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ABSTRACT 
Increasing number of transgender women who transition from male to female have been competing in female 

athletic events. Currently, it is not known whether sex transition therapy involving changes in sex hormones is sufficient to  
abolish sex differences in physical fitness, athletic performance, and vascular function. In this cross -sectional study, 
transgender women who had been taking hormone therapy following orchiectomy (30±4 years; n=15) were compared with 
cisgender men (28±5 years; n=15) and cisgender women (29±5 years; n=15) who were matched for age and physical activity 
level. ANOVA indicated that height, body weight, and whole-body lean mass (via dual energy x-ray absorptiometry) of 
transgender women were greater than women but lower than men (all p<0.05).  Blood concentration of testosterone was lower 
and estradiol was higher in transgender women and cisgender women than men (p<0.05). Knee extension/flexion peak torque 
(via isokinetic dynamometer) and maximal oxygen consumption (via indirect calorime try) were highest in men (p<0.05) but 
were not different between cisgender women and transgender women. No significant group difference was observed for 
flexibility as assessed by the sit and reach test. Cisgender women and transgender women recorded similar Wingate anaerobic 
power that was lower than men (p<0.05). Red blood cell count, hematocrit, hemoglobin, and HbA1C concentrations were 
lower in women and transgender women than men while fasting plasma glucose concentration was lower in women than men 
(all p<0.05). Carotid artery intima-media thickness and brachial-ankle pulse wave velocity, a measure of arterial stiffness, 
were not significantly different among the groups. We concluded that physical fitness of transgender women who transitioned 
from male to female by hormone therapy were lower than cisgender men but similar to cisgender women. The present cross -
sectional study suggests that the fitness advantage of male sex appears to disappear in transgender women after a prolonged 
period of hormone replacement therapy. 
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