in clin-
ical practices, financial barriers, or cultural differences
may contribute to these vastly different utilization
rates. Taken together, risks to fertility combined with
low rates of consultation and wide-ranging utilization
rates of fertility preservation suggest a need for in-
creased research on how patients conceptualize and
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prioritize future fertility and parenthood, as well as
methods of reducing barriers to care.

TGE adolescents undergoing medical transition are
required to make considerable risk-benefit decisions,
with long-term consequences, at a time in which they
are already processing significant physical and social
changes. While cisgender adolescents may have diffi-
culty in processing the changes associated with this
developmental period, TGE adolescents are simulta-
neously faced with the additional emotional and cog-
nitive demands of navigating their transgender or
nonbinary gender identities in a largely cisnormative,
binary-gendered society, as discussed by Strang et al.*’

This is compounded by the fact that pursuing med-
ical transition requires them to make consequential de-
cisions regarding their future fertility and their desire
for biological parenthood later in life. Prior studies
have demonstrated that approximately half of TGE
adults reported that they specifically desire biological
children,®° while only 30% of TGE adolescents in one
study reported that future parenthood was important.*?

Differences in desire for biological parenthood in
TGE adults compared with adolescents may reflect
changes in attitudes with age or generational differ-
ences in the perception of biological parenthood. Clear
and effective counseling on fertility risks throughout
medical transition is particularly important for adoles-
cents, as adolescents’ attitudes regarding desirability
and preferred type of future parenthood may change
with age. Information on youth’s priorities and con-
cerns can assist providers in supporting TGE adoles-
cents as they navigate the unique challenges associated
with this developmental period.

Current study
The current study sought to replicate a previous inves-
tigation, which surveyed 23 TGE youths regarding their
knowledge, attitudes, and beliefs about reproduction
and fertility.”> Adolescents were surveyed during intake
to a pediatric gender program. We sought to expand
the scope by characterizing TGE youths’ knowledge, be-
liefs, and attitudes based on relevant additional factors
(e.g., age, gender identity), and further develop direc-
tions for future research. We also expand on previous
literature by providing insight into what types and
sources of information are preferred by TGE adoles-
cents considering or undergoing medical transition.
Based on data from the previous study*” and re-
search in the oncofertility literature,”** we hypothe-
sized that both age and medical intervention (use of
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puberty blockers or gender-affirming hormones) would
be associated with differences in reproductive knowledge
and concerns in our patient population. We also
expected that desire for future parenthood and prefer-
ence for biological parenthood would be associated
with level of concern regarding the effects of hormone
treatment on future fertility.

Methods

Participants

Seventy participants were recruited from the Yale
Pediatric Gender Program (YPGP), an interdisciplin-
ary outpatient program that provides gender-affirming
care to children, adolescents, and young adults. Partic-
ipants were included as part of a long-term study on
the health of TGE youth.** Participants were included
if they identified as a gender different than their sex
assigned at birth and were between the ages of 12
and 22 years of age. The inclusion criteria were selected
based on the authors” previously published pilot study
on TGE youths’” reproductive and fertility knowledge
and attitudes.”> Our sample in this study does not in-
clude participants from the original pilot study. Infor-
mation on handling of missing data is available in
Supplementary Data S1.

Participants were on average 16 years of age (M=
16.17 years; SD=2.00, range 13-22). Most patients
identified as transmasculine (59.4%), white (69.6%),
and non-Hispanic (85.5%). Most patients reported
having private insurance (82.6%). Nearly 25% (24.6%)
of participants were receiving puberty blockers or
gender-affirming hormones at the time of survey.
Table 1 for complete demographics.

Procedure

Participants were recruited as part of their routine care
at YPGP. Interested participants, and if under 18, their
parents or guardians, provided informed consent
and/or parental consent and youth assent following a
description of the study risks and benefits. The study
was approved by the university’s local Institutional
Review Board (Protocol ID 1605017811).

Responses to measures as well as demographic
information (age, sex assigned at birth, race/ethnicity,
insurance status, use of puberty blockers, or gender-
affirming hormones) was captured through a standard
intake battery and a medical records review, respectively.

Measures
The Yale Pediatric Gender Program Reproductive
Knowledge and Experiences Survey (YPGP-RKES)
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Table 1. Demographic Characteristics of Transgender/
Gender-Expansive Adolescents Completing a Survey
on Fertility and Future Parenthood, by Gender Identity

Total

Participant characteristic (N=69)
Age (years), mean=+SD 16.17£2.00
Gender identity, n (%)

Transmasculine 41 (59.4%)

Transfeminine 16 (23.2%)

Nonbinary/other 12 (17.4%)
Race/ethnicity, n (%)

White/Caucasian 48 (69.6%)

Black/African American 3 (4.3%)

Hispanic or Latino 9 (13.0%)

Asian 2 (2.9%)

Other/unknown 7 (10.1%)
Insurance

Public 12 (17.4%)

Private 57 (82.6%)
Use of puberty blockers or gender-affirming hormones

Yes 17

No 52

SD, standard deviation.

was used to assess knowledge, attitudes, and beliefs
about reproduction, fertility, and parenthood in the
context of gender-affirming medical treatment.**

Questions were a mix of “Yes”/”’No”/”Unsure” re-
sponses for questions about future parenthood, a 5-
point Likert scale (1-5, “Strongly Disagree”-“Strongly
Agree”) for reproductive concerns, and “True”/”False”
questions for reproductive knowledge. Question 1.7
(“It is okay if I am not able to have a child one day”)
was reverse coded for scoring. Participants were consid-
ered as having a reproductive concern if they answered
>3 on the Likert scale. Additional information about
the YPGP-RKES can be found elsewhere.*?

Results

Attitudes toward parenthood

Of our 69 participants, 39.1% (n=27) endorsed that it
was important to them to have a child one day, with
33.3% (n=23) stating that they were unsure about
having a child. With respect to types of parenthood,
23.2% (n=16) participants endorsed interest in biolog-
ical parenthood, whereas most participants (82.6%,
n=57) endorsed interest in adoption (Fig. 1).

A one-way analysis of variance (ANOVA) revealed
no significant differences in average age by category
of importance of parenthood (F[2,66] =0.137, ns) or in-
terest in biological parenthood (F[1,67] =0.099, ns). One-
way ANOVA also revealed no differences in the number
of types of acceptable parenthood between gender identi-
ties (F [2,66] =1.23, ns). Small cell sizes prevented valid
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FIG. 1. Interest in types of parenthood.

comparisons of self-reported importance of having a
child one day or interest in biological parenthood by
gender.

However, it is notable that 50% of transfeminine
participants (n=8) reported that future parenthood
was important, compared with 36.6% of transmascu-
line participants (n=15) and 33.3% of nonbinary re-
spondents (n=4) (Table 2). There was no significant
difference in self-reported importance of having a
child between patients who were taking either puberty
blockers or gender-affirming hormones versus those
who were not (3* [2, N=69] =5.357, ns). Desire for
biological parenthood also did not vary significantly
between patients who were taking either puberty block-
ers or gender-affirming hormones versus those who
were not (p=0.743, two-tailed Fisher’s exact test).

Reproductive concerns
A plurality of participants endorsed one reproduc-
tive concern (37.3%, n=25), with only 12 partici-

Table 2. Importance of Parenthood by Gender Identity

Gender identity

Important to

have a child Nonbinary/

one day Transmasculine Transfeminine Other Total
Yes 15 8 4 27
No 1 2 6 19
Unsure 15 6 2 23

pants (17.9%) reporting no reproductive concerns.
On average, participants had 1.57 (SD=1.14) repro-
ductive concerns.

There were no significant differences in the num-
ber of reproductive concerns by stated impor-
tance of having children one day (one-way ANOVA,
F[2,66] =0.638, ns) or for participants endorsing in-
terest in biological parenthood (t[67]=—0.987, ns).
There were also no significant differences in the num-
ber of concerns by age (linear regression, F[1,65]=0.202,
ns) or for participants on puberty blockers/hormones
(t[65] =0.327, ns). With respect to specific reproduc-
tive concerns, 37.6% of participants stated that it was
stressful to think about having a child one day
(n=26). A minority of patients worried about their
ability to have a child one day (15.9%, n=11) (Fig. 2).

Reproductive knowledge
Reproductive knowledge was assessed based on partic-
ipants’ answers to five questions regarding reproduc-
tive principles. The mean reproductive knowledge
score was 3.59 (§SD=0.975), corresponding to mean
percentage correct of 71.9% (SD=19.50). A slight ma-
jority (55.1%) of participants scored 4 or more and 3
participants (4.3%) scored only one correct (Table 3).
Transmasculine participants had a mean number of
correct answers of 3.61, corresponding to an average of
72.2% correct. Transfeminine participants had a mean
number correct of 3.69 (73.8%, SD =0.87). Participants
with other gender identities, including nonbinary
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-
Okay if unable to have a child G
Delaying/stopping medical transition to... NG
Stressful to think about having a child one day I
Time and effort to have a child I
Chance of child being transgender NG
Disclosing possible infertility to partner I
Future ability to have a child one day I
0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0%
FIG. 2. Frequency of reproductive concerns.
\

participants, had a mean number correct of 3.42
(68.4%, SD=1.00). A linear regression found a signifi-
cant relationship between participant age and number
of questions correct (F[1,67]=19.44, p<0.001).

Sources of information
Participants were surveyed on information sources
and needs related to fertility and reproduction. Most
participants (56.5%, n=39) endorsed speaking to
someone about fertility before being surveyed.
Table 4 shows frequencies of reported information
gaps. Mean number of unmet informational needs
per participant was 1.37 (SD=1.69, n=68). Of the
16 patients on puberty blockers or gender-affirming
hormone therapy at the time of survey, the majority
(9 participants, 56.3%) reported no unmet informa-
tion needs. Of the 52 patients on no treatment at
the time of survey, 25 (48.1%) reported no unmet in-
formation needs.

The most cited source of information by participants
was research online (56.5%) (Table 5). Participants
were also surveyed on preferred sources of information

to meet unmet needs, with a plurality (44.9%) endors-
ing “Discussion with a doctor” as a preferred source of
information (Table 6).

Discussion

The present study sought to replicate and extend pre-
vious findings from a pilot study** on TGE youths’ at-
titudes and knowledge toward fertility and future
parenthood. This investigation also adds needed addi-
tional evidence to the small existing literature on this
topic. We found that a majority of TGE youth reported
that future parenthood is either not important to them
or that they are unsure of its importance, in line with
findings from the previous pilot study.*

Notably, adoption was reported to be the most pre-
ferred type of parenthood in our sample, and biological
parenthood was the least preferred. No significant dif-
ferences were found in the number of types of accept-
able future parenthood based on gender identity, and
no differences in importance of future parenthood or
interest in biological parenthood were found based
on age or on current treatment status. Analysis of dif-
ferences in the importance of future parenthood by

Table 3. Knowledge About Reproductive Health and Fertility Among Transgender/Gender-Expansive Adolescents

Correct % responding
Question answer correctly
Q1. All people who want to become birth parents are able to. False 75.4%
Q2. Hormones may affect a person'’s ability to have a child in the future. True 85.5%
Q3. A doctor can accurately predict the effect that hormones will have on a person’s ability to have a False 43.5%
child in the future.
Q4. An egg from a person born female and a sperm from a person born male are needed to make a True 59.4%
baby.
Q5. Storing eggs or sperm is one way to preserve the ability to have a child in the future. True 94.2%

Q1 had 68 completed responses and one that was left incomplete. This incomplete response was not awarded points for a correct answer, and

sample size was treated as 69.
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Table 4. Fertility/Reproduction Informational Gaps
of Transgender/Gender-Expansive Adolescents
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Table 6. Preferred Potential Sources of Fertility-
Related Information

Informational need % Endorsing

Possible effects of taking hormones on a person’s 22.1%
ability to have a child in the future

Risks and benefits of waiting to take hormones to 27.9%
preserve eggs/sperm

Who to talk to about my own ability to have a child in 27.9%
the future

Options to increase my chance of becoming a birth 39.7%
parent in the future

Alternatives to having biological children one day 19.1%

This section was left incomplete by one participant of our sample of
69, resulting in a valid sample of 68 participants.

gender identity was precluded by small cell sizes in our
sample. However, we note that half of transfeminine
participants endorsed future parenthood being impor-
tant, whereas approximately a third of both transmas-
culine and nonbinary participants endorsed the same.

These findings on the importance of biological par-
enthood in TGE adolescents supplement various findings
in the literature, which range from 12% of participants en-
dorsing the importance of biological parenthood** to as
high as 50% of participants.®® Low prioritization of
biological parenthood may partially stem from partici-
pants’” hesitancy to forgo or delay medical transition
to preserve fertility. Almost a third of our participants
endorsed delay of transition as a concern, although this
is infrequently reported in the literature.”*>”

Such levels of interest in parenthood may partially
result from a desire to avoid dysphoria associated
with traditionally gendered parental roles.”®*” Dyspho-
ria may be particularly prominent in biological parent-
hood where pregnancy and contribution of sperm and
eggs are considered especially gendered. In addition,
disinterest or ambivalence about parenthood may re-
flect participants’ age and developmental stage, as pre-
vious literature has shown that TGE adolescents report
lower interest in parenthood and biological parenting
than TGE adults.”' %%

Table 5. Sources of Fertility-Related Information Used
by Transgender/Gender-Expansive Adolescents

% of respondents

Source of information endorsing use

Discussion with a doctor 42.0%

Handout with written information 10.1%
from a doctor

Discussion with family or friends 44.9%

Researched online on my own 56.5%

Other 13.0%

Did not know anything about these 8.7%

topics before today’s visit

% of respondents

Source of information endorsing acceptability

Discussion with a doctor 44.9%

Handout with written information 21.7%
from a doctor

Research online 31.9%

Other 2.9%

Most participants endorsed at least one reproduc-
tive concern. The most common reproductive concerns
generally did not pertain to the ability to have biologi-
cal children, but rather to concerns and apprehension
related to parenting, such as the time and effort of
having a child or to the stress of thinking about future
parenthood. This wide variety of patients’ concerns
highlights the need for providers to have detailed con-
versations regarding patients’ specific feelings toward
fertility and parenthood.

Gaps in reproductive knowledge were shown to be
common in our sample, with few adolescents cor-
rectly stating that physicians cannot accurately pre-
dict the effect of hormones on fertility. This finding
echoes previous results,”> and highlights the im-
portance of clear risk-benefit discussions with TGE
patients before initiating puberty blockade and
hormone therapy.*®

However, the vast majority of participants were able
to correctly state that hormones may affect future fer-
tility, potentially indicating patients’ greater familiarity
with specific reproductive health concepts pertinent to
hormone treatment. Only 59.4% were able to correctly
state that “an egg from someone born female and a
sperm from someone born male are required to make
a baby.” This is consistent with results from the original
investigation from Morrison et al.,”> where 60.9% of re-
spondents answered correctly.

These results may reflect participants’ reading of the
question’s terminology, which uses verbiage that is
currently considered out of date when describing a per-
son’s natal sex. For example, transmasculine individu-
als may consider themselves “born male” despite being
assigned female at birth, in which case an answer of
“No” or “Unsure” may indicate conflict with the
phrasing of the question rather than a gap in knowl-
edge. Participants’ answers on this topic may also re-
sult from a high degree of optimism for the potential
of reproductive technologies to allow for fertility, al-
though these technologies currently still require a
sperm and an egg to function.”® Notably, age was a
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significant predictor of reproductive knowledge - as
age increased, so too did the proportion of questions
answered correctly.

This association may reflect the fact that older pa-
tients may be more likely to be further along the treat-
ment pathway or may have had more opportunities to
obtain this information from educators, peers, family,
and the internet.*>*! It should be noted that terminology
related to gender identity and associated sex characteris-
tics changes often, and researchers should monitor and
be prepared to frequently update measures to ensure ac-
cessible and current verbiage balanced with attending to
measurement issues (i.e., validity of instruments).

Most participants reported speaking to someone
about fertility before study participation, while less
than half reported discussing these topics with a physi-
cian. Importantly, most patients on puberty blockers
or gender-affirming hormones endorsed having such
discussions with a physician.

Most patients currently taking gender-affirming hor-
mones or puberty blockers reported feeling sufficiently
informed on fertility topics, suggesting that they had
been adequately counseled before initiating treatment.
At the same time, a substantial portion reported
unmet information needs, which suggests an opportu-
nity for improvement in counseling practices before ini-
tiating gender-affirming treatment, especially given our
finding that discussion with a physician was the most
preferred source of information.

These findings reinforce the need for providers to
carefully assess patients’ informational needs both ini-
tially at the start of treatment and as treatment continues,
as new questions and concerns may arise with time.
A substantial portion of patients not currently on medica-
tion also reported no unmet information needs, suggest-
ing that many of these patients either do not prioritize
fertility-related information in treatment decisions or
feel sufficiently informed before starting treatment.

Limitations

This study has several limitations. First, we are limited in
generalizing to the broader TGE population, as partici-
pants included only TGE youth patients at a single,
urban, pediatric gender program in the Northeast. Dem-
ographically, this sample is not representative of the larger
population’s racial/ethnic and socioeconomic diversity,
which also limits generalizability. Second, this sample
was actively seeking gender-affirming care whereas not
all TGE adolescents choose to or are able to seek affirming
care. Future research may supplement this investigation
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by recruiting a more representative sample of TGE adoles-
cents, including those who may not be connected to
gender-affirming care and those from more racially and
socioeconomically diverse backgrounds.

Additionally, longitudinal research examining within-
subject changes in attitudes and knowledge has the
potential to characterize how providers and adolescent
patients engage over time in shared decision making
on reproductive topics.

It likewise remains unclear how the attitudes de-
scribed by participants in this study might translate
to delaying of transition for fertility preservation or
might translate to future treatment attitudes, or retro-
spective wishes (e.g., regret that they did not delay tran-
sition to preserve fertility) among patients undergoing
medical transition. Finally, our sample was limited in
its representation of patients with nonbinary gender
identities (17.4%, n=12), such as those who identify
as genderqueer or genderfluid. This limits our ability
to generalize findings to nonbinary individuals, which
should be a central focus of future investigations, in-
cluding by oversampling to maximize statistical power.

Future directions

Future research should build on this work by increas-
ing sample diversity. For example, research into the
priorities and experiences of nonbinary and gender-
fluid adolescents is needed to best serve such patients.
Nonbinary individuals may be less likely to pursue
medical transition and may also be less likely to receive
information needed to make decisions on hormones,
including information on fertility preservation.***

Additionally, there is a growing body of literature
consisting of qualitative examinations of the fertility/
reproductive attitudes of TGE adults**~*” and TGE ado-
lescents.”>*”*¥=>! Future research should expand on
these works by providing larger and more diverse sam-
ples, as qualitative research has significant potential to
present a nuanced view of the varied experiences and chal-
lenges of TGE adolescents considering gender-affirming
treatment. This qualitative work could, in turn, guide de-
velopment of measures and quantitative research.

Future research should also include evaluation of spe-
cific best practices or protocols for providers counseling
patients on hormone therapy and fertility to maximize
patient engagement and satisfaction, as work is cur-
rently being done to develop such protocols.”* A proto-
col could guide providers who often see many patients
each clinic day and could ensure consistency of infor-
mation transmission to patients. In this way, such a
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protocol would have both an educational and interven-
tional function to counter incomplete or misinforma-
tion received elsewhere. Measures such as the one
used in our survey could also be used, once validated,
as an intervention to determine patients’ priorities
and to stimulate discussion of topics therein.

While our study provided opportunities for patients
to describe preferred sources of information on repro-
ductive topics, future research could delve into further
detail on best practices for these sources. This would
allow stakeholders to further optimize information deliv-
ery to patients before engaging in shared decision mak-
ing and fertility counseling. For example, such research
could inform stakeholders involved in the creation of
online materials for reproductive health education, as
our sample and others reported significant engagement
with online sources of information. Patients are best
served when providers meet them where they are
when providing care, and online information continues
to be a leading source of patient education for youth.

While the present study investigated participants’
knowledge of biological reproduction, it is vital to
learn about TGE adolescents’ understanding of other
pathways to parenthood. In the United States, adoption
policy varies on a state-by-state basis, and most states
prohibit adoption agencies from discriminating on
the basis of gender identity.”> While there are no spe-
cific legal barriers to adoption by TGE parents, TGE
individuals may face practical barriers and discrimi-
nation similar to that experienced by same-sex cou-
ples.>*> The experiences of TGE individuals in pursuing
adoption requires further study.

Future studies could also examine youth partici-
pants’ views on the potential challenges of the adoption
process to ensure that patients are adequately informed
about all options. Future work should additionally
examine how patients’ knowledge and reproductive pri-
orities change over time, and how endocrine treatment
and function may be associated with these changes.

Lastly, future research could elucidate barriers to fer-
tility preservation in this patient population. For exam-
ple, such work could help stakeholders understand
how cost barriers may affect patients from particular
demographic groups and geographic areas. Although
not assessed in our study, financial barriers have been
reported in the literature previously.>>®

Conclusions
The current study adds to the existing literature by
replicating a previous investigation of and provid-
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ing further insight into the reproductive attitudes and
knowledge of TGE adolescent patients presenting for
gender-affirming treatment. Understanding the infor-
mational needs and priorities of adolescent TGE
patients presenting for medical treatment will allow
providers to give more robust patient education. This
will, in turn, facilitate patients’ ability to provide fully
informed consent for treatment that aligns with their
fertility and reproductive priorities and goals.

Author Disclosure Statement
No competing financial interests exist.

Funding Information

This publication was made possible by the Yale School
of Medicine Fellowship for Medical Student Research
awarded to Justin Halloran.

Supplementary Material
Supplementary Data S1

References

1. Johns MM, Lowry R, Andrzejewski J, et al. Transgender identity and
experiences of violence victimization, substance use, suicide risk, and
sexual risk behaviors among high school students—19 states and large
urban school districts, 2017. MMWR Morb Mortal Wkly Rep. 2019;68:
67-71.

2. Meerwijk EL, Sevelius JM. Transgender population size in the United
States: a meta-regression of population-based probability samples.

Am J Public Health. 2017;107:e1-e8.

3. Coleman E, Bockting W, Botzer M, et al. Standards of care for the health of
transsexual, transgender, and gender-nonconforming people, Version 7.
Int J Transgend. 2012;13:165-232.

4. Hembree WC, Cohen-Kettenis PT, Gooren L, et al. Endocrine treatment of
gender-dysphoric/gender-incongruent persons: an Endocrine Society*
Clinical Practice Guideline. J Clin Endocrinol Metab. 2017;102:3869-3903.

5. Unger CA. Hormone therapy for transgender patients. Transl Androl Urol.
2016;5:877-884.

6. Connolly MD, Zervos MJ, Barone CJ, et al. The mental health of trans-
gender youth: advances in understanding. J Adolesc Health. 2016;59:
489-495.

7. de Vries ALC, McGuire JK, Steensma TD, et al. Young adult psychological
outcome after puberty suppression and gender reassignment. Pediatrics.
2014;134:696-704.

8. Becerra-Culqui TA, Liu Y, Nash R, et al. Mental health of transgender and
gender nonconforming youth compared with their peers. Pediatrics.
2018;141:20173845.

9. Reisner SL, Vetters R, Leclerc M, et al. Mental health of transgender youth
in care at an adolescent urban community health center: a matched
retrospective Cohort Study. J Adolesc Health. 2015;56:274-279.

10. Achille C, Taggart T, Eaton NR, et al. Longitudinal impact of gender-
affirming endocrine intervention on the mental health and well-being of
transgender youths: preliminary results. Int J Pediatr Endocrinol. 2020;
2020:8.

11. Murad MH, Elamin MB, Garcia MZ, et al. Hormonal therapy and sex
reassignment: a systematic review and meta-analysis of quality of life and
psychosocial outcomes. Clin Endocrinol (Oxf). 2010;72:214-231.

12. White Hughto JM, Reisner SL. A systematic review of the effects of hor-
mone therapy on psychological functioning and quality of life in trans-
gender individuals. Transgend Health. 2016;1:21-31.

13. Kuper LE, Stewart S, Preston S, et al. Body dissatisfaction and mental
health outcomes of youth on gender-affirming hormone therapy.
Pediatrics. 2020;145:€20193006.



336

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

. Almazan AN, Keuroghlian AS. Association between gender-affirming

surgeries and mental health outcomes. JAMA Surg. 2021;156:611-618.

. LUbbert H, Leo-Rof3berg I, Hammerstein J. Effects of ethinyl estradiol on

semen quality and various hormonal parameters in a eugonadal male.
Fertil Steril. 1992;58:603-608.

. Schulze C. Response of the human testis to long-term estrogen treat-

ment: morphology of Sertoli cells, Leydig cells and spermatogonial stem
cells. Cell Tissue Res. 1988;251:31-43.

. lkeda K, Baba T, Noguchi H, et al. Excessive androgen exposure in female-

to-male transsexual persons of reproductive age induces hyperplasia
of the ovarian cortex and stroma but not polycystic ovary morphology.
Hum Reprod. 2013;28:453-461.

. Futterweit W, Deligdisch L. Histopathological effects of exogenously ad-

ministered testosterone in 19 female to male transsexuals. J Clin Endo-
crinol Metab. 1986;62:16-21.

. Baram S, Myers SA, Yee S, Librach CL. Fertility preservation for trans-

gender adolescents and young adults: a systematic review. Hum Reprod
Update. 2019;25:694-716.

Neblett MF, Hipp HS. Fertility considerations in transgender persons.
Endocrinol Metab Clin North Am. 2019;48:391-402.

Chiniara LN, Viner C, Palmert M, Bonifacio H. Perspectives on fertility
preservation and parenthood among transgender youth and their par-
ents. Arch Dis Child. 2019;104:739-744.

Morrison A, Olezeski C, Cron J, Kallen AN. A pilot study to assess attitudes
toward future fertility and parenthood in transgender and gender ex-
pansive adolescents. Transgend Health. 2020;5:129-137.

Persky RW, Gruschow SM, Sinaii N, et al. Attitudes toward fertility pres-
ervation among transgender youth and their parents. J Adolesc Health.
2020;67:583-589.

Strang JF, Jarin J, Call D, et al. Transgender youth fertility attitudes
questionnaire: measure development in nonautistic and autistic trans-
gender youth and their parents. J Adolesc Health. 2018;62:128-135.
Langer MD, Silver EJ, Dodson NA, et al. Fertility desires of adolescent fe-
males: decreased desire for children in those identifying as transgen-
der/gender diverse and in depressed adolescents. J Pediatr Adolesc
Gynecol. 2020;33:703-707.

Chen D, Simons L, Johnson EK, et al. Fertility preservation for transgender
adolescents. J Adolesc Health. 2017;61:120-123.

Strang JF, Chen D, Nelson E, et al. Transgender youth executive func-
tioning: relationships with anxiety symptoms, autism spectrum disorder,
and gender-affirming medical treatment status. Child Psychiatry Hum
Dev. 2021 [Epub ahead of print]; DOI:10.1007/s10578-021-01195-6.
Wierckx K, Stuyver |, Weyers S, et al. Sperm freezing in transsexual
women. Arch Sex Behav. 2012;41:1069-1071.

Wierckx K, Van Caenegem E, Pennings G, et al. Reproductive wish in
transsexual men. Hum Reprod. 2012;27:483-487.

De Sutter P, Kira K, Verschoor A, Hotimsky A. The desire to have children
and the preservation of fertility in transsexual women: a survey. Int J
Transgend. 2002;6.

Kim J, Deal AM, Balthazar U, et al. Fertility preservation consultation for
women with cancer: are we helping patients make high-quality deci-
sions? Reprod Biomed Online. 2013;27:96-103.

Balthazar U, Deal AM, Fritz MA, et al. The current fertility preservation
consultation model: are we adequately informing cancer patients of their
options? Hum Reprod. 2012;27:2413-2419.

Gorman JR, Su Hl, Pierce JP, et al. A multidimensional scale to measure
the reproductive concerns of young adult female cancer survivors.

J Cancer Surviv. 2014;8:218-228.

Benedict C, Thom B, Friedman DN, et al. Young adult female cancer sur-
vivors’ unmet information needs and reproductive concerns contribute to
decisional conflict regarding posttreatment fertility preservation: decisions
about future fertility preservation. Cancer. 2016;122:2101-2109.

Nahata L, Tishelman AC, Caltabellotta NM, Quinn GP. Low fertility pres-
ervation utilization among transgender youth. J Adolesc Health. 2017;61:
40-44.

Chen D, Matson M, Macapagal K, et al. Attitudes toward fertility and re-
productive health among transgender and gender-nonconforming ado-
lescents. J Adolesc Health. 2018;63:62-68.

Kyweluk MA, Sajwani A, Chen D. Freezing for the future: transgender
youth respond to medical fertility preservation. Int J Transgend. 2018;19:
401-416.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

54,

55.

56.

HALLORAN ET AL.

Hudson J, Nahata L, Dietz E, Quinn GP. Fertility counseling for transgen-
der AYAs. Clin Pract Pediatr Psychol. 2018;6:84-92.

Huang JYJ, Rosenwaks Z. Assisted reproductive techniques. Methods Mol
Biol. 2014:171-231.

Donaldson AA, Lindberg LD, Ellen JM, Marcell AV. Receipt of sexual health
information from parents, teachers, and healthcare providers by sexually
experienced U.S. adolescents. J Adolesc Health. 2013;53:235-240.
Holstrom AM. Sexuality education goes viral: what we know about online
sexual health information. Am J Sex Educ. 2015;10:277-294.

Clark BA, Veale JF, Townsend M, et al. Non-binary youth: access to
gender-affirming primary health care. Int J Transgend. 2018;19:158-169.
Riggs DW, Bartholomaeus C. Fertility preservation decision making
amongst Australian transgender and non-binary adults. Reprod Health.
2018;15:181.

von Doussa H, Power J, Riggs D. Imagining parenthood: the possibilities
and experiences of parenthood among transgender people. Cult Health
Sex. 2015;17:1119-1131.

Tasker F, Gato J. Gender identity and future thinking about parenthood: a
qualitative analysis of focus group data with transgender and non-binary
people in the United Kingdom. Front Psychol. 2020;11:865.

Hoffkling A, Obedin-Maliver J, Sevelius J. From erasure to opportunity: a
qualitative study of the experiences of transgender men around preg-
nancy and recommendations for providers. BMC Pregnancy Childbirth.
2017;17(52):332.

Voultsos P, Zymvragou CE, Karakasi MV, Pavlidis P. A qualitative study
examining transgender people’s attitudes towards having a child to
whom they are genetically related and pursuing fertility treatments in
Greece. BMC Public Health. 2021;21:378.

Pullen Sansfacon A, Temple-Newhook J, Suerich-Gulick F, et al. The ex-
periences of gender diverse and trans children and youth considering
and initiating medical interventions in Canadian gender-affirming spe-
ciality clinics. Int J Transgend. 2019;20:371-387.

Quain KM, Kyweluk MA, Sajwani A, et al. Timing and delivery of fertility
preservation information to transgender adolescents, young adults, and
their parents. J Adolesc Health. 2021;68:619-622.

Kerman HM, Pham A, Crouch JM, et al. Gender diverse youth on fertility and
future family: a qualitative analysis. J Adolesc Health. 2021;68:1112-1120.
Chen D, Kyweluk MA, Sajwani A, et al. Factors affecting fertility decision-
making among transgender adolescents and young adults. LGBT Health.
2019;6:107-115.

Kolbuck VD, Sajwani A, Kyweluk MA, et al. Formative development of a
fertility decision aid for transgender adolescents and young adults: a
multidisciplinary Delphi consensus study. J Assist Reprod Genet. 2020;37:
2805-2816.

Equality Maps: Foster and Adoption Laws. Movement Advancement
Project. Available at: www.lgbtmap.org/equality-maps/foster_and_
adoption_laws Accessed December 12, 2021.

Farr RH, Goldberg AE. Sexual orientation, gender identity, and adoption
law: sexual orientation, gender identity, adoption law. Fam Court Rev.
2018;56:374-383.

Goldberg AE, Tornello S, Farr R, et al. Barriers to adoption and foster care
and openness to child characteristics among transgender adults. Child
Youth Serv Rev. 2020;109:104699.

Brik T, Vrouenraets LJJJ, Schagen SEE, et al. Use of fertility preservation
among a cohort of transgirls in the Netherlands. J Adolesc Health. 2019;
64:589-593.

Cite this article as: Halloran J, Smidt AM, Morrison A, Cron J,
Kallen AN, Olezeski CL (2023) Reproductive and fertility knowledge
and attitudes among transgender and gender-expansive youth:

a replication and extension, Transgender Health 8:4, 328-336,

DOI: 10.1089/trgh.2021.0080.

Abbreviation Used

TGE =transgender and gender expansive



http://www.lgbtmap.org/equality-maps/foster_and_adoption_laws
http://www.lgbtmap.org/equality-maps/foster_and_adoption_laws

