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LAND ACKNOWLEDGEMENT
I acknowledge that I am giving this lecture on the traditional 
territory of many nations including the Mississaugas of the Credit, 
the Anishnabeg, the Chippewa, the Haudenosaunee and the 
Wendat peoples.

These nations lived and thrived in these spaces for millennia, and 
today, are still home to many diverse First Nations, Inuit and Métis 
peoples.

These lands are unceded and traditional to these nations, and we 
must work to recognize and address ongoing colonial harms.
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OBJECTIVES
1. Understand why Transgender health is an important and 

rapidly growing field in medicine

2. Describe the physiology of sexual dimorphism in bone 
health and how this relates to Transgender bone health

3. Learn current guidelines and emerging research in 
Transgender bone health
- highlight important differences for adolescents and adults



OUTLINE
1. Why is transgender health important for clinicians?

2. Sexual dimorphism in bone health

3. Bone mineral density changes in trans-adolescents

4. Review Endocrine Society Transgender Health 
Guidelines pertaining to bone health in adults

5. Discuss the latest recommendations for trans-adult 
bone health screening



LET’S START WITH SOME DEFINITIONS
• Transgender: A person whose gender identity differs from 

their sex assigned at birth

• Sex (AFAB/AMAB): The natal sex assigned at birth, based 
on external genitalia, as well as chromosomes and gonads
- Assigned female at birth or designated female at birth
- Assigned male at birth or designated male at birth

• Gender identity: A person's internal sense of self and 
how they fit into the world, from the perspective of 
gender

• Cisgender: A person whose gender identity is the same 
as their sex assigned at birth



LET’S START WITH SOME DEFINITIONS
• Transsexual: A clinical term which had historically been 

used to describe those transgender people who sought 
medical intervention (hormones, surgery) for gender 
affirmation (term is no longer used!)

• Gender Affirming Hormone Therapy (GAHT): using 
hormones to reduce characteristics of their natal sex and 
induce characteristics reflective of their gender identity

• Areal Bone Mineral Density (aBMD): measured by 
DEXA scan; is the amount of bone mineral divided by the 
bone scanned area

• Bone Mineral Apparent Density (BMAD): is a calculation 
from the DEXA scan to estimate volumetric bone mineral 
density (often used in children/adolescents)



BUT FIRST…WHO IS THIS MAN?

Endocrinologist: Dr. Harry Benjamin
Publishes “The Transsexual Phenomenon” 
in 1966.

• Argues against psychotherapy as a “cure” for 
*transsexuals
(*since antiquated term)

• Used gender-affirming hormone therapy to 
treat patients



FATHER OF TRANSCARE IN ENDOCRINOLOGY

“…This condition is inaccessible to any 
known psychotherapy. Only estrogen 
medication and sex reassignment 
surgery with the formation of an artificial 
but functional vagina can help these 
patients…

Benjamin H. Transvestism and Transsexualism. 
JAMA. 1967;199(2):136.
Hembree et al. 2017



SIMILAR DISCOURSE OCCURS TODAY…



EPIDEMIOLOGY – PREVALENCE IN U.S.A.

Meerwjk EL, Sevelius JM AM J Public Health (2017)

1 in every 250 
Americans

~ 1.4 million 
Americans



WHY ARE WE TALKING ABOUT THIS NOW?

Trans Individuals in Ontario
• 75% of trans people indicated they need to 

transition medically.

• In 2013, an estimated 43.0% of trans Ontarians 
were currently using hormones.

• 11% had obtained hormones from nonmedical 
sources.

Bauer G et al. Trans PULSE e-Bulletin, (2010);
Rotondi et al. American journal of public health (2013) 



WHY ARE WE TALKING ABOUT THIS NOW?
• Barriers to adequate care of this population 

include little or no formal training in addressing the 
needs of transgender patients.

• Confidence or comfort level in providing care to 
transgender patients has been reported to be low 
among practicing endocrinologists.

• ~80% have treated a transgender patient, 
yet ~80% have never received training on care 
of transgender patients.

Irwig MS. Endocr Pract. 2016; 
Davidge-Pitts et al. JCEM 2017



RATES OF SUICIDE ATTEMPT IN 
TRANS VS. CIS ONTARIANS

Bauer G et al. Trans PULSE e-Bulletin (2010)



TRANS-YOUTH AND MENTAL HEALTH

Sorbara et al. Paediatrics 2020

• YPY = younger presenting youth <15 yo
• OPY = older presenting youth ≥15 yo



DYSPHORIA RELIEVED IN YOUTH AFTER GAHT

De Vries et al. Paediatrics 2014

• 55 young adults (22 transwomen and 33 transmen) 
• Gender Dysphoria assessed before puberty blockers, 

during cross-hormone tx, after affirmation tx



TAKE HOME POINTS

• Gender Identity ≠ Sex (assigned at birth)

• The first transgender health guidelines were 
published 42 years ago in 1979

• Clinical competence for Transcare needs to 
improve among healthcare providers

• Suicidality was highest with those who were 
planning to transition, but who had not yet begun



OUTLINE
1. Why is transgender health important for clinicians?

2. Sexual dimorphism in bone health

3. Bone mineral density changes in trans-adolescents

4. Review Endocrine Society Transgender Health 
Guidelines pertaining to bone health in adults

5. Discuss the latest recommendations for trans-adult 
bone health screening



DETERMINANTS OF BONE HEALTH

Figure from Bonjour JP et al. 2009



ACQUISITION OF PEAK BONE MASS

Maggioli C and Stagi S, Annals of 
Ped Endo & Metabolism 2017



Figure from Callewaert et al. 2010 Journal of 
Endocrinology 207, 2; 10.1677/JOE-10-0209

https://doi.org/10.1677/JOE-10-0209


ENDOSTEAL VS. PERIOSTEAL APPOSITION

Nishiyama et al Journal of Bone and Mineral Research, Volume: 27, 
Issue: 2, Pages: 273–282, First published: 25 October 2011



EFFECT OF ESTROGEN ON PUBERTAL BONE
• Estrogen is pivotal for epiphyseal fusion in both young 

men and women

• Growth plates fail to fuse in persons with:

- estrogen deficiency due to mutations in the 
aromatase gene
- estrogen resistance due to mutations in the ER-α 
gene

• Growth persists into adulthood. Smith EP et al. NEJM. 1994
Morishima A et al. J  Clin  Endocrinol Metab. 1995
Singh et al. Cell Health and Cytoskeleton 2011
Rochira et al. Int J Endo 2014



TAKE HOME POINTS

• Peak bone mass (PBM) is well known as a key 
determinant of the lifetime risk of osteoporosis. 

• Adolescence is a critical time for peak bone 
accrual.

• Bone growth is sexually dimorphic. 
• Cis-men/boys = wider bones.
• Cis-women/girls = more endosteal growth.
• Estrogen plays a KEY role in epiphyseal fusion 

and in maintenance of bone health in BOTH 
anatomical sexes.



OUTLINE
1. Why is transgender health important for clinicians?

2. Sexual dimorphism in bone health

3. Bone mineral density changes in trans-adolescents

4. Review Endocrine Society Transgender Health 
Guidelines pertaining to bone health in adults

5. Discuss the latest recommendations for trans-adult 
bone health screening



ENDOSOCIETY TRANSCARE RECOMMENDATIONS 
IN ADOLESCENTS

Hembree et al. 2017



ENDOSOCIETY TRANSCARE MONITORING 
IN ADOLESCENTS (Pubertal Suppression)

Hembree et al. 2017



ENDOSOCIETY TRANSCARE MONITORING 
IN ADOLESCENTS (Induction of Puberty)

Hembree et al. 2017



Z-SCORES WITH GnRHa FOLLOWED BY GAHT

Klink D et al. JCEM 2015



GnRH IMPACT ON BMD, BMAD and BTMs
• Case report: normal BMD z scores at age 35 years 

in transman who used GnRH analogs from age 13.7 
years until age 18.6 years 
(before initiating sex hormone treatment) 

• Retrospective study: 22 Transwomen and 34 
transmen: GnRHa leads to a decrease of bone 
turnover markers (BTMs) in both transwomen and 
transmen transgender adolescents. 

• BMAD and BMAD Z-scores increase predominantly 
in the LS as a result of treatment with GAHT.

Cohen-Kettenis PT et al. Arch. Sex. Behav. 2011
Vlot M et al. Bone 2017



GnRH IMPACT ON BMAD
• EP - 51 transgirls and 70 transboys receiving GnRHa
• LP - 36 transgirls and 42 transboys receiving GnRHa

Schagen SEE et al. JCEM 2020



% LOW vs. NORMAL BMD IN TRANS-YOUTH

Lee JY et al. JES 2020



TAKE HOME POINTS
• DXA scans are recommended both in 

suppression of puberty and pubertal 
induction…but they may not be necessary.

• Transgirls had lower BMAD PRIOR to starting 
any GAHT. 

• Z-scores normalized in transboys but remained 
below zero in transgirls after GAHT.

• Whether low aBMD or BMAD translates into 
increased fracture risk remains left for discovery. 



OUTLINE
1. Why is transgender health important for clinicians?

2. Sexual dimorphism in bone health

3. Bone mineral density changes in trans-adolescents

4. Review Endocrine Society Transgender Health 
Guidelines pertaining to bone health in adults

5. Discuss the latest recommendations for trans-adult 
bone health screening



ENDOSOCIETY TRANSCARE 
RECOMMENDATIONS IN ADULTS
• 4.4. We recommend that clinicians obtain BMD 

measurements when risk factors for osteoporosis 
exist, specifically in those who stop sex hormone therapy 
after gonadectomy.

Hembree W, et al. JCEM 2017 

• TRANSMEN:
Screening for osteoporosis should be conducted in those 
who: 

a) Stop testosterone
b) Are not compliant with hormone therapy
c) Who develop risks for bone loss



ENDOSOCIETY TRANSCARE 
RECOMMENDATIONS IN ADULTS
• 4.4. We recommend that clinicians obtain BMD 

measurements when risk factors for osteoporosis 
exist, specifically in those who stop sex hormone therapy 
after gonadectomy.

Hembree W, et al. JCEM 2017 

• TRANSWOMEN:
Consider BMD testing at baseline.

a) Screening for osteoporosis should be conducted at
age 60 years 

b) In those who are not compliant with hormone therapy



• Several investigators have described lower bone 
mass and smaller bone sizes in Transwomen prior 
to starting GAHT

• Lifestyle factors (physical activity, smoking, vitamin 
D status) thought to be potential contributors

• Prior to initiation of GAHT, BMD in Transmen are 
similar to that reported among cis-women controls

BASELINE BMD – TRANS INDIVIDUALS

Lapauw et al. Bone 2008; Van Caenegem et al. JCEM 2012; Van Caenegem et al. Bone 2013; 
Van Caenegem et al. Eur J Endocrin 2015;  Wiepjes et al JBMR 2018



BMD FOLLOWING GAHT METANALYSIS

Singh-Opsina et al. JCEM 2017 

• 392 Transwomen (9 studies) and 247 Transmen 
(8 studies).

• Different routes of hormone administration and doses 
were used.

• Twelve studies evaluated changes in BMD, and only 
one study evaluated fracture rates.

• BMD outcome assessment was performed at baseline 
(pre-GAHT), 12 and 24 months.



BMD FOLLOWING GAHT METANALYSIS

Singh-Opsina 2017 JCEM et al. 2017

TRANSMENTRANSWOMEN



BMD BASELINE, 12–24 Months FOLLOW-UP 
DURING GAHT WITH NO GONADECTOMY

Cirrincione LR & Narla RR. J Appl Lab Med 2021



Bone Safety During the First Ten Years of GAHT

Wiepjes et al. JBMR 2018



TAKE HOME POINTS
• Similar to paeds literature, adult transwomen also 

demonstrate lower baseline BMDs prior to GAHT

• BMD changes at 1, 2, 5, and 10-years on GAHT 
demonstrate either maintenance of BMD or 
increase in BMD at the Lumbar Spine for both 
transwomen and transmen

• No obvious signals for harm on bone health with 
GAHT in adults



What is the fracture incidence in a large cohort 
of adult transgender people using GAHT?

Wiepjes et al. J Bone Miner Res 2019



What is the fracture incidence in a large cohort 
of adult transgender people using GAHT?

Wiepjes et al. J Bone Miner Res 2019



What is the fracture incidence in a large cohort 
of adult transgender people using GAHT?

Wiepjes et al. J Bone Miner Res 2019



POINTS OF CONTENTION OF THIS STUDY
• Many European studies tend to use Cyproterone 

acetate as androgen blockade; in Canada, 
spironolactone is often used.

• Study does not have the numbers to look at the 
subgroup of those who had gonadectomy.

• Unknown co-morbid status of trans-patients and 
their 10 age matched references

• Not all the important confounding factors were 
addressed: Wiepjes et al. J Bone Miner Res 2019



LONG-TERM MONITORING OF TRANS-PATIENTS



TAKE HOME POINTS
• Transwomen aged <50 years did not have an 

increased fracture risk compared with age-matched 
reference men aged <50 years

• Transwomen aged ≥50 years had a similar fracture 
risk compared with age-matched reference women
aged ≥50 years but an increased fracture risk 
compared with age matched reference men aged 
≥50 years

• Transmen fracture risk being similar to age-matched 
reference women; but lower fracture risk to age-
matched reference men



ADULT TRANS- HORMONE MARKERS AND BMD

Van Kesteren P et al. Clinical Endocrinology 1998 Hembree et al. JCEM 2017

• “In one study, serum LH levels were inversely related to BMD, 
suggesting that low levels of sex hormones were associated with 
bone loss.” 

• “Thus, LH levels in the normal range may serve as an 
indicator of the adequacy of sex steroid administration to 
preserve bone mass.”



ADULT TRANS- HORMONE MARKERS AND BMD

Van Kesteren et al. Clinical Endocrinology 1998 Wiepjes et al. JBMR 2018

19
98

20
18



ADULT TRANS-HORMONE MARKERS AND BMD

Wiepjes et al. JBMR 2018

• Wiejpes et al. (2018) go on to show no differences in change in 
LS BMD were observed between different age groups of 
transmen and transwomen

• Transwomen with higher estradiol concentrations during GAHT 
had an increase in LS BMD, whereas low estradiol concentrations 
were associated with a decrease in LS BMD. Testosterone 
concentrations in transwomen were not associated with the 
change in LSBMD. 

• Therefore, postulating that estradiol levels are more useful 
indicators of adequate GAHT dosing in Transwomen.

• In transmen, neither estradiol and testosterone concentrations 
were not associated with change in LS BMD. 



TAKE HOME POINTS
• Although LH was shown to be inversely 

proportional to BMD in one study circa 1998 – this 
has not been re-demonstrated

• LH concentrations may be considered in 
evaluation of the adequacy of testosterone dosing 
for bone health in transmen

• Estradiol levels are more useful indicators of 
adequate GAHT dosing for bone health in 
transwomen



OUTLINE
1. Why is transgender health important for clinicians?

2. Sexual dimorphism in bone health

3. Bone mineral density changes in trans-adolescents

4. Review Endocrine Society Transgender Health 
Guidelines pertaining to bone health in adults

5. Discuss the latest recommendations for trans-adult 
bone health screening



Bone Densitometry in Transgender 
and Gender Non-Conforming 

(TGNC) Individuals 2019: 

International Society for Clinical 
Densitometry (ISCD) Official Position 



ISCD POSITION #1: SCREENING
Indications for Baseline BMD in TGNC Individuals

• History of gonadectomy or therapy that lowers endogenous 
gonadal steroid levels prior to initiation of GAHT

• Hypogonadism with no plans to take GAHT

• Existing ISCD indications for BMD testing 
(glucocorticoid use, hyperparathyroidism etc.)

Rosen et al. J of Clinical Densitometry 2019 



ISCD POSITION #2: FOLLOW UP
Indications for Follow-Up BMD in TGNC Individuals

• Testing should be done when the results are likely to 
influence management:

• Pre-existing low BMD
• Individuals taking GnRH analogs
• Nonadherence (or inadequate dosing) of GAHT
• Plans to discontinue GAHT
• Other risk factors for bone loss or fragility fracture

Rosen et al. J of Clinical Densitometry 2019 



ISCD POSITION #3: Z-SCORE & T-SCORE
Calculation of T-Score in TGNC Individuals

• T-scores should always be calculated using ‘Caucasian’ 
(non-race) adjusted female normative database for all 
trans-individuals regardless of ethnic group

• T-score of <-2.5 is used for diagnosis of osteoporosis in all 
trans-individuals age 50 or older, regardless of hormone 
status

• Z-scores should be calculated using the normative 
database that matches the gender identity of the individual

Rosen et al. J of Clinical Densitometry 2019 



TRANS-PATIENT BONE HEALTH SCREENING ALGORITHM

• 4.4. We recommend that clinicians obtain BMD measurements when risk 
factors for osteoporosis exist, specifically in those who stop sex hormone 
therapy after gonadectomy.

• BMD testing is indicated in transgender patients with traditional 
RFs for fracture or: 

• Used GnRH analogs in adolescents
• Plans to discontinue GAHT post-gonadectomy

Stevenson MO, Tangpricha V. Endocrinol Metab Clin North Am. 2019.

GONADECTOMY



TAKE HOME POINTS
• As long as a TGNC individual is on standard GAHT, BMD should 

remain stable to increasing, so there is no indication to monitor for 
bone loss or osteoporosis strictly on the basis of TGNC status

• TGNC individuals who experience substantial periods of hypogonadism 
(>1 yr) might experience bone loss or failure of bone accrual during that 
time and should be considered for baseline measurement of BMD

• There are no data to support that TGNC individuals have a fracture risk 
different from that of cisgender individuals

• The Z-score in transgender individuals should be calculated using the 
reference data (mean and standard deviation) of the gender conforming 
with the individual's gender identity

Rosen et al. J of Clinical Densitometry 2019 



CASE EXAMPLE
65yo white Canadian transgender woman presenting to your 
practice with questions about her bone health. 
• No known family history of osteoporotic fractures. 
• She consumes dairy products ~2x/day and takes a vitamin D. 
• She is a current smoker. No EtOH use. 
• She has been on GAHT since age 25. 
• She underwent orchiectomy at age 35. No BMD baseline.
• Wt. 70kg, Ht 175cm. 
• Her current estradiol level is within normal cis-woman limits; her 

testosterone is appropriately suppressed.
• Her DXA shows left femoral neck T-score -2.1; left total hip of 

-2.1; spine (L1-L4) T-score -1.8 (compared to cis-woman ref range)
• How do we best risk stratify and treat?



CAROC EXAMPLE



FRAX SCORE EXAMPLE
Transwoman - “Assigned Female” on FRAX



FRAX SCORE EXAMPLE
Transwoman - “Assigned Male” on FRAX



TAKE HOME POINTS
• DEXA scans are recommended q 2 years but may not be 

needed in TransYouth
• Bone turnover markers seem to have limited utility
• There is some BMD recovery once GAHT is started 
• Transgirls have lower pre-treatment BMDs at baseline
• 10-year BMD studies in adult transwomen and transmen 

show LS BMD increase or maintenance
• LH does not appear to be inversely related to BMD
• BMD are not necessary in adult trans-populations without 

existing risk factors (as long as GAHT adherent, but get 
baseline BMD if gonadectomy)



TAKE HOME POINTS

• Diversity, equity and inclusion: 
“you cannot find that which you are not looking for”

• More studies, research and advocacy are 
needed to better understand the impacts of 
GAHT on bone health – this will allow us to 
safely titrate and optimize GAHT



Thank You to My 
Endocrine Mentors!

Dr. Rowena Ridout Dr. Sandra Kim Dr. Raymond Fung



OUTLINE
1. Why is transgender health important for clinicians?

2. Sexual dimorphism in bone health

3. Bone mineral density changes in trans-adolescents

4. Review Endocrine Society Transgender Health 
Guidelines pertaining to bone health in adults

5. Discuss the latest recommendations for trans-adult 
bone health screening



OBJECTIVES
1. Understand why Transgender health is an important and 

rapidly growing field in medicine

2. Describe the physiology of sexual dimorphism in bone 
health and how this relates to Transgender bone health

3. Learn current guidelines and emerging research in 
Transgender bone health
- highlight important differences for adolescents and adults



Thank You!



Questions?/Discussion
Tehmina.ahmad@mail.utoronto.ca

Twitter: TehminaAhmadMD

mailto:Tehmina.ahmad@mail.utoronto.ca
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EXTRA SLIDES



YOUTH SERUM BONE MARKERS DURING 
GnRHA Tx
• 51 transgirls and 70 transboys receiving GnRHa
• 36 transgirls and 42 transboys receiving GnRHa

Schagen SEE et al. 2020



aBMD IN TRANS-YOUTH BEFORE GnRHa

Lee J et al. JES 2020



aBMD BASELINE, 12–24 Months FOLLOW-UP 
DURING GAHT WITH NO GONADECTOMY

Cirrincione LR & Narla RR. JAML 2021



HORMONE MARKERS AND BMD IN ADULTS

Wiepjes et al. JBMR 2018


