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­­­Public controversies about how institutions should treat individuals who 
identify as a gender that does not correspond to their biological sex have 
recently been debated in the halls of government, in courtrooms, and 
on TV talk shows. Should males who identify as women have access to 
women’s restrooms? Which school locker room should girls who identify 
as boys be permitted, or required, to use? Should teachers be compelled to 
use a student’s preferred pronoun, or even a gender-neutral pronoun such 
as “ze” instead of “he” or “she”?

Alongside these questions of public concern, however, there are quieter 
matters of medicine and wellbeing. How should medical and mental health 
professionals care for patients who identify as the opposite sex, and how 
should families support loved ones who do so? The stakes are high: as 
detailed in a recent report in these pages, people who identify as transgen-
der are disproportionately likely to suffer from a variety of mental health 
problems, including depression, anxiety, suicide attempts, and suicide.1

Psychiatrists who follow the American Psychiatric Association’s 
Diagnostic and Statistical Manual use the term “gender dysphoria” for a 
condition in which “incongruence between one’s experienced/expressed 
gender and assigned gender” is accompanied by “clinically significant 
distress or impairment in social, occupational, or other important areas of 
functioning.”2 In this context, “experienced/expressed gender” refers to 
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the gender that the person subjectively identifies as or wishes to be pub-
licly recognized as — what is often referred to as “gender identity” — while 
“assigned gender” refers in almost all cases to his or her unambiguous 
biological sex. (In rare cases, a person’s biological sex is difficult to deter-
mine; such “intersex” individuals are born with biological features of both 
sexes. Most transgender individuals are not biologically intersex.3)

There is strikingly little scientific understanding of important ques-
tions underlying the debates over gender identity — for instance, there is 
very little scientific evidence explaining why some people identify as the 
opposite sex, or why childhood expressions of cross-gender identification 
persist for some individuals and not for others.4 Yet notwithstanding the 
limited data, physicians and mental health care providers have arrived at 
a number of methods for treating children, adolescents, and adults with 
gender dysphoria.

Of particular concern is the management of gender dysphoria in 
children. Young people with gender dysphoria constitute a singularly 
vulnerable population, one that experiences high rates of depression, 
self-harm, and even suicide.5 Moreover, children are not fully capable of 
understanding what it means to be a man or a woman. Most children with 
gender identity problems eventually come to accept the gender associated 
with their sex and stop identifying as the opposite sex.6 There is some 
evidence, however, that gender dysphoria and cross-gender identification 
become more persistent if they last into adolescence.7

In one prominent treatment approach, called “gender-affirming,” the 
therapist accepts, rather than challenges, the patient’s self-understanding 
as being the opposite sex. Gender-affirming models of treatment are 
sometimes applied even to very young children.8 Often, the gender-
affirming approach is followed in later youth and adulthood by hormonal 
and surgical interventions intended to make patients’ appearances align 
more closely with their gender identity than their biological sex. In order 
to improve the success of the physical changes, interventions at younger 
ages are increasingly being recommended.9

Gender identity clinics offering gender-affirmative psychotherapy for 
children and adolescents have opened for business in the United States 
and several other countries.10 Though there is little systematically col-
lected data on the number of young people (or even the number of adults) 
who identify as transgender or who have undergone sex-reassignment 
surgery,* there is some evidence that the number of people receiving med-
ical and psychotherapeutic care for gender identity issues is on the rise:
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● The Gender Identity Development Service in the United Kingdom, 
which treats only children under the age of 18, reports that it received 
94 referrals of children in 2009/2010 and 1,986 referrals of children 
in 2016/2017 — a relative increase of 2,000%.11 The service also 
reports that it received six referrals for children under the age of 6 in 
2009/2010, compared to thirty-two referrals for children under the 
age of 6 in 2016/2017 — a relative increase of 430%.12

● In a brief paper by psychologists from a gender clinic in Toronto, 
the authors reported a large increase in the number of referrals for 
children (ages 3 to 12) per year between 1988 and 1991, when the 
number of children referred went from around 40 per year to around 
80, a rate that remained steady through 2011.13 The authors also 
reported that between 2004 and 2007, the rate of adolescents (ages 
13 to 20) referred to their clinic rose from roughly 20 per year to 60, 
and then to nearly 100 per year by 2011.14

● In a paper by clinicians at Children’s Hospital Boston, the authors 
reported on the number of individuals who presented at the hospital 
with gender identity issues. Between 1998 and 2006, such patients 
presented to the hospital’s Endocrine Division at an average rate 
of 4.5 patients per year, but in the period from 2007 to 2009, after 
the hospital opened a gender identity clinic, the annual average of 
patients presenting with gender identity issues rose to 19 patients 
per year.15

● In a paper published in 2016, physicians from an Indianapolis pedi-
atric endocrinology clinic reported a “dramatic increase” in referrals 
for gender dysphoria since 2002, finding that of 38 patients referred 
between 2002 and 2015, “74% were referred during the last 3 
years.”16 The authors emphasized that their clinic does not specialize 
in gender dysphoria, and that “the remarkable increase in the number 
of new patients seen in our clinic over the last 3 years has occurred 
even though our referral base is unchanged, and our clinic has not 
specifically advertised its care for transgender patients.”17

* The most familiar colloquial term used to describe the medical interventions that transform the 
appearance of  transgender individuals may be “sex change” (or, in the case of  surgery, “sex-change 
operation”), but this is not commonly used in the scientific and medical literature today. While no 
simple terms for these procedures are completely satisfactory — in the context of  this article the 
most accurate description would be “hormonal and surgical interventions to modify secondary sex 
characteristics” — we employ the commonly used terms sex reassignment and sex-reassignment surgery 
or procedures, except when quoting a source that uses “gender reassignment” or some other term.
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The reasons for these rising rates are unclear. It may be that increased 
public awareness of gender dysphoria has made parents more willing 
to seek medical help for their children. (We should remember that it is 
parents or guardians, not children themselves, who make decisions about 
medical care.) However, the medical treatments provided for children with 
apparent symptoms of gender dysphoria, including affirmation of gender 
expression from the earliest evidence of cross-gender behaviors, may drive 
some children to persist in identifying as transgender when they might 
otherwise have, as they grow older, found their gender to be aligned with 
their sex. Gender identity for children is elastic (that is, it can change over 
time) and plastic (that is, it can be shaped by forces like parental approval 
and social conditions).18 If the increasing use of gender-affirming care 
does cause children to persist with their identification as the opposite sex, 
then many children who would otherwise not need ongoing medical treat-
ment would be exposed to hormonal and surgical interventions.

One particular gender-affirming intervention for children and young 
adolescents with gender dysphoria is puberty suppression (also known 
as puberty blocking) — a hormone intervention that prevents the normal 
progression of puberty. Puberty is a turbulent time in any young person’s 
life, and it can be terrifying for those who identify as the opposite sex. 
For parents of children with gender dysphoria, puberty suppression can 
appear very attractive. It seems like it might offer a medical solution for 
the anticipated confusion, anxiety, and distress by holding back the devel-
opment of the most conspicuous features of their children’s biological 
sex. Puberty suppression seems to offer an intermediate step between the 
social affirmation that parents can give very young children and the sex-
reassignment procedures that their kids can pursue once they’ve grown. 
And it seems to offer a way to mitigate the discordance between children’s 
beliefs about their gender and the realities of their bodily development 
(while acquiescing to, rather than challenging, the children’s self-under-
standing). Puberty suppression can, in short, look like safe passage from 
stormy seas of childhood expressions of beliefs about gender to the secure 
harbor of an adulthood lived permanently as the opposite sex.

In light of the growing prominence of gender identity issues in our 
society, and the appeal that puberty suppression may have for parents 
raising children who identify as the opposite sex, it is worth examining in 
detail what puberty suppression is, how it works, and whether it is as safe 
and prudent as its advocates maintain. As we shall see, the evidence for the 
safety and efficacy of puberty suppression is thin, based more on the sub-
jective judgments of clinicians than on rigorous empirical evidence. It is, 
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in this sense, still experimental — yet it is an experiment being conducted 
in an uncontrolled and unsystematic manner.

What Is Puberty?
Having experienced adolescence and the tumultuous changes it involves, 
most adults are familiar in a very personal way with puberty. But address-
ing the questions surrounding puberty-blocking interventions for gender 
dysphoria requires acquaintance with how puberty is defined and under-
stood in biology and medicine. Some fundamental facts about puberty are 
still unknown; in the words of one medical textbook, “Initiation of the 
onset of puberty has long been a mystery.”19 But on the whole, the main 
aspects of puberty are well understood.

A textbook chapter by William A. Marshall and James M. Tanner 
(for whom the Tanner scale, a detailed measure of the stages of puber-
tal development is named) describes puberty as “the morphological and 
physiological changes that occur in the growing boy or girl as the gonads 
change from the infantile to the adult state. These changes involve nearly 
all the organs and structures of the body but they do not begin at the same 
age nor take the same length of time to reach completion in all individuals. 
Puberty is not complete until the individual has the physical capacity to 
conceive and successfully rear children.”20 The authors go on to list the 
principal manifestations of puberty:

1. The adolescent growth spurt; i.e., an acceleration followed by a 
deceleration of growth in most skeletal dimensions and in many inter-
nal organs.

2. The development of the gonads.

3. The development of the secondary reproductive organs and the sec-
ondary sex characters.

4. Changes in body composition, i.e., in the quantity and distribution of 
fat in association with growth of the skeleton and musculature.

5. Development of the circulatory and respiratory systems leading, 
particularly in boys, to an increase in strength and endurance.21

The ability to physically conceive children is made possible by the 
maturation of the primary sex characteristics, the organs and structures 
that are involved directly in reproduction. In boys, these organs and struc-
tures include the scrotum, testes, and penis while in girls they include the 
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ovaries, uterus, and vagina. In addition to these primary sex characteris-
tics, secondary sex characteristics also develop during puberty — the dis-
tinctive physical features of the two sexes that are not directly involved in 
reproduction. Secondary sex characteristics that develop in girls include 
“the growth of breasts and the widening of the pelvis” and in boys “the 
appearance of facial hair and the broadening of shoulders,” while other 
patterns of body hair and changes in voice and skin occur during puberty 
in both girls and boys.22

Physicians characterize the progress of puberty by marking the onset 
of different developmental milestones. The earliest visible event, the 
initial growth of pubic hair, is known as “pubarche”; it occurs between 
roughly ages 8 and 13 in girls, and between ages 9.5 and 13.5 in boys.23 
In girls, the onset of breast development, known as “thelarche,” occurs 
around the same time as pubarche.24 (The “-arche” in the terms for these 
milestones comes from the Greek for beginning or origin.) “Menarche” 
is another manifestation of sexual maturation in females, referring to the 
onset of menstruation, which typically occurs at around 13 years of age 
and is generally a sign of the ability to conceive.25 Roughly corresponding 
to menarche in girls is “spermarche” in boys; this refers to the initial pres-
ence of viable sperm in semen, which also typically occurs around 13.26

Hormones and Puberty
Having established what puberty is, we now turn to how puberty hap-
pens.

Scientists distinguish three main biological processes involved in 
puberty: adrenal maturation, gonadal maturation, and somatic growth 
acceleration.27 We will discuss each of these processes in turn, with a 
particular focus on gonadal maturation.

“Adrenarche” — the beginning of adrenal maturation — begins between 
ages 6 and 9 in girls, and ages 7 and 10 in boys. The hormones produced 
by the adrenal glands during adrenarche are relatively weak forms of 
androgens (masculinizing hormones) known as dehydroepiandrosterone 
and dehydroepiandrosterone sulfate. These hormones are responsible for 
signs of puberty shared by both sexes: oily skin, acne, body odor, and the 
growth of axillary (underarm) and pubic hair.28

“Gonadarche” — the beginning of the process of gonadal maturation —
normally occurs in girls between ages 8 and 13 and in boys between ages 
9 and 14.29 The process begins in the brain, where specialized neurons 
in the hypothalamus secrete gonadotropin-releasing hormone (GnRH).30 
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This hormone is secreted in a cyclical or “pulsatile” manner31 — the 
hypothalamus releases bursts of GnRH, and when the pituitary gland is 
exposed to these bursts, it responds by secreting two other hormones. 
These are luteinizing hormone (LH) and follicle-stimulating hormone 
(FSH), which stimulate the growth of the gonads (ovaries in women and 
testes in men).32 (The “follicles” that the latter hormone stimulates are 
not hair follicles but ovarian follicles, the structures in the ovaries that 
contain immature egg cells.) In addition to regulating the maturation of 
the gonads and the production of sex hormones, these two hormones also 
play an important role in regulating aspects of human fertility33 — but for 
present purposes, we will focus on their role in the development of the 
gonads and the production of sex hormones during puberty.

As the gonadal cells mature under the influence of LH and FSH, 
they begin to secrete androgens (masculinizing sex hormones like tes-
tosterone) and estrogens (feminizing sex hormones).34 These hormones 
contribute to the further development of the primary sex characteristics 
(the uterus in girls and the penis and scrotum in boys) and to the develop-
ment of secondary sex characteristics (including breasts and wider hips 
in girls, and wider shoulders, breaking voices, and increased muscle mass 
in boys). The ovaries and testes both secrete androgens as well as estro-
gens, however the testes secrete more androgens and the ovaries more 
estrogens.35

The gonads and the adrenal glands are involved in two separate 
but interrelated pathways (or “axes”) of hormone signaling. These are 
the hypothalamic-pituitary-gonadal (HPG) axis and the hypothalamic-
pituitary-adrenal (HPA) axis.36 Though both play essential roles in 
puberty, it is, as just noted, the HPG axis that results in the development 
of the basic reproductive capacity and the external sex characteristics that 
distinguish the sexes.37

The third significant process that occurs with puberty, the somatic 
growth spurt, is mediated by increased production and secretion of 
human growth hormone, which is influenced by sex hormones secreted 
by the gonads (both testosterone and estrogen). Similar to the way that 
the secretion of GnRH by the hypothalamus provokes the pituitary gland 
to secrete FSH and LH, in this case short pulses of a hormone released 
by the hypothalamus cause the pituitary gland to release human growth 
hormone.38 This process is augmented by testosterone and estrogen.39 
Growth hormone acts directly to stimulate growth in certain tissues, and 
also stimulates the liver to produce a substance called “insulin-like growth 
factor 1,” which has growth-stimulating effects on muscle.40
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The neurological and psychological changes occurring in puberty are 
less well understood than are the physiological changes. Men and women 
have distinct neurological features that may account for some of the 
psychological differences between the sexes, though the extent to which 
neurological differences account for psychological differences, and the 
extent to which neurological differences are caused by biological factors 
like hormones and genes (as opposed to environmental factors like social 
conditioning), are all matters of debate.41

Scientists distinguish between two types of effects hormones can have 
on the brain: organizational effects and activational effects. Organizational 
effects are the ways in which hormones cause highly stable changes in the 
basic architecture of different brain regions. Activational effects are the 
more immediate and temporary effects of hormones on the brain’s activ-
ity. During puberty, androgens and estrogens primarily have activating 
effects, but long before then they have organizational effects in the brains 
of developing infants and fetuses.42 (Some researchers speculate that cross-
gender identification may be caused by atypical patterns of fetal exposure 
to sex hormones, but these theories have yet to be scientifically confirmed 
or even seriously tested.43) However, animal studies have provided some 
evidence that sex hormones may contribute to organizational effects (or 
reorganization) of the brain during puberty.44 How, whether, and to what 
extent this process occurs in humans remain poorly understood.45

In sum: Puberty involves a myriad of complex, related, and overlap-
ping physical processes, occurring at various points and lasting for vari-
ous durations. Adrenarche and the secretion of growth hormones contrib-
ute to the child’s growth and development, while gonadarche crucially 
leads to the maturation of sex organs that allow for reproduction, as well 
as the development of the other biological characteristics that distinguish 
males and females. The description offered here has been very simplified, 
of course, but it gives sufficient background to understand the workings 
of puberty suppression, to which we turn next.

The Origins of Puberty-Suppression Techniques
Hormone interventions to suppress puberty were not developed for the 
purpose of treating children with gender dysphoria — rather, they were 
first used as a way to normalize puberty for children who undergo puber-
ty too early, a condition known as “precocious puberty.”

For females, precocious puberty is defined by the onset of puberty 
before age 8, while for males it is defined as the onset of puberty before 
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age 9.46 Premature thelarche (the appearance of breast development) is 
usually the first clinical sign of precocious puberty in girls. For males, 
precocious puberty is marked by premature growth in genitalia and pubic 
hair.47 In addition to the psychological and social consequences that a 
child might be expected to suffer, precocious puberty can also lead to 
reduced adult height, since the early onset of puberty interferes with later 
bone growth.48

Precocious puberty is divided into two types, central precocious 
puberty (sometimes labeled “true precocious puberty”) and peripheral 
precocious puberty (sometimes labeled “precocious pseudopuberty”).49 
Central precocious puberty is caused by the early activation of the 
gonadal hormone pathway by GnRH, and is amenable to treatment by 
physicians. Peripheral precocious puberty, which is caused by secretion 
of sex hormones by the gonads or adrenal glands independent of signals 
from the pituitary gland, is less amenable to treatment.50 Precocious 
puberty is rare, especially in boys. A recent Spanish study of central pre-
cocious puberty estimated the overall prevalence to be 19 in 100,000 (37 
in 100,000 girls affected, and 0.46 in 100,000 boys).51 A Danish study of 
precocious puberty (not limited to central precocious puberty) found the 
prevalence to be between 20 to 23 per 10,000 in girls and less than 5 in 
10,000 in boys.52

Treatment for precocious puberty is somewhat counterintuitive. 
Rather than stopping the production of GnRH, physicians actually pro-
vide patients more constant levels of synthetic GnRH (called GnRH 
analogues or GnRH agonists).53 The additional GnRH “desensitizes” the 
pituitary, leading to a decrease in the secretion of gonadotropins (LH and 
FSH), which in turn leads to the decreased maturation of and secretion 
of sex hormones by the gonads (ovaries and testes). The first publication 
describing the use of GnRH analogues in children for precocious puberty 
appeared in 1981.54

The process of desensitization of the pituitary gland by synthetic 
GnRH is not permanent. After a patient stops taking the GnRH ana-
logues, the pituitary will resume its normal response to the pulsatile 
secretion of GnRH by the hypothalamus, as evidenced by the fact that 
children treated for precocious puberty using GnRH analogues will 
resume normal pubertal development, usually about a year after they 
withdraw from treatment.55

In the time since GnRH analogues were first proposed in the early 
1980s, they have become fairly well accepted as a treatment of precocious 
puberty, with one prominent GnRH analogue, Lupron, approved for that 
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use by the FDA in 1993.56 However, there remain some questions con-
cerning the effectiveness of treatment with GnRH analogues. A recent 
consensus statement of pediatric endocrinologists concluded that GnRH 
analogues are an effective way to improve the height of girls with onset 
of puberty at less than 6 years of age, and also recommended the treat-
ment be considered for boys with onset of precocious puberty who have 
compromised height potential.57 Regarding the negative psychological 
and social outcomes associated with precocious puberty, the authors found 
that the available data were unconvincing, and that additional studies are 
needed.58

It is worth noting that the use of GnRH analogues has been consid-
ered in other contexts as well — for example, in some cases of children 
with severe learning disabilities, to ease the difficulties that those children 
and their caregivers may experience with puberty.59 Synthetic GnRH to 
desensitize the pituitary has also been adapted to treat a variety of other 
conditions related to the secretion of sex hormones in adults, including 
prostate cancer60 and fertility issues.61 This is because the natural pulsa-
tile release of GnRH continues to play an important role beyond puberty, 
in that it stimulates the pituitary gland to secrete gonadotropins that trig-
ger the gonads to secrete sex hormones from the testes and ovaries.62

To sum up how puberty suppression works, a thought experiment 
might be helpful. Imagine two pairs of biologically and psychologically 
normal identical twins — a pair of boys and a pair of girls — where one 
child from each pair undergoes puberty suppression and the other twin 
does not. Doctors begin administering GnRH analogue treatments for the 
girl at, say, age 8, and for the boy at age 9. Stopping the gonadal hormone 
pathway of puberty does not stop time, so the puberty-suppressed twins 
will continue to age and grow — and because adrenal hormones associated 
with puberty will not be affected, the twins receiving GnRH analogue will 
even undergo some of the changes associated with puberty, such as the 
growth of pubic hair. However, there will be major, obvious differences 
within each set of twins. The suppressed twins’ reproductive organs will 
not mature: the testicles and penis of the boy undergoing puberty sup-
pression will not mature, and the girl undergoing puberty suppression 
will not menstruate. The boy undergoing puberty suppression will have 
less muscle mass and narrower shoulders than his twin, while the breasts 
of the girl undergoing puberty suppression will not develop. The boy and 
girl undergoing puberty suppression will not have the same adolescent 
growth spurts as their twins. So all told, by the time the untreated twins 
reach maturity, look like adults, and are biologically capable of having 
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children, the twins undergoing puberty suppression will be several inches 
shorter, will physically look more androgynous and childlike, and will not 
be biologically capable of having children. This is only a thought experi-
ment, but it illustrates some of the effects that puberty suppression would 
be expected to have on the development of a growing adolescent’s body.

Advocacy and Guidelines
A number of medical associations and advocacy groups have endorsed 
puberty suppression as a prudent and compassionate way of helping youth 
with gender dysphoria. In 2009, the Endocrine Society — an international 
organization of professionals who deal with the body’s hormones — 
published guidelines for the treatment of transsexual persons, recom-
mending “that adolescents who fulfill eligibility and readiness criteria for 
gender reassignment initially undergo treatment to suppress pubertal 
development.”63

Two years later, the Endocrine Society partnered with other 
organizations —the World Professional Association for Transgender 
Health, the European Society of Endocrinology, the European Society of 
Pediatric Endocrinology, and the Pediatric Endocrine Society — to circu-
late another set of guidelines for the treatment of transgender individu-
als.64 Three observations are provided in the guidelines to justify puberty 
suppression. First, gender dysphoria “rarely desists after the onset of 
pubertal development” and additionally, “suppression causes no irrevers-
ible or harmful changes in physical development and puberty resumes 
readily if hormonal suppression is stopped.”65 Second, the typical physi-
cal changes of puberty are “often associated with worsening of gender 
dysphoria,” which has “been reversed by pubertal suppression.”66 Third, 
the modification of secondary sex characteristics by hormonal treatments 
“is easier and safer when the sex steroids of the adolescent’s genetic sex 
and their physical effects, for example, virilization of breast growth, are 
not present.”67

The World Professional Association for Transgender Health (WPATH, 
a membership organization for health care professionals that advocates 
for transgender health care) also endorses puberty suppression in its 
Standards of Care for the Health of Transsexual, Transgender, and Gender 
Nonconforming People (2011), if the following criteria are met:

1. The adolescent has demonstrated a long-lasting and intense pattern 
of gender nonconformity or gender dysphoria (whether suppressed or 
expressed);
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2. Gender dysphoria emerged or worsened with the onset of puberty;

3. Any coexisting psychological, medical, or social problems that could 
interfere with treatment (e.g., that may compromise treatment adher-
ence) have been addressed, such that the adolescent’s situation and 
functioning are stable enough to start treatment;

4. The adolescent has given informed consent and, particularly when 
the adolescent has not reached the age of medical consent, the parents 
or other caretakers or guardians have consented to the treatment and 
are involved in supporting the adolescent throughout the treatment 
process.68

The WPATH Standards of Care document gives the following two 
justifications for puberty suppression interventions: “(i) their use gives 
adolescents more time to explore their gender nonconformity and other 
developmental issues; and (ii) their use may facilitate transition [to living 
as the opposite sex] by preventing the development of sex characteristics 
that are difficult or impossible to reverse if adolescents continue on to 
pursue sex reassignment.”69

In 2016, the Human Rights Campaign, an LGBT advocacy group, 
partnered with the American Academy of Pediatrics — the nation’s most 
prominent professional organization for pediatricians — and the American 
College of Osteopathic Pediatricians to publish a guide for families of 
transgender children. The guide says that “to prevent the consequences of 
going through a puberty that doesn’t match a transgender child’s identity, 
healthcare providers may use fully reversible medications that put puberty 
on hold.”70 Delaying puberty, according to the guide, gives the child and 
family time “to explore gender-related feelings and options.”71

Reading these various guidelines gives the impression that there is a 
well-established scientific consensus about the safety and efficacy of the 
use of puberty-blocking agents for children with gender dysphoria, and 
that parents of such children should think of it as a prudent and scientifi-
cally proven treatment option. But whether blocking puberty is the best 
way to treat gender dysphoria in children remains far from settled and it 
should be considered not a prudent option with demonstrated effective-
ness but a drastic and experimental measure.

Experimental medical treatments for children must be subject to 
especially intense scrutiny, since children cannot provide legal consent to 
medical treatment of any kind (parents or guardians must consent for their 
child to receive treatment), to say nothing of consenting to become research 
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subjects for testing an unproven therapy. In the case of gender dysphoria, 
however, the safety and efficacy of puberty-suppressing hormones is not 
well founded on evidence — though hormone interventions used for sup-
pressing puberty in children have undergone clinical trials, these trials 
were, as discussed above, for other indications, such as delaying precocious 
puberty. Whether puberty suppression is safe and effective when used for 
gender dysphoria remains unclear and unsupported by rigorous scientific 
evidence. This is especially worrying in light of the lack of understanding 
of the causes of gender dysphoria in children or adults. Conditions like 
precocious puberty, for instance, have a biological course that is relatively 
well understood. Hormone interventions that treat that condition are tai-
lored to its causes. In the case of gender dysphoria, however, we simply do 
not know what causes a child to identify as the opposite sex, so medical 
interventions, like puberty suppression, cannot directly address it.

Some doctors who use puberty suppression to treat children with 
gender dysphoria argue that “the etiology does not affect the way adoles-
cents with GD [gender dysphoria] should be treated”72 — that is, treating 
gender dysphoria does not require us first to understand its causes. In an 
analogy offered by one anonymous psychiatrist interviewed in a study of 
physicians’ attitudes on the subject, “even if you do not know exactly why 
or how [a] person has broken his leg,” it is possible to “understand that 
it is painful and impairs function.”73 Though there are obvious differ-
ences between the importance of the etiology of incidental injuries (like a 
broken leg) and persistent psychological conditions (like gender dyspho-
ria), this comparison is worth considering carefully. It is true that caring 
for patients is important regardless of the etiology of their conditions. 
However, even for an injury like a broken bone, a doctor should be inter-
ested in (for example) whether the patient has some condition that makes 
his or her bones more breakable. A bone fracture may be a symptom of 
an underlying pathology such as osteoporosis, and in such cases, differ-
ent courses of treatment may be indicated; the bone may need to set for 
longer, and doctors will generally recommend certain lifestyle changes or 
extensive courses of treatment to mitigate the underlying condition and 
to reduce the risk of future injuries.

If we understood the underlying causes of gender dysphoria (or even 
factors that contribute to the risk and severity of gender dysphoria, as 
osteoporosis is a risk factor in bone fractures), doctors would be able to 
make different kinds of recommendations to patients for mitigating the 
underlying disconnection between the gender identity and the body of a 
patient, and reducing the severity of the dysphoria experienced by their 
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patients. All discussions of appropriate treatments for gender dysphoria 
in adolescents or adults are subject to the qualification that entirely new 
therapeutic approaches might be discovered as a result of improvements 
in our currently limited understanding of the etiology and course of gen-
der dysphoria.

Puberty suppression as an intervention for gender dysphoria has 
been accepted so rapidly by much of the medical community, apparently 
without scientific scrutiny, that there is reason to be concerned about the 
welfare of children who are receiving it, as well as reason to question the 
veracity of some of the claims made to support its use — such as the asser-
tion that it is physiologically and psychologically “reversible.” To better 
understand the treatment options for children with gender dysphoria, 
it is worth examining the origins of this approach and the justifications 
offered for it.

Blocking Puberty for Gender Dysphoria
During the 1980s, at about the same time that GnRH-based treatments 
for precocious puberty were being developed, another use of the technique 
was being tested: to suppress the normal physiological production of male 
sex hormones among adult males who identify as females. This form of 
hormonal sex reassignment was first described in 1981, when Canadian 
doctors reported their use of GnRH analogues to suppress androgen 
production in four transsexual males, ages 18 to 29.74 GnRH analogues 
continue to be used as part of sex-reassignment procedures for some adult 
male-to-female sex reassignment patients.75

It was only in the 1990s that GnRH analogues came to be used for the 
first time to suppress puberty in children who identify as the opposite sex. 
In 1998, Peggy Cohen-Kettenis and Stephanie van Goozen, psychologists 
at a Dutch gender clinic, described the case of a 13-year-old female gender-
dysphoria patient. GnRH analogue was used to suppress puberty before 
she received a definitive diagnosis of gender identity disorder at age 16. 
(Gender identity disorder was then the generally accepted term for what is 
now more often called gender dysphoria, although the two are not identi-
cal.) At age 18, she underwent sex-reassignment surgery.76 The clinic’s sci-
entists and physicians went on to develop an influential protocol for using 
puberty suppression as part of a gender-affirming therapeutic approach to 
gender dysphoria and gender identity issues in adolescents. A description 
of the protocol was published in the European Journal of Endocrinology in 
2006,77 with another paper describing “changing insights” into the use 
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of puberty suppression in adolescents published in the Journal of Sexual 
Medicine in 2008.78

The protocol, often referred to as the “Dutch protocol,” calls for 
puberty suppression to begin at age 12 after a diagnosis of gender iden-
tity disorder. The protocol stipulates that the diagnosis should be made 
by both a psychologist and a psychiatrist, after information is “obtained 
from both the adolescent and the parents on various aspects of general 
and psychosexual development of the adolescent, the adolescent’s current 
functioning and functioning of the family.”79 The researchers’ method for 
suppressing puberty was to inject 3.75 milligrams of the GnRH analogue 
triptorelin every four weeks.80 With this regimen, “there was no pro-
gression of the pubertal stage,” and “regression of the first stages of the 
already developed sex characteristics.” This meant that, in girls, “breast 
tissue will become weak and may disappear completely,” and in boys, “tes-
ticular volume will regress to a lower volume.”81

Then, starting at age 16, cross-sex hormones are administered while 
GnRH analogue treatment continues, in order to induce something like 
the process of puberty that would normally occur for members of the 
opposite sex. In female-to-male patients, testosterone administration 
leads to the development of “a low voice, facial and body hair growth, 
and a more masculine body shape” as well as to clitoral enlargement and 
further atrophying of breast tissue.82 In patients seeking a male-to-female 
transition, the administration of estrogens will result in “breast develop-
ment and a female-appearing body shape.” Cross-sex hormone adminis-
tration for these patients will be prescribed for the rest of their lives.83

Surgery is prescribed for patients once they reach 18 years of age, 
though “if the patient is not satisfied with, or is ambivalent about, the 
hormonal effects or surgery, the applicant is not referred for surgery.”84 
Male-to-female surgery involves the construction of “female-looking 
external genitals” (which involves the removal of the testes), in addition 
to breast enlargement if estrogen therapy has not resulted in satisfac-
tory breast growth.85 For female-to-male patients, the first surgery is 
often mastectomy; some female-to-male patients elect not to undergo the 
phalloplasty (the surgical construction of a penis), since the quality and 
functionality of such surgically constructed “neopenises” vary.86 Removal 
of the uterus and ovaries are also common surgical procedures for female-
to-male patients.87 After the surgical removal of the gonads (testes in 
male-to-female patients or ovaries in female-to-male), the patients then 
discontinue GnRH analogue treatment, since the signaling pathway from 
GnRH to the pituitary gland will no longer result in the production 
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of sex hormones once the gonads are removed.88 Some of the surgical 
operations involved in sex reassignment, such as breast augmentation, are 
primarily cosmetic; others, such as the removal of gonads, have significant 
biological effects in that they impair or eliminate the individual’s natural 
reproductive capacities and ability to produce important sex hormones. 
However, none of the surgeries or hormone treatments currently possible 
confer the reproductive capacities of the opposite sex.

According to researchers at the Dutch clinic, some of the known effects 
of puberty suppression on physiologically normal children are what you 
would expect from alterations made to that critical stage of human devel-
opment. It has a significant negative effect on the height growth rates of 
both male-to-female and female-to-male patients.89 The female-to-male 
patients subsequently experienced a growth spurt when androgens were 
administered, whereas for male-to-female patients, estrogen treatment 
“may result in a more appropriate ‘female’ final height.”90 The develop-
ment of normal bone-mineral density is another concern for children and 
adolescents treated with puberty-suppressing hormones. Early reports 
suggested that the patients may have experienced reduced development 
of bone-mineral density while on puberty-suppressing treatments, though 
density increased when cross-sex hormone treatments began.91 Other 
more recent reports are mixed; one paper found that, although bone mass 
did not decline during puberty suppression, the children undergoing 
puberty suppression fell behind the average rates of bone-density growth 
for their age,92 while another reported that puberty suppression resulted 
in decreased bone growth in adolescents with gender dysphoria.93

In the United States, the treatment of gender dysphoria is not yet an 
FDA-approved use for GnRH analogue drugs (although treatments for 
precocious puberty, prostate cancer, and other conditions are approved).94 
This means that puberty suppression relies on the “off-label” prescription 
of GnRH analogue treatments; doctors are permitted to use these drugs 
in treating children with gender dysphoria, but the lack of FDA approval 
means that pharmaceutical companies selling the drugs cannot market 
them for treating gender dysphoria. Off-label status reflects that the use 
has not been proven in clinical trials to be safe and effective.

Weak Justifications
Modifying biologically normal development in 12-year-olds to treat a 
psychiatric condition is a serious step, one that the scientists who devel-
oped the Dutch protocol attempt to justify with a number of arguments. 
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First, they argue that blocking puberty may mitigate the psychosocial dif-
ficulties experienced by adolescents with gender dysphoria by lessening 
the growing incongruity between the adolescent patient’s gender identity 
and sex.95 They also argue that mitigating the early development of sec-
ondary sex characteristics during puberty can make the eventual transi-
tion (both medical and social) to living as the opposite sex easier.96

For patients and doctors who are committed to the view that the 
young person’s gender dysphoria represents a persistent and real prob-
lem that can best be solved by transitioning the patient to living as the 
opposite sex, puberty suppression can seem like a desirable approach. 
But most children who identify as the opposite sex will not persist in 
these feelings and will eventually come to identify as their biological sex: 
According to the Diagnostic and Statistical Manual of Mental Disorders, “In 
natal [biological] males, persistence [of gender dysphoria] has ranged 
from 2.2% to 30%. In natal females, persistence has ranged from 12% 
to 50%.”97 (As noted earlier, there is some evidence that cross-gender 
identification becomes more persistent if it lasts into adolescence.98) The 
relatively low levels of persistence pose a challenge for those who would 
use puberty-suppressing treatments for young children — and for those 
who recommend encouraging and affirming children in their cross-gen-
der identification. The epidemiologically low persistence rates suggest 
that puberty suppression would not be wise for all children who experi-
ence gender dysphoria, since it would be an unnecessary treatment for 
those children whose gender dysphoria would not persist if they received 
no intervention, and it is generally considered best, in clinical practice, 
to avoid unnecessary medical interventions. And beyond unnecessary, the 
interventions could, in some cases, be harmful, if they lead children whose 
gender dysphoria may have resolved in adolescence to instead persist in a 
dysphoric condition.

In a 2008 article, the Dutch scientists respond to this concern — the 
possibility that young adolescents might undergo medical interventions 
that could ultimately be unnecessary or worse — by arguing that ado-
lescents who continue to identify as the opposite sex and who continue 
to desire sex reassignment into early puberty rarely come to identify as 
their biological sex; they also note that none of their own patients who 
were found eligible for sex reassignment decided against it.99 But the fact 
that none of the patients for whom they recommended sex reassignment 
decided against the procedure may either indicate that their recommenda-
tions were based on a sound diagnosis of persistent gender dysphoria, or 
that their diagnosis — along with the course of treatment that followed 
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from it, including gender-affirmative psychotherapy and puberty sup-
pression — may have solidified the feelings of cross-gender identification 
in these patients, leading them to commit more strongly to sex reassign-
ment than they might have if they had received a different diagnosis or a 
different course of treatment.

The criteria used by the Dutch scientists to ensure that puberty-
suppressing drugs are used only in appropriate cases do little to alleviate 
the concern that such treatments might make feelings of cross-gender 
identification more persistent:

i) a presence of gender dysphoria from early childhood on; (ii) an 
increase of the gender dysphoria after the first pubertal changes; (iii) 
an absence of psychiatric comorbidity that interferes with the diag-
nostic work-up or treatment; (iv) adequate psychological and social 
support during treatment; and (v) a demonstration of knowledge and 
understanding of the effects of GnRH, cross-sex hormone treatment, 
surgery, and the social consequences of sex reassignment.100

It is worth closely examining some of these criteria. The first criterion, 
that gender dysphoria is present from early childhood on, seems to assume 
that a patient’s identification as the other gender will endure if the patient 
has felt that way for a long time. But signs of gender dysphoria in children 
are even more vague and unreliable than signs of gender dysphoria in ado-
lescents and adults; diagnoses of gender dysphoria in children rely more 
on gender-atypical behaviors (for example, boys playing with dolls or girls 
preferring to play with boys) than on a committed belief on the part of the 
patients that they “really are” the opposite sex. While an increasing sever-
ity of gender dysphoria around the onset of puberty (the second criterion) 
may be associated with the long-term persistence of gender dysphoria, it 
is difficult to separate this from the possibility that the “psychological and 
social support” for the child’s cross-gender feelings, behaviors, and iden-
tification (the fourth criterion) may have contributed to the persistence of 
the child’s gender dysphoria. And regarding the fifth and final criterion, it 
seems difficult to expect that a 12-year-old would have an understanding 
of the effects of these complex medical interventions and of the “social 
consequences of sex reassignment” when these are matters that are poorly 
understood by doctors and scientists themselves. Furthermore, whether 
children as young as 12 fully understand their gender identity and wheth-
er they can be diagnosed reliably as having persistent gender dysphoria 
are difficult psychological questions that cannot be separated from medical 
judgments about the appropriateness of puberty suppression.
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In the same 2008 paper, the authors write that providing pubertal sup-
pression allows patients to avoid the “alienating experience of developing 
sex characteristics, which they do not regard as their own” and it “is also 
proof of solidarity of the health professional with the plight of the appli-
cant.”101 Though it is important for physicians to establish a relation-
ship of trust and compassion with their patients, for physicians to offer 
“proof of solidarity” to patients by acceding to their wishes, regardless of 
whether the patients’ wishes are in their best medical interests, is far from 
the Hippocratic tradition and surrenders the physician’s responsibility to 
treat patients with their ultimate benefit in mind.

Claims of “Reversibility”
A major selling point for puberty suppression is the claim that the 
procedure is “fully reversible.”102 This assertion allows advocates to 
make puberty suppression seem like a prudent compromise between two 
extremes: not providing any medical treatment for young patients diag-
nosed with gender dysphoria, which would seem negligent, and imme-
diately and permanently medically altering the sexual characteristics of 
children, which would seem reckless.

Some claims of reversibility:

● The Dutch scientists who developed the protocol for puberty sup-
pression describe it as “fully reversible.”103

● Pediatric endocrinologist Daniel Metzger says that “the effect of 
the puberty-blocking drugs is reversible.”104

● Norman Spack, a physician at Boston’s Children Hospital who 
treats gender dysphoria, describes puberty-suppressing drugs as 
“totally reversible.”105

● In a review of the research on puberty-blocking drugs for an LGBT 
advocacy group, Laura E. Kuper, a researcher focused on transgender 
health, describes puberty blocking as “fully reversible.”106

● Transgender journalist Mitch Kellaway, writing for the website 
Advocate.com about how “blocking puberty is beneficial for trans-
gender youth,” describes puberty blocking as “fully reversible.”107

● In another Advocate.com story about puberty blocking, transgender 
activist Andrea James writes that “the treatment is reversible.”108
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● Bioethicist Arthur Caplan has described puberty blocking as 
reversible, saying that “if it’s decided to stop the treatment, puberty 
will resume.”109

● Pediatric endocrinologists Christopher P. Houk and Peter A. Lee 
write that puberty suppression in children with gender dysphoria is 
“reversible.”110

A twist on the theme of reversibility appears in the guide for sup-
porting and caring for transgender children published in 2016 by the 
Human Rights Campaign. The document highlights how “extremely 
distressing” the development of secondary sex characteristics can be 
for transgender youth, and even notes that “some of these physical 
changes, such as breast development, are irreversible or require surgery 
to undo” (emphasis added).111 Similar language is used by the scientists 
who developed the Dutch protocol, who write that “the child who will 
live permanently in the desired gender role as an adult may be spared 
the torment of (full) pubescent development of the ‘wrong’ secondary 
sex characteristics”112 and elsewhere write that puberty suppression is 
important because the development of secondary sex characteristics that 
cause a transgender person to look “like a man (woman) when living as a 
woman (man) . . . is obviously an enormous and lifelong disadvantage.”113 
This turns the normal language of reversibility on its head, speaking of 
the natural process of biological development as an irreversible series 
of problems that medicine should seek to prevent, while presenting the 
intervention — puberty suppression — as benign and reversible.

One common argument based on the idea that puberty suppres-
sion is a reversible and prudent first step is that it can, as the Dutch 
scientists put it, “give adolescents, together with the attending health 
professional, more time to explore their gender identity, without the 
distress of the developing secondary sex characteristics. The precision 
of the diagnosis may thus be improved.”114 There is much that is strange 
about this argument. It presumes that natural sex characteristics inter-
fere with the “exploration” of gender identity, when one would expect 
that the development of natural sex characteristics might contribute 
to the natural consolidation of one’s gender identity. It also presumes 
that interfering with the development of natural sex characteristics can 
allow for a more accurate diagnosis of the gender identity of the child. 
But it seems equally plausible that the interference with normal pubertal 
development will influence the gender identity of the child by reducing 
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the prospects for developing a gender identity corresponding to his or 
her biological sex.

Given its potential importance in the lives of the affected children, it 
is worth carefully examining these claims about reversibility. In develop-
mental biology, it makes little sense to describe anything as “reversible.” 
If a child does not develop certain characteristics at age 12 because of a 
medical intervention, then his or her developing those characteristics at 
age 18 is not a “reversal,” since the sequence of development has already 
been disrupted. This is especially important since there is a complex 
relationship between physiological and psychosocial development during 
adolescence. Gender identity is shaped during puberty and adolescence as 
young people’s bodies become more sexually differentiated and mature. 
Given how little we understand about gender identity and how it is 
formed and consolidated, we should be cautious about interfering with the 
normal process of sexual maturation.

Rather than claiming that puberty suppression is reversible, research-
ers and clinicians should focus on the question of whether the physi-
ological and psychosocial development that occurs during puberty can 
resume in something resembling a normal way after puberty-suppressing 
treatments are withdrawn. In children with precocious puberty, this 
does appear to be the case. Puberty-suppressing hormones are typically 
withdrawn around the average age for the normal onset of gonadarche, 
at about age 12, and normal hormone levels and pubertal development 
gradually resume. For one common method of treating precocious puber-
ty, girls reached menarche approximately a year after their hormone treat-
ments ended, at an average age of approximately 13, essentially the same 
average age as the general population.115

However, the evidence for the safety and efficacy of puberty suppres-
sion in boys is less robust, chiefly since precocious puberty is much more 
rare in boys. Although the risks are speculative and based on limited evi-
dence, boys who undergo puberty suppression may be at greater risk for 
the development of testicular microcalcifications, which may be associated 
with an increased risk of testicular cancer, and puberty suppression in 
boys may also be associated with obesity.116

Most critically, unlike children affected by precocious puberty, ado-
lescents with gender dysphoria do not have any physiological disorders 
of puberty that are being corrected by the puberty-suppressing drugs. 
The fact that children with suppressed precocious puberty between ages 
8 and 12 resume puberty at age 13 does not mean that adolescents suf-
fering from gender dysphoria whose puberty is suppressed beginning at 
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age 12 will simply resume normal pubertal development down the road 
if they choose to withdraw from the puberty-suppressing treatment and 
choose not to undergo other sex-reassignment procedures. Another trou-
bling question that has been largely uninvestigated is what psychological 
consequences there might be for children with gender dysphoria whose 
puberty has been suppressed and who later come to identify as their bio-
logical sex.

Though there is very little scientific evidence relating to the effects 
of puberty suppression on children with gender dysphoria — and there 
certainly have been no controlled clinical trials comparing the out-
comes of puberty suppression to the outcomes of alternative therapeutic 
approaches —there are reasons to suspect that the treatments could have 
negative consequences for neurological development. Scientists at the 
University of Glasgow recently used puberty-suppressing treatments on 
sheep, and found that the spatial memory of male sheep was impaired by 
puberty suppression using GnRH analogues,117 and that adult sheep that 
were treated with GnRH analogues near puberty continued to show signs 
of impaired spatial memory.118 In a 2015 study of adolescents treated with 
puberty suppression, the authors claimed that “there are no detrimental 
effects of [GnRH analogues] on [executive functioning],”119 but the 
results of their study were more ambiguous and more suggestive of harm 
than that summary indicates.120 (It is also worth noting that the study 
was conducted on a small number of subjects, which makes the detection 
of significant differences difficult.)

In addition to the reasons to suspect that puberty suppression may 
have side effects on physiological and psychological development, the evi-
dence that something like normal puberty will resume for these patients 
after puberty-suppressing drugs are removed is very weak. This is because 
there are virtually no published reports, even case studies, of adolescents 
withdrawing from puberty-suppressing drugs and then resuming the 
normal pubertal development typical for their sex. Rather than resuming 
biologically normal puberty, these adolescents generally go from sup-
pressed puberty to medically conditioned cross-sex puberty, when they 
are administered cross-sex hormones at approximately age 16. During this 
time, as per the Dutch protocol, puberty-suppressing GnRH analogues 
continue to be administered to prevent the initiation of gonadarche; the 
sex hormones that are normally secreted by the maturing gonads are not 
produced, and physicians administer sex hormones normally produced by 
the gonads of the opposite sex. This means that adolescents undergoing 
cross-sex hormone treatment circumvent the most fundamental form of 
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sexual maturation — the maturation of their reproductive organs. Patients 
undergoing sex reassignment discontinue GnRH treatment after having 
their gonads removed, since the secretion of sex hormones that the treat-
ment is ultimately intended to prevent will no longer be possible.

Today’s medical technology does not make it possible for a patient 
to actually grow the sex organs of the opposite sex. Instead, doctors 
focus on preventing the maturation of primary sex characteristics and 
manipulating secondary sex characteristics through the administration 
of hormones. Infertility is therefore one of the major side effects of the 
course of treatment that runs from puberty suppression through cross-
sex hormones to surgical sex reassignment.

After the surgical removal of ovaries or testes, which the Dutch proto-
col recommends for young adults with gender dysphoria at around age 18, 
the possibility of normal pubertal development becomes impossible, since 
it is these organs that normally produce the androgens and estrogens 
responsible for the development of secondary sex characteristics. Even 
though the secretion of GnRH by the hypothalamus may continue to 
stimulate the pituitary to secrete gonadotropins, if the gonads themselves 
are physically removed from the body, these hormonal signals become 
virtual “dead letters.”

Because the major studies of puberty suppression have not reported 
results of patients who have withdrawn from treatment and then resumed 
the puberty typical of their sex, we also do not know how normally the 
primary and secondary sex characteristics will develop in adolescents 
whose puberty has been artificially suppressed beginning at age 12. And 
so the claim that puberty suppression for adolescents with gender dys-
phoria is “reversible” is based on speculation, not rigorous analysis of 
scientific data.

The lack of data on gender dysphoria patients who have withdrawn 
from puberty-suppressing regimens and resumed normal development 
raises again the very important question of whether these treatments 
contribute to the persistence of gender dysphoria in patients who might 
otherwise have resolved their feelings of being the opposite sex. As noted 
above, most children who are diagnosed with gender dysphoria will even-
tually stop identifying as the opposite sex. The fact that cross-gender 
identification apparently persists for virtually all who undergo puberty 
suppression could indicate that these treatments increase the likelihood 
that the patients’ cross-gender identification will persist.

As philosopher Ian Hacking has argued, many psychological conditions 
are subject to what he calls a “looping effect,” wherein the classification of 
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people as belonging to certain “kinds” can change how those people think 
of themselves and how they behave.121 Children and adolescents who are 
experiencing confusion about gender roles, their sexuality and behavior, 
and the changes caused by puberty may be especially likely to take up the 
way of life provided for by a “kind” like “transgender” as a way to make 
sense of their confusing circumstances, especially when they are subjected 
to the pressure of being labeled as such by adults in positions of authority, 
including parents, teachers, psychologists, and physicians.

What We Don’t Know Can Hurt Us
The use of puberty suppression and cross-sex hormones for minors is a 
radical step that presumes a great deal of knowledge and competence on 
the part of the children assenting to these procedures, on the part of the 
parents or guardians being asked to give legal consent to them, and on 
the part of the scientists and physicians who are developing and adminis-
tering them. We frequently hear from neuroscientists that the adolescent 
brain is too immature to make reliably rational decisions,122 but we are 
supposed to expect emotionally troubled adolescents to make decisions 
about their gender identities and about serious medical treatments at the 
age of 12 or younger. And we are supposed to expect parents and physi-
cians to evaluate the risks and benefits of puberty suppression, despite the 
state of ignorance in the scientific community about the nature of gender 
identity.

The claim that puberty-blocking treatments are fully reversible makes 
them appear less drastic, but this claim is not supported by scientific evi-
dence. It remains unknown whether or not ordinary sex-typical puberty 
will resume following the suppression of puberty in patients with gender 
dysphoria. It is also unclear whether children would be able to develop 
normal reproductive functions if they were to withdraw from puberty 
suppression. It likewise remains unclear whether bone and muscle devel-
opment will proceed normally for these children if they resume puberty as 
their biological sex. Furthermore, we do not fully understand the psycho-
logical consequences of using puberty suppression to treat young people 
with gender dysphoria.

More research is needed to resolve these unanswered questions. At the 
same time, research into how and why gender dysphoria occurs, persists, 
and desists must also continue, as it could elucidate new ways to help 
people cope with gender dysphoria with less permanent and drastic treat-
ments than sex reassignment.
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In light of the many uncertainties and unknowns, it would be appro-
priate to describe the use of puberty-blocking treatments for gender 
dysphoria as experimental. And yet it is not being treated as such by the 
medical community. Over the course of decades, experimental medicine 
has developed many norms, standards, and protocols, including human 
subjects protections, the use of institutional review boards, and carefully 
controlled clinical trials, as well as long-term follow-up studies. These 
longstanding practices are meant to make experimental medicine more 
rigorous and to serve the interests of patients, physicians, and the com-
munity. But when it comes to the use of puberty-blocking treatments 
for gender dysphoria, these standards and protocols seem to be almost 
entirely absent — a fact that ill serves patients, physicians, the community, 
and the search for truth. Physicians should be cautious about embrac-
ing experimental therapies in general, but especially those intended for 
children, and should particularly avoid any experimental therapy that has 
virtually no scientific evidence of effectiveness or safety. Regardless of the 
good intentions of the physicians and parents, to expose young people to 
such treatments is to endanger them.

While there is much that is not known with certainty about gender 
dysphoria, there is clear evidence that patients who identify as the opposite 
sex often suffer a great deal. They have higher rates of anxiety, depres-
sion, and even suicide than the general population. Something must be 
done to help these patients, but as scientists struggle to better understand 
what gender dysphoria is and what causes it, it would not seem prudent 
to embrace hormonal treatments and sex reassignment as the foremost 
therapeutic tools for treating this condition.
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