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whether to use sex assigned at birth
or identified gender when assessing
the effect of gender-affirming
hormones on bone health in
transgender youth. Given the limited
evidence on transgender youth in
early puberty, the degree of BMD
changes after puberty suppression
in early puberty is not known. This

is an important clinical concern for
transgender youth in early stages of
puberty who are treated with a
longer course of GnRHa therapy
before gender-affirming hormones
are considered.5,6

Current evidence on GnRHa effects
on body composition of youth with

GD suggests a stable or slightly
increased BMI z score, as well as an
increase in fat percentage and drop
in LBM.8,15,16,32 In our study, GnRHa
was not associated with any
significant changes in BMI z score.
Among transgender females, GnRHa
was associated with a significant
increase in TBF (percentage) z score
and drop in LBM z score. If
transgender females were on GnRHa
longer, a significant change in BMI
and TBF (percentage) z scores could
occur because of loss of testosterone
effects on LBM and TBF33,34 at
advanced stages of puberty. The
observed fat redistribution (android
versus gynoid) is in keeping with
youth affirmed gender’s typical fat
distribution.33–35

Clinical Implications

Evidence on GnRHa-associated
changes in body composition and
BMD will help health care
professionals involved in the care of
youth with GD to counsel
appropriately and optimize their
bone health. Given the absence of
vertebral fractures detected in those

TABLE 3 Body Composition Analysis and BMD Profile of Youth With GD After GnRHa

Transgender Males (n 5 80)

P,a SSb

Transgender Females (n 5 36)

P, SSPost-GnRHa Mean (SD) D Post-Pre Mean (95% CI) Post-GnRHa Mean (SD) D Post-Pre Mean (95% CI)

BMD changes
LS aBMD z score �0.72 (0.97) �0.74 (�0.85 to �0.63) <.001 S �1.33 (1.39) �0.33 (�0.46 to �0.19) <.001 S
LS BMAD z score �0.76 (0.93) �0.59 (�0.74 to �0.45) <.001 S �0.76 (1.48) �0.37 (�0.61 to �0.14) .003 NS
LTH aBMD z score �0.31 (0.99) �0.33 (�0.40 to �0.26) <.001 S �1.03 (1.64) �0.46 (�0.60 to �0.31) <.001 S
TBLH aBMD z score 0.03 (1.05) �0.34 (�0.43 to �0.25) <.001 S �0.48 (1.49) �0.34 (�0.48 to �0.21) <.001 S

Body composition changes
BMI 25.12 (6.04) 1.36 (0.75 to 1.97) <.001 S 23.18 (6.64) 0.57 (�0.46 to 1.60) .120
BMI z score 0.99 (1.30) 0.15 (0.01 to 0.29) .083 0.45 (1.69) �0.10 (�0.38 to 0.17) .475
TT-FMR 0.49 (0.04) 0.00 (�0.01 to 0.01) 1.0 0.48 (0.05) �0.02 (�0.03 to 0.00) .010 NS
LT-FMR 0.38 (0.04) 0.00 (�0.01 to 0.00) .209 0.39 (0.04) 0.01 (0.00 to 0.02) .013 NS
ET-FMR 0.97 (0.17) 0.00 (�0.02 to 0.02) .813 1.03 (0.19) 0.08 (0.02 to 0.13) .004 NS
Android, fat % 42.21 (12.36) 2.75 (1.21 to 4.28) <.001 S 33.41 (13.97) 4.18 (1.09 to 7.28) .002 NS
Gynoid, fat % 46.76 (7.81) 1.83 (0.77 to 2.88) <.001 S 38.70 (9.30) 7.17 (4.64 to 9.69) <.001 S
TBF, kg 25.00 (12.48) 2.19 (0.75 to 3.63) .001 S 20.44 (13.57) 4.41 (2.22 to 6.60) <.001 S
TBF, % 39.93 (10.03) 2.21 (0.99 to 3.43) <.001 S 31.14 (11.62) 5.36 (2.83 to 7.88) <.001 S
TBF, z score, % 1.78 (0.90) 0.13 (0.00 to 0.25) .053 2.46 (0.51) 1.05 (0.79 to 1.32) <.001 S
LBM, kg 37.45 (5.55) 1.05 (0.45 to 1.64) <.001 S 43.17 (7.86) �1.58 (�3.0 to �0.15) .006 NS
LBM z score �1.01 (1.28) �0.02 (�0.16 to 0.12) .891 �1.99 (1.58) �0.73 (�0.95 to �0.5) <.001 S
BMC, kg 2.37 (0.43) 0.006 (�0.03 to 0.04) .998 2.40 (0.46) 0.15 (0.10 to 0.20) <.001 S
BMC z score �0.39 (1.12) �0.39 (�0.51 to �0.28) <.001 S �0.99 (1.18) �0.12 (�0.26 to 0.02) .059

ET-FMR, extremities/trunk fat mass ratio; LT-FMR, legs/total fat mass ratio; NS, not significant; S, statistically significant; TT-FMR, trunk/total fat mass ratio.
a Wilcoxon rank test.
b Statistical significance of .0011 to correct for multiple testing.
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FIGURE 1
Pre-GnRHa BMD profiles and baseline vitamin D status.
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