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Associations Between the Length of Time
from Transgender Identity Recognition
to Hormone Initiation and Smoking Among
Transgender Youth and Young Adults
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Abstract
Purpose: Gender-affirming medical interventions have been associated with mental health improvements
among transgender individuals. However, little is known about optimal timing of these interventions as they re-
late to stress-sensitive behaviors such as smoking.
Methods: We analyzed electronic health record data from transgender youth and young adults to examine
whether longer duration from transgender identity recognition to hormone initiation was associated with smok-
ing behaviors.
Results: Longer duration from age of identity recognition to age of cross-sex hormone initiation was associated
with increased odds of current and lifetime smoking.
Conclusion: Future research should investigate other potential risk factors associated with transgender-specific
stressors for this population.
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Introduction
Transgender adolescents and young adults are at high
risk for a myriad of adverse health outcomes with
regard to mental health, HIV infection, and substance
use.1–3 To date, little data exist on the prevalence of cig-
arette smoking among transgender youth and young
adults. Tobacco is the leading cause of preventable disease
and death in the United States, resulting in approximately
half a million premature deaths each year.4 Despite a de-
cline in current cigarette smoking among adults from
20.9% in 2005 to 15.1% in 2015, it is well documented
that individuals who identify as lesbian, gay, or bisexual
(LGB) are still disproportionately affected, reporting
higher prevalence of smoking than heterosexuals.4,5

Similarly, higher trends also exist for transgender
than for cisgender (nontransgender) individuals. One
national study (n = 168) reported higher past 30-day
use of any cigarette/cigar/e-cigarette product (39.7% vs.
25.1%) and current use of cigarettes (35.5% vs. 20.7%),
cigars (26.8% vs. 9.3%), and e-cigarettes (21.3% vs.
5.0%) among transgender adults than among cisgender
adults (all p values £0.003).6 In the context of elevated
smoking prevalence among transgender versus cis-
gender people, research is needed to learn about
mechanisms that increase risk for smoking in trans-
gender individuals.6

Transgender individuals may be at higher risk of de-
veloping smoking behaviors earlier than their cisgender
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peers. Of note, a previous study reports 14.3 years as
the average age of smoking initiation in a sample of
daily smokers (n = 167) who identify as transgender
adult women; this is younger than the average age
reported for cisgender men (15.6 years) and cisgender
women (16.7 years) in a nationally representative
sample (n = 16,985).7,8

Indeed, transgender identity development may be a
period in which transgender-specific minority stressors
place transgender adolescents at increased risk for psy-
chiatric morbidity and developing maladaptive coping
behaviors such as substance use.1,3,9–11 These minority
stressors, or stressors that come with membership in a
stigmatized group, can be broadly categorized as either
‘‘distal’’ objective stressors (e.g., stigma and discrimina-
tion based on transgender identity) or ‘‘proximal’’ sub-
jective stressors (e.g., anticipated stigma or internalized
transphobia).3

Gender dysphoria (discomfort with the mismatch
between one’s gender assigned at birth and one’s gen-
der identity) is conceptualized as a proximal form of
minority stress. Psychiatric morbidity is also signifi-
cantly associated with smoking among cisgender indi-
viduals.12 Although general smoking data among
transgender adolescents are limited, associations of mi-
nority stress and increased smoking behaviors have
previously been documented in transgender youth.3

Investigating factors that potentially play a role in
mitigating transgender-specific stressors may be impor-
tant for elucidating transgender adolescents’ risk for de-
veloping smoking behaviors. One such factor may be
gender affirmation: the interpersonal, interactive process
whereby persons receive social recognition and support
for their gender identity and expression.13 Previous
studies show improved mental health outcomes and re-
duced gender dysphoria after gender-affirming medical
interventions (e.g., cross-sex hormone therapy), with
prior work suggesting that psychiatric symptoms may
be secondary to incongruity between one’s gender
identity and gender assigned at birth.10,14–16

Although representative statistics regarding the
prevalence of undergoing cross-sex hormone therapy
among transgender individuals are lacking, cross-sex
hormone therapy is recommended by current guide-
lines to treat individuals experiencing gender dyspho-
ria.17 Despite these recommendations, less is known
about the optimal timing of initiating cross-sex hor-
mones, particularly in relation to the onset of health
risks and other unhealthy coping behaviors such as
smoking.

This study sought to formatively investigate the as-
sociation between the length of time from the age at
which individuals recognize their transgender identity
(i.e., that they have a gender identity that does not
match their assigned gender at birth) to the age at
which they initiate cross-sex hormone therapy, and cig-
arette smoking, an unhealthy stress-sensitive health in-
dicator,18 in a community-based clinical sample of
transgender youth and young adults who had initiated
hormones. A longer duration between these two time
points may be conceptualized as a transgender-specific
developmental stressor that may result from experienc-
ing gender dysphoria for a longer duration. We hy-
pothesized that longer duration between transgender
identity recognition and initiation of cross-sex hor-
mone therapy would be associated with elevated prob-
ability of current and lifetime cigarette smoking in this
patient population.

Methods
A retrospective cross-sectional analysis of electronic
health record (EHR) data was conducted using records
extracted in 2014 from 180 transgender patients seen
between 2002 and 2011 at an urban community-
based health clinic that serves youth and young adults
of ages 12–29 years in Boston, Massachusetts.

A standardized data collection protocol was imple-
mented, whereby a tool was developed and utilized
for EHR data extraction to standardize chart review.
Variables were extracted from the EHR through a com-
bination of Structured Query Language queries (e.g.,
demographic and some medical information such as
‘‘risk factors’’ including smoking status) and individual
manualized chart review of physician clinical visit nar-
ratives (e.g., gender identity development). Analyses
were limited to data from patients who reported both
their age of transgender identity recognition and age
of ever having initiated cross-sex hormone therapy.
Data from a total of 46 transgender patients were
used for the purpose of this study. All study procedures
were IRB approved.

A time difference variable was created by subtracting
the reported age of transgender identity recognition
from the reported age of hormone initiation. Multivari-
able logistic regression models adjusted for demo-
graphics such as age at first clinical visit, gender
identity (FTM: female-to-male, MTF: male-to-female),
and race/ethnicity (white non-Hispanic, and racial/
ethnic minority). Other covariates were added to adjust
for variables that may influence smoking outcomes, such
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as psychiatric morbidity (having ever received a
physician-endorsed diagnosis of depression, anxiety dis-
orders, bipolar disorder, attention deficit hyperactivity
disorder (ADHD), etc., per Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, Text Revi-
sion [DSM-IV-TR] criteria19) and other confounding
sources of gender affirmation subsumed under one var-
iable: family support for transgender identity, legal
name change, legal gender identification (ID) change,
and involvement with transgender organizations.

These models were fit to examine whether the time
difference variable was independently associated with
an increase in the odds of current and lifetime cigarette
smoking. Adjusted odds ratios and 95% confidence in-
tervals were estimated.

Results
The study sample (n = 46) had a mean age of 19.2 years
(SD = 2.96) (Table 1). Seventy-six percent of partici-
pants identified as white non-Hispanic and 24% iden-
tified as people of color (racial/ethnic minority); 63%
identified their gender identity as FTM and 37% as

MTF. The average age of transgender identity recognition
was 12.13 years (SD = 6.15) and the average age of cross-
sex hormone initiation was 19.76 years (SD = 2.67); and
the average time difference between the two aforemen-
tioned variables was 7.63 years (SD = 5.40).

More than half of the sample had ever received a
DSM-IV-TR diagnosis, with diagnoses ranging from de-
pression (54%), generalized anxiety disorder (37%), bi-
polar disorder (11%), post-traumatic stress disorder
(PTSD) (11%), ADHD (13%), and other diagnoses en-
tered into the model together that encompassed adjust-
ment, eating, developmental, or other anxiety disorders,
such as obsessive compulsive disorder (17%).

With regard to reported sources of gender affirma-
tion, 75% indicated that the majority of their family
members were supportive of their transgender identity,
49% reported active involvement in transgender orga-
nizations, 9% had changed their gender marker on
their legal IDs (either state ID or driver’s license),
and 26% had legally changed their names.

Overall, *22% of transgender youth and young
adults currently smoked and 30% had ever smoked

Table 1. Characteristics of Transgender Youth and Young Adults (n = 46)

Mean (SD) Range % n

Health indicators
Current cigarette smoking — — 21.74 10
Lifetime cigarette smoking — — 30.43 14

Developmental variables
Age of hormone initiation (years) 19.76 (2.67) 14.00–26.00 — —
Age of identity recognition (years) 12.13 (6.15) 4.00–25.00 — —
Time differencea 7.63 (5.40) 0.00–18.00 — —
Age at first clinical visit (years) 19.20 (2.96) 14.00–29.00 — —

Gender identity
FTM — — 63.04 29
MTF — — 36.96 17

Race/ethnicity
Racial/ethnic minority — — 23.91 11
White non-Hispanic — — 76.09 35

Psychiatric morbidity
Depression — — 54.35 25
Generalized anxiety disorder — — 36.96 17
Bipolar disorder — — 10.87 5
PTSD — — 10.87 5
ADHD — — 13.04 6
Otherb — — 17.39 8

Gender affirmation
Family supportc — — 75.00 33
Active in transgender organizationsd — — 48.84 21
Legal gender ID changede — — 9.52 4
Legal name changed — — 26.09 12

aAge of hormone initiation—age of identity recognition.
bOther diagnoses such as adjustment, eating, developmental, and other anxiety disorders (e.g., obsessive compulsive disorder).
cFamily support (n = 44).
dActive in transgender organizations (n = 43).
eLegal gender ID changed (n = 42).
ADHD; attention deficit hyperactivity disorder; FTM, female-to-male; ID, identification; MTF, male-to-female; PTSD, post-traumatic stress disorder.
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(Table 1). In multivariable models, the time difference
variable was found to have statistically significant as-
sociations with both current and lifetime cigarette
smoking (Table 2). Patients who had a longer duration
between the age of transgender identity recognition
and the age of cross-sex hormone therapy initiation
had a 23% increased odds of current cigarette smoking
( p < 0.026) and a 31% increased odds of lifetime ciga-
rette smoking ( p < 0.007).

Discussion
Longer duration of time between age at which individ-
uals recognized their transgender identity and age at
which they initiated cross-sex hormone therapy was
associated with elevated odds of current and lifetime
cigarette smoking among transgender adolescents
and young adults in this clinical sample. Although
this study did not include measures of gender dyspho-
ria, it is possible that longer duration between identity
recognition and hormone initiation may prolong and/
or exacerbate this transgender-related stressor,11 which
may, in turn, lead to maladaptive coping behaviors
such as smoking. This is plausible given that the smok-
ing variables were still significantly associated with
the time difference variable even after controlling for
psychiatric morbidity and other sources of gender affir-
mation.

Existing recommendations for gender-affirming
medical interventions for adolescents promote a staged
process of hormone initiation: pubertal blockers (e.g.,
gonadotropin-releasing hormones) are administered
to inhibit development of secondary gender character-
istics during puberty, after which puberty suppression

may continue for several years before a decision is
made to initiate feminizing/masculinizing hormones.11

Our data set did not include a measure of whether and
how long patients were administered pubertal blockers
before cross-sex hormone initiation. However, our
preliminary findings, along with documented improve-
ments in mental health, reported reductions in ha-
rassment, and improved quality of life in transgender
individuals after gender-affirming medical interven-
tion, suggest that earlier timing of cross-sex hormone
initiation after gender recognition, while also consider-
ing appropriate pubertal timing, may have protective
effects for preventing smoking behaviors among trans-
gender adolescents.10,14–16

There are limitations to this formative analysis.
Smoking data were collected through nonstandardized
self-report to a provider; thus, there is some risk that
patients may have under-reported smoking behaviors.
Future studies should use validated measures to assess
smoking behaviors, as well as methods that confirm
nicotine content in the body (e.g., cotinine levels).

The small sample size in this study reduces the gen-
eralizability of results and power of our analysis. Larger
sample sizes should be employed to investigate whether
smoking outcomes are consistent with our results, as
well as to examine whether there are other nonparen-
teral substances (e.g., alcohol and marijuana) in addition
to smoking that may be significantly associated with the
time difference variable. Future studies would also
benefit from larger sample sizes that allow for stratifica-
tion of results by gender identity (i.e., FTM vs. MTF),
as existing literature indicates that progesterone and
estradiol may influence smoking behavior. Therefore,

Table 2. Multivariable Logistic Regression Models: Smoking Health Indicators (n = 46)

Health indicator 1: current cigarette smoking Health indicator 2: lifetime cigarette smoking

AOR (95% CI) p AOR (95% CI) p

Independent variable
Time differencea (adjusted) 1.23 (1.03–1.48) 0.024 1.31 (1.08–1.59) 0.007
Time differencea (unadjusted) 1.20 (1.03–1.39) 0.019 1.22 (1.06–1.40) 0.005

Covariates
Age in years 0.95 (0.67–1.34) 0.762 0.88 (0.60–1.29) 0.506
FTM vs. MTF 0.15 (0.02–1.16) 0.069 0.17 (0.02–1.30) 0.088
POCb vs. white non-Hispanic 0.11 (0.00–2.07) 0.139 0.04 (0.00–1.03) 0.052
Psychiatric morbidityc 0.61 (0.06–6.03) 0.674 0.90 (0.10–8.26) 0.928
Gender affirmationd 0.21 (0.02–2.05) 0.180 0.10 (0.01–1.50) 0.096

aAge of hormone initiation—age of identity recognition.
bPerson of color; racial/ethnic minority.
cDepression, generalized anxiety disorder, bipolar disorder, PTSD, ADHD, adjustment, eating, developmental, and other anxiety disorders (e.g.,

obsessive compulsive disorder).
dFamily support, active in transgender organizations, legal gender marker on ID changed, and legal name change.
AORs, adjusted odds ratios; CI, confidence interval.
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hormone therapy may have a direct effect on smoking
behavior.20

Our analyses relied on retrospective cross-sectional
data, which did not allow for examination of temporal
associations between age and cigarette smoking. Longi-
tudinal research is needed to elucidate cigarette smok-
ing risk among transgender youth and young adults,
including the extent to which pubertal blockers and
early cross-sex hormone initiation affect smoking be-
haviors over time for younger transgender adolescents.
We also did not have information on whether patients
desired to initiate hormone therapy at an earlier time,
which may provide additional insight as to whether,
and how much, delays in hormone therapy may affect
smoking behaviors. Including an additional time differ-
ence variable between age at which patients desired
hormone therapy and age at which hormone therapy
was initiated would be beneficial.

Lastly, this study uniquely focuses on transgender
youth and young adults who had sought hormone ther-
apy. Although there are currently no requirements re-
garding smoking status for medical gender affirmation
eligibility, current recommendations state that all trans-
gender women who smoke should be counseled on to-
bacco risks and cessation options, as feminizing (e.g.,
estrogen) hormone therapy is associated with an in-
creased risk of venous thromboembolism.21 Our data
do not contain information regarding tobacco cessation
or abstinence after hormone therapy; future studies
would benefit by taking these variables into account.

Future research should investigate other gender-
affirming medical interventions (e.g., gender-affirming
surgeries) and their potential benefits in relation to
smoking. In addition, not all individuals who identify
as transgender may seek cross-sex hormone therapy
or medical gender affirmation, and current standards
of care dictate that transgender persons be provided
only those interventions they wish to access.11 It will
be important to conduct research to understand smok-
ing behaviors and related risks in transgender youth
and young adults who do not wish to medically affirm
their gender.

Conclusion
Despite limitations, this study contributes new knowl-
edge regarding risk of cigarette smoking in this patient
population. Results suggest that longer duration between
age of transgender identity recognition and cross-sex
hormone initiation may be a transgender-specific devel-
opmental stressor associated with increased risk for

smoking behaviors among transgender youth and
young adults.

Acknowledgments
Dr. Reisner’s time for the study was partly supported
by the National Institute of Mental Health (R01
MH094323) and Dr. Katz-Wise’s time was partly sup-
ported by the Eunice Kennedy Shriver National
Institute of Child Health and Human Development
(K99HD082340). The findings and conclusions in
this report are those of the authors and do not neces-
sarily represent any official position of the NIMH or
NICHD. The authors wish to thank Sarah Wolfrum,
Shayne Zaslow, and M. Leclerc for their assistance
with data management and chart abstraction.

Author Disclosure Statement
No competing financial interests exist.

References
1. Connolly MD, Zervos MJ, Barone CJ, et al. The mental health of trans-

gender youth: advances in understanding. J Adolesc Heal. 2016;59:489–
495.

2. Bekker L-G, Johnson L, Wallace M, Hosek S. Building our youth for the
future. J Int AIDS Soc. 2015;18(2 Suppl 1):20027.

3. Reisner SL, Greytak EA, Parsons JT, Ybarra ML. Gender minority social
stress in adolescence: disparities in adolescent bullying and substance
use by gender identity. J Sex Res. 2015;52:243–256.

4. Jamal A, King B, Neff L, et al. Current Cigarette Smoking Among Adults—
United States, 2005–2015; Vol 65; 2016. doi:http://dx.doi.org/10.15585/
mmwr.mm6544a2

5. Lee JGL, Griffin GK, Melvin CL. Tobacco use among sexual minorities in
the USA, 1987 to May 2007: a systematic review. Tob Control. 2009;18:
275–282.

6. Buchting FO, Emory KT, Scout, et al. Transgender use of cigarettes,
cigars, and e-cigarettes in a national study. Am J Prev Med. 2017;53:
e1–e7.

7. Gamarel KE, Mereish EH, Manning D, et al. Minority stress, smoking pat-
terns, and cessation attempts: findings from a community-sample of
transgender women in the San Francisco Bay Area. Nicotine Tob Res.
2016;18:306–313.

8. Thompson AB, Tebes JK, McKee SA. Gender differences in age of smoking
initiation and its association with health. Addict Res Theory. 2015;23:413–
420.

9. Levitt HM, Ippolito MR. Being transgender: the experience of transgender
identity development. J Homosex. 2014;61:1727–1758.

10. Dhejne C, Van Vlerken R, Heylens G, Arcelus J. Mental health and
gender dysphoria: a review of the literature. Int Rev Psychiatry. 2016;
28:44–57.

11. Coleman E, Bockting W, Botzer M, et al. Standards of care for the health of
transsexual, transgender, and gender-nonconforming people, version 7.
Int J Transgenderism. 2012;13:165–232.

12. Smith PH, Mazure CM, McKee SA. Smoking and mental illness in the U.S.
population. Tob Control. 2014;23:e147–e153.

13. Sevelius JM. Gender affirmation: a framework for conceptualizing risk
behavior among transgender women of Color. Sex Roles. 2013;68:675–
689.

14. Guss C, Shumer D, Katz-Wise SL. Transgender and gender nonconforming
adolescent care: psychosocial and medical considerations. Curr Opin
Pediatr. 2015;27:421–426.

15. White Hughto JM, Reisner SL. A systematic review of the effects of hor-
mone therapy on psychological functioning and quality of life in trans-
gender individuals. Transgender Heal. 2016;1:21–31.

Menino, et al.; Transgender Health 2018, 3.1
http://online.liebertpub.com/doi/10.1089/trgh.2018.0002

86



16. de Vries ALC, McGuire JK, Steensma TD, et al. Young adult psychological
outcome after puberty suppression and gender reassignment. Pediatrics.
2014;134:696–704.

17. Hembree WC, Cohen-Kettenis P, Delemarre-van de Waal HA, et al.
Endocrine treatment of transsexual persons: an Endocrine Society
Clinical Practice Guideline. J Clin Endocrinol Metab. 2009;94:3132–
3154.

18. Kassel JD, Stroud LR, Paronis CA. Smoking, stress, and negative affect:
correlation, causation, and context across stages of smoking. Psychol Bull.
2003;129:270–304.

19. Diagnostic and Statistical Manual of Mental Disorders. 4th ed, Text Revi-
sion. Washington, DC: American Psychiatric Association; 2000.

20. Cross SJ, Linker KE, Leslie FM. Sex-dependent effects of nicotine on the
developing brain. J Neurosci Res. 2017;95:422–436.

21. Center of Excellence for Transgender Health, Department of Family and
Community Medicine, University of California San Francisco. Guidelines
for the Primary and Gender-Affirming Care of Transgender and Gender
Nonbinary People, 2nd edition. Deutsch MB, ed. June 2016. Available at
www.transhealth.ucsf.edu guidelines (Accessed February 2, 2018).

Cite this article as: Menino DD, Katz-Wise SL, Vetters R, Reisner SL
(2018) Associations between the length of time from transgender
identity recognition to hormone initiation and smoking among
transgender youth and young adults, Transgender Health 3:1, 82–87,
DOI: 10.1089/trgh.2018.0002.

Abbreviations Used
ADHD¼ attention deficit hyperactivity disorder

DSM-IV-TR¼Diagnostic and Statistical Manual of Mental
Disorders, Fourth Edition, Text Revision

EHR¼ electronic health record
FTM¼ female-to-male
MTF¼male-to-female

PTSD¼ post-traumatic stress disorder
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