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Polycystic Ovary Syndrome and Gender 
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Polycystic ovary syndrome (PCOS) is a common endocrinopathy affecting 46XX individuals of 
reproductive age. Cardinal features of PCOS include hyperandrogenism, irregular periods, and insulin 
resistance. Pathogenesis is unclear but likely involves hypothalamic, pituitary, or ovarian abnormalities 
leading to increased androgen production. In addition, alternative insulin signaling pathways are activated 
to preserve ovarian sensitivity to insulin while other “classical” tissues (e.g. liver, adipose, muscle) are 
insulin resistant. Treatment targets specific symptoms and the most common regimens include weight 
loss, metformin, oral contraceptives, anti-androgen compounds, and fertility treatments. Observations of 
individuals with gene mutations affecting androgen metabolism suggest that androgens may influence 
the development of gender identity. We reviewed studies exploring the relationship between gender 
identity and PCOS to further elucidate this relationship. Rates of PCOS in hormone-naïve transmasculine 
(TM) individuals appear to be higher than in the general population as cited by small, early studies using 
convenience samples and inconsistent criteria for PCOS. A more recent, larger study using established 
guidelines for PCOS did not show this to be true. Further, other studies show that although PCOS patients 
are less likely to identify with a traditional feminine gender scheme compared to age-matched peers, 
the prevalence of gender incongruence in PCOS patients is not higher than in the general population. 
Larger systematic studies with control groups using modern diagnostic criteria for both PCOS and gender 
incongruence are needed to clarify the relationship between PCOS and gender identity.
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INTRODUCTION

Individuals with gender incongruence have been 
present throughout history. In the last several decades, 
due to greater societal acceptance and increased medical 
insurance coverage, more transgender individuals are 
seeking medical care. Hormone treatment comprises a 
key part of the transition process for many transgender 

individuals. As knowledge in this field evolves, questions 
arise about the role of hormones in gender identity and 
expression.

Observations of individuals with gene mutations 
affecting androgen metabolism suggest a possible rela-
tionship between hormone levels and gender identity. 
For example, in 5-alpha-reductase 2 deficiency, there is 
reduced conversion of testosterone to the more active 
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hormone dihydrotestosterone [1]. Imperato-McGinley et 
al. described a cohort of 46XY individuals with this dis-
order, most of whom were born with female or ambigu-
ous external genitalia (but male internal urogenital tract), 
leading many to be reared as girls [2]. After the onset of 
puberty, virilization occurs (the phallus enlarges and tes-
tes descend). Seventeen out of eighteen of the children 
reared as girls in Imperato-McGinley’s cohort changed to 
male identity after puberty [2]. In another genetic condi-
tion, 21-hydroxylase deficiency, precursors in the adrenal 
steroidogenesis pathway are shunted towards androgen 
production (Figure 1). Excess androgen exposure leads to 
ambiguous genitalia at birth in 46XX individuals which 
are associated with variations in gender roles and behav-
ior [3,4]. These findings will be discussed in more detail 
later.

In this review, we explore the relationship between 
polycystic ovary syndrome (PCOS) and gender identity 
and expression. PCOS is a common endocrine disorder of 
46XX reproductive-age individuals who were assigned 
female at birth (AFAB). Most PCOS individuals have 
clinical and/or biochemical hyperandrogenism. Because 
androgens may affect gender identity as discussed ear-
lier, we explored the PCOS literature which examined a 
potential relationship between PCOS and gender incon-
gruence.

We first discuss the pathogenesis of PCOS, its symp-

toms and treatment. We then examine the literature which 
addresses the prevalence of PCOS in individuals with 
gender incongruence and conversely, the prevalence of 
gender incongruence in those with PCOS. It is important 
to screen for PCOS because it is associated with metabol-
ic and fertility issues. We finally attempt to draw some 
conclusions regarding the relationship between PCOS 
and gender incongruence and propose future areas of in-
vestigation into this important topic.

Our use of the term “gender incongruence” draws 
from the descriptions provided by the Diagnostic and 
Statistical Manual of Mental Disorders (DSM) and Inter-
national Classification of Diseases (ICD) as a condition 
in which one’s experienced or expressed gender is per-
sistently incongruous with their gender assigned at birth. 
It is important to acknowledge, of course, that this con-
dition is not a mental disorder or a disease. In addition, 
the DSM and ICD nomenclature has changed with each 
new edition – the condition was termed “transsexualism” 
and “gender identity disorder of childhood” in the ICD-
10 and “gender identity disorder” in the DSM-IV [5,6]. 
In the DSM-V (the most recent edition), it is termed 
“gender dysphoria” [7]. In the upcoming ICD-11, it will 
be named “gender incongruence” and will be moved out 
of the “mental and behavioral disorders” chapter into the 
“sexual health” chapter in an effort to destigmatize gen-
der variance [8]. The definitions for this condition have 

Figure 1. Steroid Hormone Synthesis Pathways. 21-Hydroxylase deficiency causes accumulation of 17-OH-P 
and androgens (androstenedione and testosterone), which can lead to virilization at birth. Gender-related behavior in 
cis-women with CAH may differ from unaffected individuals [3]. 5-alpha-reductase deficiency blocks production of DHT. 
This block is in part overcome at puberty – 46XY patients undergo masculinization and gender identity shifts to male 
even in individuals reared as females [20].
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also evolved, though the DSM-IV and V both stipulate 
that clinical distress or impairment in functioning must be 
associated with the incongruence between the expressed 
and natal gender [5,7]. In this review we will use the term 
“gender incongruence” for general discussion. When ad-
dressing individual studies, we will cite the nomenclature 
used by the authors.

PCOS: DIAGNOSTIC CRITERIA AND 
CLINICAL MANIFESTATIONS

PCOS affects 5% to 20% of 46XX reproductive-age 
individuals [9]. Most consensus definitions characterize 
PCOS as a disorder of chronic anovulation and either 
clinical or biochemical hyperandrogenism with exclusion 
of other conditions with similar phenotypes (e.g. 21-hy-
droxylase deficiency, androgen secreting tumors, Cush-
ing’s syndrome, etc.).

Three sets of diagnostic criteria of PCOS exist. They 
were proposed by the National Institutes of Health (NIH) 
in 1990, Rotterdam Consensus conference in 2003, and 
Androgen Excess and PCOS Society (AES) in 2009. NIH 
criteria require the presence of menstrual abnormalities 
(oligo- or anovulation) and either clinical or biochemi-
cal hyperandrogenism of ovarian origin [10]. Rotterdam 
criteria require the presence of two out of the three fol-

lowing features once other causes of hyperandrogenism 
have been excluded: oligo- or amenorrhea, clinical or 
biochemical hyperandrogenism, and polycystic ovary 
morphology on ultrasound [11]. AES criteria define 
PCOS as the presence of clinical and/or biochemical hy-
perandrogenism, ovarian dysfunction (oligo-anovulation 
and/or polycystic ovarian morphology on ultrasound), 
and the exclusion of other disorders [12].

Clinical manifestations vary among individuals with 
PCOS (Figure 2). While not all individuals with PCOS 
have biochemical hyperandrogenism, the majority do. 
Recent cohort studies examining individuals who have 
PCOS by the most widely used criteria (Rotterdam 2003) 
estimate the prevalence of hyperandrogenemia to be 46% 
to 85%, with most studies citing rates of >50% [13-17]. 
Clinical signs of hyperandrogenism include hirsutism, 
seborrhea, acne, and alopecia. Evidence of virilization, 
such as clitoromegaly, may be present in some cases. In 
addition, individuals may have chronic anovulation, pre-
senting with infertility or menstrual irregularities such as 
oligo/amenorrhea or dysfunctional uterine bleeding.

PCOS is also associated with insulin resistance 
(commonly manifesting as acanthosis nigricans), im-
paired glucose tolerance, increased risk of type 2 diabetes 
mellitus, dyslipidemia, and visceral obesity (Figure 2) 
[18,19]. Additionally, increased risk of cardiovascular 
disease and endometrial carcinoma has been observed in 
those with PCOS [20,21].

GENETICS AND HORMONAL 
ABNORMALITIES IN PCOS

PCOS appears to be a complex genetic syndrome 
in which comorbid conditions and environmental fac-
tors interact with genetic variants. Over 100 genes have 
been examined as potential candidates for a role in the 
pathogenesis of PCOS but none has been shown to be the 
primary driver of this condition [22].

Two main endocrine theories of PCOS have been 
proposed [23]. The central theory posits that there is an 
abnormally increased pulsatile secretion of gonadotro-
phin-releasing hormone (GnRH) from the hypothalamus 
that causes a tonically increased secretion of LH instead 
of the usual pulsatile pattern [24]. LH levels may also 
rise due to hyperandrogenism [25]. Follicle-stimulating 
hormone (FSH) secretion is normal or decreased due to 
negative feedback leading to increased LH:FSH ratio. 
The ovarian theory postulates that an alteration in the 
ovarian steroid synthesis pathway is responsible for in-
creased androgen production. For example, dysregulation 
of the enzyme cytochrome P450c17-alpha, which com-
prises 17-hydroxylase and 17/20 lyase activities, results 
in increased production of testosterone precursors and 
ultimately increased circulating testosterone levels [26].

Figure 2. PCOS Symptoms. Physical signs of PCOS in-
clude obesity (disproportionately central), acne, hirsutism, 
acanthosis nigricans (hyperpigmentation in the skin folds 
which is a manifestation of insulin resistance). PCOS is 
also associated with irregular periods and increased risk 
of diabetes, cardiovascular disease and infertility. Multi-
ple follicular cysts may be seen on ovarian ultrasound in 
PCOS.
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pregnancy rate [38,39]. TZDs, which activate PPAR-γ, 
improve insulin sensitivity. As insulin levels fall, ovula-
tion rates improve and SHBG levels rise. Improvement in 
androgen level and ovulation is similar to that seen with 
metformin [40]. Glucagon-like peptide-1 (GLP-1) recep-
tor agonists reduce body weight and thus increase insulin 
sensitivity [25].

Oral contraceptives (OCPs) regulate menstrual 
cycles and decrease androgen levels by inhibiting syn-
thesis of GnRH at the hypothalamus. They also increase 
hepatic production of SHBG, thus decreasing circulating 
free androgen levels. Anti-androgen medications such 
as spironolactone, cyproterone acetate, finasteride, and 
flutamide may be used to reduce androgen levels and 
manifestations of hyperandrogenism [41].

Fertility options in PCOS include the partial estrogen 
receptor antagonist clomiphene, which interferes with 
the negative feedback of estrogen in the hypothalamus, 
resulting in increased FSH secretion leading to follicular 
growth. Because of improved ovulation rates and cost-ef-
fectiveness, clomiphene is frequently used for ovulation 
induction [42]. However, recent studies indicate that 
letrozole, an aromatase inhibitor which blocks peripheral 
conversion of androgens to estrogens, produces higher 
pregnancy and live-birth rates than clomiphene, making 
it a leading candidate for first-line treatment [43,44]. 
Other fertility treatment options include exogenous go-
nadotrophin administration, in vitro fertilization, and 
laparoscopic ovarian drilling [34].

PREVALENCE OF PCOS IN TRANSGENDER 
PATIENTS

Prior to the publication of the 2003 Rotterdam cri-
teria, three studies showed a wide range in prevalence 
(5%-91.7%) of PCOS in hormone-naïve transmasculine 
(TM) individuals [45-47]. Of note, reviewed studies used 
various terminology including “transsexual females to 
males” or “FTM” to describe individuals AFAB who 
seek gender transition using testosterone. There was no 
indication that gender nonbinary individuals were includ-
ed. We use the abbreviation TM when referring to the 
studies’ cohorts. In the earliest of these studies, Futter-
weit et al. found that 5% of their cohort of 40 multiracial 
TM patients “unequivocally” had PCOS if they met the 
criteria of having enlarged multifollicular ovaries (seen 
on pathology after laparotomy) and at least one of the 
following two symptoms: hirsutism or oligomenorrhea 
(Table 1) [45]. Since these were very stringent criteria for 
definitively diagnosing PCOS, the authors categorized 
22.5% of their subjects as “probably” having PCOS by 
the criteria of: “(1) a combination of hirsutism and/or 
oligomenorrhea with a borderline or increased plasma 
testosterone level and/or a plasma LH/FSH ratio >2.0; 

INSULIN RESISTANCE AND 
HYPERINSULINEMIA

Insulin sensitivity is affected by many independent 
factors, including obesity, muscle mass, and site of body 
fat deposition (central vs peripheral). The etiology of in-
sulin resistance in PCOS is unclear, although abnormali-
ties of insulin receptor signaling have been reported [27]. 
Elevated circulating levels of free fatty acids (FFA) and 
tumor necrosis factor-α (TNF-α) have also been reported 
in PCOS [28,29]. Increased FFA flux into liver decreases 
hepatic insulin extraction and produces hyperinsulin-
emia. TNF-α produced by adipose tissue leads to insulin 
resistance and inhibition of the insulin receptor signaling 
cascade. Elevated serum insulin levels in PCOS result in 
excessive ovarian androgen production as well as ovarian 
growth and cyst formation [30,31].

The system of ovarian regulation by insulin, in-
sulin-like growth factors (IGFs) and their receptors is 
complex [24]. Activation of alternative insulin signaling 
pathways via type 1 IGF receptors (possibly up-regulated 
by hyperinsulinemia), and peroxisome proliferator-acti-
vated receptor-gamma (PPAR-γ) activation help preserve 
ovarian sensitivity to insulin even in insulin resistant 
states [25]. The gonadotrophic activity of insulin includes 
direct stimulatory effects on steroidogenic enzymes, syn-
ergism with FSH and LH, and enhancement of pituitary 
responsiveness to GnRH. Insulin also suppresses hepatic 
production of sex hormone binding globulin (SHBG) 
leading to increased circulatory levels of free steroid 
hormones [32]. Additionally, insulin increases expression 
of PPAR-γ whose activation affects steroidogenesis [33]. 
These effects of insulin on ovaries can account for many 
PCOS features in hyper-insulinemic insulin-resistant 
individuals and are important in developing therapeutic 
strategies.

TREATMENT OPTIONS

There are numerous treatment modalities that should 
be tailored to the patient’s specific presentations and 
concerns. Lifestyle changes improve multiple aspects of 
PCOS. A 5% to 10% reduction in body weight can reduce 
insulin resistance, decrease circulating androgens, restore 
ovulation, and increase pregnancy rates [34]. Exercise, 
even if it does not produce this degree of weight loss, 
results in improved menstrual regularity, increased insu-
lin sensitivity, and decreased hirsutism [35-37]. Insulin 
resistance can be reduced also by insulin sensitizers such 
as metformin and thiazolidinediones (TZDs). Metformin 
decreases hepatic gluconeogenesis and increases sensi-
tivity of adipose tissue and muscle to insulin, resulting 
in reductions in insulin and androgen levels. Metformin 
also improves menstrual regularity, ovulation rate, and 



Liu et al.: PCOS and gender identity 533

by Rotterdam criteria and 39% had hyperandrogenemia 
[48]. In this study, while patients with PCOS were more 
likely to have elevated androgen levels (as expected) than 
those who did not have PCOS, hyperandrogenemia was 
also more prevalent in obese vs lean TM patients. When 
stratified by BMI, however, TM patients with PCOS still 
had higher androgen levels than those without PCOS, 
confirming that PCOS is associated with hyperandrogen-
emia regardless of fat mass.

A more recent study from Germany explored the 
prevalence of PCOS (diagnosed by both the NIH 1990 
and Rotterdam 2003 criteria) in 61 hormone-naïve TM 
individuals compared to 94 cis women without known 
medical disorders [49]. Vaginal ultrasound to assess for 
polycystic ovarian morphology was obtained in both 
groups. Hyperandrogenism was defined as a modified 
Ferriman Galwey score of ≥ 6 or elevated circulating free 
testosterone ≥ 0.028 nmol/liter. The Ferriman Galwey 
method is a semiquantitative assessment of hair growth 
in which higher grades indicate denser hair in more areas 
of the body [50]. Participants were deemed anovulatory 
if their menstrual cycles were longer than 35 days or if 
mid-luteal phase progesterone was ≤ 4 ng/mL. Other an-
drogen excess disorders such as NCCAH, androgen-se-
creting neoplasms, and hyperandrogenic insulin-resistant 
acanthosis nigricans were excluded (ACTH stimulation 
test and computed tomography of the adrenal glands were 
used to rule out the first two conditions). No difference 

and/or (2) ultrasonographic evidence of increased ovar-
ian volume with multiple follicle cysts.” Of note, 20% of 
their cohort would have met Rotterdam 2003 criteria for 
PCOS. The rate of hirsutism in this cohort was 30%. In 
a subset of 29 patients who had total testosterone mea-
sured, 31% had borderline (>80 ng/dl) or elevated (>100 
ng/dl) circulating testosterone levels. On average, TM 
individuals had higher total testosterone levels than the 
control group of cis women.

A subsequent study in a group of 16 British TM 
patients found a PCOS prevalence of 43.8% using the 
criteria of irregular periods, hyperandrogenemia, and 
polycystic ovary morphology on ultrasound [46]. Fifty 
percent of these individuals exhibited hirsutism. In a 1997 
German study, 83% of TM patients had hyperandrogene-
mia and 11 out of 12 met PCOS criteria defined as having 
two of the following signs/symptoms: irregular periods, 
hyperandrogenemia, and polycystic ovarian ultrasound 
appearance [47]. However, after cosyntropin stimulation 
testing, 50% (n=6) of the TM patients were found to have 
non-classical congenital adrenal hyperplasia (NCCAH), a 
condition which causes hyperandrogenism and irregular 
periods. This raises the consideration that the prevalence 
of PCOS in earlier studies may have been inflated by the 
presence of undiagnosed mimicking conditions such as 
NCCAH.

In a 2007 study of 69 Japanese TM transgender pa-
tients prior to gender affirming treatment, 58% had PCOS 

Table 1. Summary of Studies Addressing the Relationship between PCOS and Gender Identity.
Study
[Reference #]

Country Cohort 
size (n)

Criteria for PCOS Diagnosis Findings

Futterweit et al. 1986 
[45]

United
States

40 “Unequivocal”: Multifollicular 
ovaries on pathology plus 1 of 
2: hirsutism or oligomenorrhea. 
“Probable”: “(1) a combination of 
hirsutism and/or oligomenorrhea 
with a borderline or increased 
plasma testosterone level and/or 
a plasma LH/FSH ratio >2.0; and/
or (2) ultrasonographic evidence 
of increased ovarian volume with 
multiple follicle cysts.”

PCOS rate 5% by “unequivocal” 
criteria in TM. PCOS rate 22.5% 
by “probable” criteria in TM

Balen et al. 1993
[46]

Britain 16 Hyperandrogenism, U.S. criteria, 
Irregular Periods

PCOS rate 43.8% in TM

Bosinski et al. 1997 
[47]

Germany 12 Rotterdam 2003 PCOS rate 91.7% in TM

Baba et al. 2007
[48]

Japan 69 Rotterdam 2003 PCOS rate 58% in TM

Mueller et al. 2008 
[49]

Germany 61 NIH 1990, Rotterdam 2003 PCOS rate 11.5% - 14.8% in 
TM, not different from controls

Cesta et al. 2016
[56]

Sweden 24,385 ICD-9 or ICD-10 Prevalence of Gender Identity 
Disorder NOT higher in PCOS 
compared to controls



Liu et al.: PCOS and gender identity534

have been misclassified since entering a diagnostic code 
depends on the judgement of the clinical provider. The 
mode and vigor of work-up for conditions that present 
similarly to PCOS may have varied in this population, 
leading to false positive diagnosis of PCOS. Additionally, 
it is possible that patients who did in fact have PCOS did 
not have the proper coding in their medical chart, leading 
to exclusion from the study.

COMPARISON TO ANOTHER DISORDER 
OF ANDROGEN EXCESS – CONGENITAL 
ADRENAL HYPERPLASIA

Congenital adrenal hyperplasia (CAH) is another 
condition in which 46XX individuals can be exposed 
to high levels of androgens. In this disorder, precursors 
for cortisol and aldosterone are shunted towards andro-
gen-synthesizing pathways due to enzyme deficiencies 
(Figure 1). Androgen exposure occurs in utero, often 
leading to genital virilization present at birth, whereas 
in PCOS hyperandrogenemia occurs after the onset of 
puberty. However, similar to PCOS, studies suggest that 
gender roles and behavior in 46XX patients with CAH 
may differ from those in the general 46XX population. 
Studies prior to the 1990s reported that in 46XX children 
with classical CAH, behaviors shift from female-typical 
towards male-typical in terms of juvenile play, clothing 
and style preference, athletic activity, career interest, and 
adult sexual behavior [57,58]. Satisfaction with the fe-
male sex role was higher in control children AFAB than 
in 46XX children with CAH [57]. However, those in the 
latter group who thought it was preferable to be a boy did 
not believe that they were assigned to the wrong gender. 
In a more recent study exploring gender development as 
a function of CAH severity, there was a greater degree 
of self-reported male-typical self-perception and behav-
ior in 46XX individuals as the severity of the condition 
increased [3].

In a 2003 study in which individuals AFAB who 
were 18 years old or younger took part in a gender identi-
ty interview, 46XX children with CAH scored in between 
“control girls” and “tomboys” on the spectrum from 
complete female-typical identity to complete male-typ-
ical identity [4]. Age was not correlated with gender 
identity in this study. The “tomboy” group was recruited 
through newspaper articles asking parents who perceive 
their daughters to be tomboys to enroll them in the study 
(investigators did not provide a definition of “tomboy” 
to parents). A 2014 study found that compared to control 
children AFAB, 46XX children with CAH were more 
likely to show cross-gender identification as assessed by 
questions derived from part A of the diagnostic criteria 
for “gender identity disorder” in the DSM-IV-TR [59]. 
This trend was independent of gender role behavior. It 

was found in PCOS rates between TM individuals and 
controls – 11.5% in TM individuals vs 9.6% in controls 
by NIH criteria (p=0.9) and 14.8% vs 12.8% by Rotter-
dam criteria (p=0.9). TM individuals did have a greater 
prevalence of hyperandrogenemia compared to controls 
(44.3% vs 20.3%, p=0.002) but there was no difference 
in hirsutism.

Thus, although earlier studies found relatively high 
rates of PCOS in several international TM populations, 
diagnostic criteria for PCOS varied and the presence of 
other androgen excess disorders may have caused overes-
timation of PCOS prevalence. A more recent study using 
two widely accepted criteria for PCOS, rigorous testing 
for PCOS components, and evaluations which ruled out 
similar disorders did not show a higher rate of PCOS in 
TM people. These studies, however, did show high rates 
of hyperandrogenism in TM individuals.

SELF-PERCEPTION AND GENDER 
IDENTITY IN PCOS PATIENTS

We also reviewed the literature to determine self-per-
ceptions of gender roles, femininity, and the prevalence of 
gender incongruence in PCOS patients given that many 
have biochemical and clinical hyperandrogenism. A study 
which used the AES criteria for PCOS did not find a dif-
ference in gender roles between adolescents with PCOS 
and cis female peers without PCOS [51]. Another small 
study showed that individuals AFAB who self-identified 
as being diagnosed with PCOS recalled less feminine be-
havior and less gender conformity in childhood compared 
to controls but no difference as adolescents and adults 
[52]. Qualitative studies report an alteration of the female 
gender scheme in adults with PCOS [53-55]. These stud-
ies examined self-reported personality traits, attitudes, 
social roles, and behaviors associated with symptoms of 
PCOS. They did not assess for the presence of gender 
incongruence/dysphoria, which is a distinct entity. The 
current DSM-V criteria for “gender dysphoria” specifies 
a marked incongruence between one’s experienced/ex-
pressed gender and natal gender of 6 months or more in 
duration, associated with clinically significant distress or 
impairment in functioning [7].

When the prevalence of “gender identity disorder” 
was studied in PCOS patients, there was no difference 
compared to control women after adjusting for comor-
bidity with any psychiatric disorder [56]. In this large 
Swedish population study (24,385 PCOS patients), sub-
jects were included if they had a diagnosis of PCOS by 
ICD-9 or 10 and did not have a diagnosis of mimicking 
conditions such as congenital adrenal hyperplasia (CAH), 
adrenal tumor, or Cushing’s syndrome. Because partici-
pant selection was made based on ICD coding, it is pos-
sible that some participants diagnosed with PCOS may 
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clearly indicate that PCOS is associated with gender 
incongruence. Older studies using small convenience 
samples showed that hormone-naïve TM people had a 
higher prevalence of PCOS and hyperandrogenism than 
the general population.  However, the diagnostic crite-
ria for PCOS were not uniform in these studies and the 
presence of other androgen excess disorders may have 
inflated the rates of PCOS. A more recent, larger study 
using established criteria for diagnosing PCOS did not 
show higher PCOS prevalence in TM individuals.  In ad-
dition, although PCOS patients are less likely to identify 
with a traditional feminine gender scheme compared to 
age-matched peers, the prevalence of gender incongru-
ence in PCOS patients is not higher than in the general 
population. Moderate androgen excess early in develop-
ment (as seen in the genetic disorder CAH) appears to be 
associated with a higher risk of male-typical preferences 
and behavior, which is likely independent of its associa-
tion with gender identity. Larger, systemic studies with 
control groups using modern diagnostic criteria for gen-
der incongruence are needed to examine the association 
of early and late androgen exposure on gender identity. 
CAH has been shown to be a good model of early an-
drogen exposure. To identify patients with late androgen 
exposure, it is likely feasible to first identify PCOS pa-
tients and then recruit only those who have biochemical 
hyperandrogenism. Gender incongruence can then be 
studied in a cohort of people assigned female at birth who 
have elevated circulating androgen levels.
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