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BACKGROUND 
Cross-sex hormones involve treating biological males who have a Y chromosome 
with estrogens and/or anti-androgens or treating biological females with only X sex 
chromosomes with androgens such as testosterone.  While these may be used 
therapeutically to treat sex-hormone dependent cancers or in the treatment of 
patients with rare disorders of sexual differentiation, in recent years they are 
primarily used to alter the physical appearance of persons who do not accept their 
biological sex (gender incongruent). Few studies and no randomized studies have 
assessed long-term risks from the use of cross-sex hormones in 
gender-incongruent adolescents or adults.1,2 In clinical studies, group comparisons 
of cross-sex hormone recipients have been made both to biological same-sex and 
opposite-sex controls, but many studies lack controls altogether. Both identified 
and potential risks from cross-sex hormone use have been identified in differing 
populations and should be considered in light of the medical ethic to “Do no harm,” 
particularly in children who are potentially facing lifelong risk. 
 
FERTILITY 
Cross-sex hormones themselves may cause infertility.3-5 They also lead recipients on 
a path to infertility ensured by gonadectomy and/or hysterectomy without rarely 
successful and expensive efforts to provide for future fertility prior to beginning 
treatment.4 Testicular dysfunction and dysplasia has resulted from estrogen given 
to biological males.5-6 

 

MENTAL HEALTH 
Proponents of hormonal intervention for individuals who reject their biological sex 
claim that such “gender-affirming treatment” (which is actually a sex-rejecting 
intervention) is needed to resolve mental anguish. Yet no long-term studies have 
found such a benefit. Instead, a U.S. study of 963 transgender minors treated with 
hormones (largely cross-sex hormones) found a 1.6 to 2.6 fold increase in use of 
antidepressant drugs after versus before initiating the hormones.7 Also, 
suicide-related mental health visits per year increased from 0.07 before to 0.12 
after initiating the hormones. That study as well as a Kaiser U.S. study 8 also found 
that much psychopathology exists prior to treatment or even before receiving a 
diagnosis of gender dysphoria. Studies claimed to support “significant reduction in 
suicide rate”9 had small numbers, limited or no follow-up, limited if any controls, 
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and convenience sampling.10-12 One actually found greater rates of suicidal ideation 
in patients treated versus those not treated with cross-sex hormones.11 Another 
study reported a death from complications of “gender-affirming surgery” out of 70 
potential study participants who had been started on puberty blockers and went on 
to cross-sex hormones.12 

 
CARDIOVASCULAR RISK 
Studies assessing cardiovascular risk have been of low quality.1-2, 13 Specific areas of 
concern are listed below:  
​  
​ Estrogen:  

 
Men not “transitioning”:  The Coronary Drug Project compared multiple 
agents for secondary prevention of myocardial infarction and discontinued 
the estrogen arm early due to trends of increased myocardial infarction, 
pulmonary embolism and thrombophlebitis, and cancer in the estrogen 
group.14 

 
XY males for “gender transition”:  One year of estrogens given to XY men 
increased body fat while resulting in decreased blood lipids.15  A Kaiser 
Permanente study found markedly increased rates of stroke and venous 
thromboembolism compared to 46 XX females and 46 XY males, with 
myocardial infarction rates similar to 46 XY males over 8 years of follow-up.16  
A 2019 literature review found increased risks of ischemic heart disease, 
stroke, and venous thromboemboli in males treated with estrogen.13 There is 
also evidence that increased time of exposure to estrogens increases 
cardiovascular risks even more.5 

 
​ Testosterone:  

 
XX females for “gender transition”:  Exogenous testosterone increased 
inflammation and altered immune function compared to XX women not 
receiving testosterone.17,18  A Denmark study found a 2.2 fold increase in 
cardiovascular disease compared to control 46 XY men and a slightly smaller 
increase compared to 46 XX females.19 Other studies found similar rates of 
cardiovascular disease compared to biological (XY) men, which is higher than 
what biological females normally experience.13   

 
BONE 
Studies in both 46 XX and 46 XY people using cross-sex hormones found wide 
variability in effects on calcium and bone metabolites, with a consistent decrease in 



 

bone mineral density (BMD) in 46 XY individuals receiving long term estrogen.20,21 A 
study that found no decreased BMD at 10 years in 46 XX and 46 XY people using 
cross-sex hormones along with gonadectomies found significant decreases in hip 
BMD after 15 years of those hormones.22 Adolescents, especially 46 XY ones, 
receiving puberty blockers prior to gonadectomy and cross-sex hormones had 
lower than expected BMDs at 22 years of age.23 

 
CANCER 
Certain types of cancer have been seen more frequently in individuals who have 
taken cross-sex hormones.24,25 Particular concerns include ovarian, endometrial, 
vaginal and cervical cancer in 46 XX individuals treated with testosterone, and 
prolactinomas, prostate cancer, and breast cancer in 46 XY individuals treated with 
estrogen.24 Gender-transitioning 46 XY compared to biological controls had 5.2 
times more endocrine cancers.25 A separate study found a 46-fold higher risk of 
breast cancer in 46 XY individuals receiving estrogen for “transition” than in 
sex-matched controls.26 Estrogen given to 46 XY also appears to increase the risk of 
testicular cancer.5 

 
DIABETES 
A relatively small study of thirty-five XY and fifty-five XX individuals getting cross-sex 
hormones found decreased insulin sensitivity in those getting estrogen and a trend 
towards increased insulin sensitivity in those getting testosterone after one year of 
hormone use compared to levels prior to initiation.27 A larger case-control study 
with an average of 7.4 years cross-sex hormone use found increased risk for type 2 
diabetes in both sexes.28  
 
OVERALL MORTALITY 
While not well studied in pediatric populations yet, adult statistics for those XY 
individuals who have had transgender interventions in multiple ways show a 51% 
increased mortality, mainly from suicide, human immunodeficiency virus infections, 
cardiovascular disease, and drug use.29 The long-term follow-up population study in 
Sweden found 19 times the suicide rate and 2.8 times overall mortality in 
individuals who received sex-rejecting interventions (including surgical) compared 
to age and sex matched controls.30 The divergence in mortality between those who 
underwent those interventions and controls was not apparent until after 10 years 
following the interventions.  A more recent study from Amsterdam covering about 
50 years also found increased mortality in individuals of both sexes treated with 
cross-sex hormones compared to age- and sex-matched controls.31 

  
SUMMARY 



 

Despite the methodologic flaws in most cross-sex hormone research and the 
inadequate followup, there is strong evidence from the best available research that 
long-term harms far outweigh any long-term benefits of these interventions. 
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