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Previous studies and reports have pointed to
a high prevalence of substance use among
transgender women.1,2 In surveys of this pop-
ulation in large US cities, self-reports of alcohol,
cannabis, cocaine, amphetamine, methamphet-
amine, and opiate use have been 4 to10 times as
high as corresponding reports in the general
population.3---6 A recent study of this population
in the New York Metropolitan Area observed
prevalence estimates of these substances that
were, for the most part, marginally higher than
previous reports (60.4% for heavy alcohol use,
40.0% for cannabis, 21.7% for cocaine, 3.9%
for amphetamines and methamphetamines, and
3.5% for opiates).7

Early clinical studies of this population at-
tributed such high percentages of substance
use to a gender identity at odds with sexual
anatomy,8 with later reports emphasizing more
socially based conflict described as “gender-
variant living in an often hostile world.”9(p88)

Following minority stress theory,10 the use of
alcohol and other drugs in lesbian, gay, bi-
sexual, and transgender populations is now
often understood as resulting from internalized
stigma (including transgender phobia directed
at oneself) or enacted stigma in the forms of
discrimination or psychological or physical
abuse by others.11---13

Enacted stigma and substance use have been
described in a few studies of lesbian, gay, bisexual,
and transgender populations,14---16 but longitu-
dinal investigations of these associations are
rare,17 the findings have not been consistent,18

and no empirical research has focused on stigma
and substance use among transgender women.19

Recent prospective studies of transgender
women by our research team have pointed to
gender abuse (enacted stigma) as a pervasive
risk factor for a range of interrelated adverse
health outcomes. In one study, gender abuse
was associated with incident HIV and sexually
transmitted infection in part because of the
mediating effect of depressive symptoms.20

A subsequent study showed moderately strong
associations of psychological and physical gen-
der abuse with incident major depression.21

In this study, we furthered this line of inquiry
by systematically examining gender abuse, de-
pressive symptoms, and demographic, eco-
nomic, and lifestyle variables as interrelated
risk factors for substance use. We hypothesized
that psychological and physical gender abuse
(enacted stigma) would be associated with
substance use across time. We also hypothe-
sized that these associations would be partially
mediated by depressive symptoms (i.e., gender
abuse causes depression, which then causes
substance use). We have observed associations
of gender abuse and depression in our previous
studies, and depression, in turn, has been
linked to substance use in numerous clinical
and population studies.22 One interpretation of
the latter link, the self-medication hypothesis,
suggests that depressed individuals use certain
substances in an attempt to temporarily ame-
liorate their symptomatology.23

Against the background of the previous
study,21 which linked 4 background variables
(employment income, sex work, social presen-
tation of transgender identity, and hormone
therapy) to depression in part because of the
mediated effects of gender abuse, we hypoth-
esized that these same background variables
would likewise affect substance use in part
because of the mediated effects of gender abuse.
The link between employment income and
gender abuse may reflect the social scrutiny of
transgender women’s behavior in a formal
workplace environment. Sex work (especially in
public venues), social presentation of transgen-
der identity, and physical feminization associ-
ated with hormone therapy may increase the
public visibility of gender nonconformity and
increase the odds of gender abuse as a result.

METHODS

Transgender or gender-variant individuals
were actively involved in all aspects of this
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project, including the design of the instrument,
data collection, data analysis, and dissemina-
tion of the findings.

Selection of Study Participants and

Follow-Up Assessment Times

From the 571 study participants included in
the baseline component of the New York
Transgender Project, we selected 230 to par-
ticipate in the prospective component de-
scribed here. All participants were assigned as
male at birth but subsequently did not regard
themselves as completely male in all situations
or roles (reflecting a male-to-female transgen-
der spectrum). Eligibility criteria also included
aged 19 years or older and the absence of
psychotic ideation.

The study participants were initially
recruited via transgender organizations in the
New York Metropolitan Area (e.g., the Society
for the Second Self, Crossdressers Interna-
tional, and the Mid-Hudson Valley Transgen-
der Association), the Internet, newspaper
advertisements, the streets, clubs, client refer-
rals of other clients, and paid assistants from
transgender communities who worked on
a daily basis with the field staff.

Because one specific aim of this funded
research was to identify incident cases of HIV,
all of the individuals selected for the prospec-
tive component were initially HIV-negative.
We also oversampled for younger age and
high-risk sexual behavior for HIV.

Owing to the time constraints associated
with this project, the number of years study
participants could potentially be followed var-
ied. The recruitment phase began in December
2004 and was extended to September 2007 so
that all participants in the prospective study
(n = 230) could potentially be followed for at
least 12 months (135 and 74 could poten-
tially be followed for 24 and 36 months,
respectively). The percentages of potentially
available study participants who were actually
interviewed were 149 of 230 (64.8%), 171 of
230 (74.3%), 92 of 135 (68.1%), and 56 of
74 (75.7%) at 6, 12, 24, and 36 months,
respectively.

Measurements

Study participants completed face-to-face
interviews in conjunction with the Life Review
of Transgender Experiences. Changes in

gender abuse, depressive symptoms, and other
factors were ascertained at the follow-up as-
sessment points. The English version of the Life
Review of Transgender Experiences was fully
translated to Spanish, and 19.1% (44 of 230)
were interviewed in Spanish with a fluent in-
terviewer. Study participants were compen-
sated $40 for completing all of the protocols
associated with a specified assessment period.
Background variables.We included age 19 to

59 years as a continuous variable and scaled
education as less than high school, high school
graduate, some college, and college graduate or
more. We measured ethnicity by means of
preestablished census categories and protocols
and analyzed it as White compared with non-
White. We measured employment as working
full or part time on any regular job during the
previous 6 months. We scaled employment
income—money received from employment
(not sex work) during the previous 6 months—
into 4 categories ranging from less than $1000
to $30 000 or more. Sex work was defined
as having received money, drugs, or gifts in
exchange for sex during the previous 6 months.

We assessed presentation of transgender
identity at all time points as the disclosure of
gender identity, feminine dressing, or both in
conjunction with 6 potential relationships
(mother, father, friend, fellow student, co-
worker, and long-term sexual partner). This
was assessed with 2 items: “Were you out with
your (type of relationship)?” and were you
“feminine dressing with your (type of relation-
ship)?” We computed an index ranging from
0 to 12 by adding indications of identity
disclosure and feminine dressing (scored sepa-
rately) across the 6 relationships. Hormone
therapy was determined at all time points as
having used any type of female hormone
supplement during the preceding 6 months,
and we assessed it with a single item: “In the
past 6 months, have you taken any estrogen
products or undergone any type of hormonal
therapy for either sexual reassignment or to
enhance your gender presentation?”
Gender abuse, depressive symptoms, and

substance use. At each assessment time, study
participants were asked whether they had been
verbally abused or harassed (psychological
abuse) during the previous 6 months and
thought it was because of their gender identity
or presentation. A parallel item asked whether

they had been physically abused or beaten
(physical abuse). We formed an index of
psychological and physical gender abuse by
adding psychological and physical dimensions
of abuse (coded 0---2).

We measured depressive symptoms at all
time points with the widely used 20-item
Center for Epidemiologic Studies Depression
scale, which assesses depressive symptoms
experienced during the previous week and
has a theoretical range of 0 to 60.24 Scores
higher than 20 have previously been associ-
ated with clinical depression in high-risk pop-
ulations.25 In this study, a reliabilities of the
scale items ranged from .92 at baseline
to .97 at the 2-year assessment point.

Study participants were asked at all time
points about the use of alcohol (‡ 5 drinks on
a specific occasion); cannabis (marijuana or
hashish); cocaine (crack or powder); heroin;
amphetamines or methamphetamines;
downers or tranquilizers; phencyclidine; LSD
or other hallucinogens; ecstasy; poppers, ni-
trates, or other inhalants; or any other drug
(including misused prescription drugs) during
the previous 6 months, during the preceding
month, and, if used during the preceding
month, the number of days used. We coded
dichotomous measurements of substance use
as negative or positive for heavy alcohol,
cannabis, cocaine, or any drug (including
alcohol, cannabis, or cocaine) during the
previous 6 months.

We computed continuous measurements
of substance use as the number of days on
which heavy alcohol, cannabis, cocaine, or any
drug was used during the previous month, the
total number of substances used during the
previous month, and the total number of sub-
stances used multiplied by the sum of the
number of days across all substances. As a
result of right skewing, these measurements
were log transformed (ln x + 0.5). Finally, we
should note that self-reports of substance use
(such as those used in this study) are regarded
as sufficiently valid for the analysis of risk
factors.26

Statistical Techniques and Modeling

We analyzed most of the data using gener-
alized estimating equations (GEE)27,28 as
implemented with version 9 of Stata.29 We
used logistic regression (logit link with odds
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ratios) for the analysis of dichotomously
measured substance use, and we used linear
regression (Gaussian link with unstandard-
ized parameter estimates) for analysis with
continuously measured substance use. We
modeled clustering within individuals across
time with an exchangeable working correla-
tion structure.
Basic longitudinal modeling. Using GEE, we

began the analysis by estimating longitudinal
associations of the background variables with
substance use. We assessed age, ethnicity, and
education at baseline only; we assessed the
other 5 background variables at all time points
and included them in the analysis as time-
varying covariates. All of the background var-
iables were simultaneous and included in
a multivariate analysis predicting substance
use.

Following a previous study,21 we expected
that 4 of these variables (employment income,
sex work, transgender presentation, and hor-
mone therapy) would be associated with sub-
stance use, with all remaining background
variables controlled. We then computed lon-
gitudinal associations of gender abuse and
depressive symptoms with substance use. We
expected that both of these variables would be
associated with substance use.
Longitudinal modeling with analysis of change

coding. To improve causal inference, we also
analyzed the extent to which changes in gender
abuse and depressive symptoms were associ-
ated with changes in substance use. Change
coding in this context refers to measurements
of gender abuse, depressive symptoms, and
substance use at postbaseline time points (6,
12, 24, and 36 months) relative to the same
measurements at the immediately preceding
assessment points (0, 6, 12, and 24 months).

This coding produced difference scores
across contiguous assessment points that were
negative (reflecting decreases), zero (reflecting
no change), or positive (reflecting increases).
The distributions on these scores were roughly
normal, and no transformations were needed.
We then aggregated these measurements,
obtained at specific time points, across post-
baseline time points in conjunction with GEE.
Predicted positive associations associated with
the analysis of change would reflect increases
in gender abuse or depressive symptoms with
increased substance use or, alternatively,

decreases in gender abuse or depression with
decreased substance use.
Mediation analysis with generalized estimating

equations. Given our longitudinal research de-
sign, different options were available for the
modeling of mediation. These options included
a fully lagged analysis across specified time
points, in which gender abuse at time 0 predicts
depressive symptoms at time 1, with depressive
symptoms then predicting substance use at
time 2. Such modeling assumes that elapsed
time (as determined by time between assess-
ment points) is required for gender abuse to
fully affect depressive symptoms and for de-
pressive symptoms to fully affect substance
abuse.

We instead adopted the typical modeling
associated with GEE whereby variables are
assessed during the same time frame and then
aggregated across time frames to produce
overall longitudinal associations. Such con-
temporaneous modeling assumes that abused
individuals quickly (within measured time seg-
ments) become depressed and then quickly use
drugs as a result. This is consistent with our
previous analysis,21 in which longitudinal as-
sociations of gender abuse and depression,
measured at the same time points, were stron-
ger than the corresponding associations of
gender abuse and depression, with gender
abuse measured at prior time points. It is also
consistent with Leets’s research,30 which sug-
gested that emotional dysregulation (and neg-
ative affect) is a short-term response to crises
(including hate speech).

We estimated specific statistics for the me-
diation analysis following the analytic proce-
dures suggested and illustrated byMacKinnon.31

Following our previous work,21 we computed
these statistics using the overall associations
produced by GEE. We calculated direct
effects as the effects of gender abuse on sub-
stance use, controlling for depressive symp-
toms. We then calculated separate pathways
for the effects of gender abuse on depressive
symptoms, denoted as a, and the effects of
depressive symptoms on substance use, de-
noted as b. The indirect effects of gender
abuse on substance use via depressive symp-
toms were calculated as the products of a · b.
We computed standard errors for the indirect
effects using the formula provided by Sobel.32

Also following Sobel, we summarized the

strength of the indirect effects as proportional
comparisons of indirect to total effects (total
effects = indirect + direct effects).

We similarly modeled the effects of back-
ground variables (employment income, sex
work, transgender presentation, and hormone
therapy) on substance use via gender abuse.
Direct effects of background variables on sub-
stance use were estimated and compared with
the indirect effects of these variables on sub-
stance use via gender abuse.

RESULTS

We compared the subsets of study partici-
pants followed at years 1, 2, and 3 with those
not followed with regard to baseline measure-
ments of background variables, gender abuse,
depressive symptoms, and substance use. Only
older age with study completion at year 1
(r= .15; P < .05) and year 3 (r = .16; P< .05)
was significant. Because study attrition was, for
the most part, not predicted from variables
included in the analysis, the data may be
considered to be missing at random.

Description of Study Variables

The 230 study participants were aged be-
tween 19 and 59 years (mean = 34.0; SD =
12.4). Ethnicity was as follows: 35.7% His-
panic; 35.2% non-Hispanic White; 17.4%
non-Hispanic Black; and 11.7% other. Almost
one half (42.2%) did not graduate from high
school; 6.1% were college graduates or higher.
More than one half (53.0%) were part- or
full-time employed in a regular job (not sex
work) at baseline. Reported income from such
a job during the previous 6 months was less
than $1000 (33.0%), $1000 to $9000
(34.3%); $10 000 to $29 999 (15.2%); and
$30 000 or more (17.4%). At baseline, 39.1%
reported sex work during the previous 6
months.

The prevalence of either psychological or
physical gender abuse (score of 1 on gender
abuse scale) ranged from 28.6% at 36 months
to 46.5% at baseline. Both psychological and
physical gender abuse (score of 2) ranged from
2.4% at 36 months to 8.8% at 24 months.

At baseline, 4.6% reported no transgender
identity disclosure or feminine dressing in any
of the 6 indicated relationships; 4.3% reported
identity disclosure and feminine dressing in all
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6 relationships (transgender identity presentation
range of 0---12; mean=4.82; SD=2.42). At
baseline, 52.2% reported hormone therapy dur-
ing the previous 6 months. Mean values on the
Center for Epidemiologic Studies Depression
scale (range =0---50) varied from 16.4 (r=10.9)
at 36 months to 19.6 (r=13.0) at 24 months.

Examining all assessment points, heavy alco-
hol use ranged from 48.4% to 60.4%, cannabis
varied from 29.1% to 40.0%, cocaine ranged
from 20.7% to 25.3%, and any substance use
varied from 72.8 to 78.2%. The prevalence of
other substances, incorporated inmeasurements
of number of drugs used and substance days,
were other drugs (including misused prescrip-
tion drugs), 5.8%; ecstasy, 5.2%; nitrates or
other inhalants, 4.8%; downers or tranquilizers,
4.8%; heroin, 3.5%; methamphetamines, 3.0%;
LSD, 1.3%; amphetamines (not including
methamphetamines), 0.9%; and phencyclidine,
0.0%. Polysubstance use (2 or more drugs)
ranged from 32.7% to 43.2%.

Basic Longitudinal Modeling

Longitudinal associations (GEE) of back-
ground variables, gender abuse, and depressive
symptoms with the dichotomous measure-
ments of substance use are displayed in Ta-
ble 1. Continuous measurements of age and

education and a dichotomous measurement of
ethnicity (White vs non-White) were not asso-
ciated with substance use. More refined mea-
surements (e.g., a dummy-variable coding of 3
levels of education as compared with the lowest
level) likewise resulted in no significant associ-
ations between the demographic variables and
substance use.

Employment income (odds ratio [OR] =
2.29), sex work (OR = 4.65), transgender pre-
sentation (OR = 1.23), hormone therapy
(OR = 1.33), gender abuse (OR = 3.70), and
depressive symptoms (OR = 1.08) were asso-
ciated with heavy alcohol use (Table 1). We
observed similar associations for cannabis,
cocaine, and any substance use.

Associations (GEE) of background variables,
gender abuse, and depressive symptoms with
the continuous measurements of substance use
are displayed in Table 2. Age, education, and
ethnicity were not associated with these sub-
stance use outcomes. Income (b = 0.38), sex
work (b = 0.74), transgender presentation (b =
0.07), gender abuse (b = 0.65), and depressive
symptoms (b = 0.04) were associated with days
of heavy alcohol use. We found similar asso-
ciations for the days of cannabis, cocaine, and
any substance use; number of substances used;
and substance days.

Longitudinal Modeling with

Analysis-of-Change Coding

Data pertaining to the analysis of change
are displayed in Table 3. Changes in gender
abuse (b = 0.96) and depressive symptoms
(b = 0.08) were strongly associated with
changes in days of alcohol use. We found
similar associations, for the most part, in the
analyses of days using cannabis, cocaine, or
any substance use; the number of substances
used; and the total substance days during the
prior month. The strength of these associations
is best revealed with the analysis of changes
in gender abuse and depressive symptoms as
predictors of changes in substance days (last
column of Table 3). A 1-unit change in gender
abuse during a specific time segment was
associated with a change of 6.79 in log sub-
stance days. A 1-unit change in depressive
symptoms during a specific time segment was
associated with a change of 0.48 in log of
substance days.

Mediation Analysis Using Generalized

Estimating Equations

Results associated with the mediation anal-
ysis of gender abuse on substance use via
depressive symptoms are shown in Table 4.
Unstandardized parameter estimates for the
direct effects of gender abuse on substance use
ranged from 0.16 for days of cocaine use to
0.57 for substance days. Unstandardized pa-
rameter estimates for the indirect effects of
gender abuse via depressive symptoms ranged
from 0.18 for days of cocaine use to 0.71 for
substance days. The percentage of indirect to
total effects, averaged across the 5 measure-
ments of substance use, was 55%.

Results associated with the mediation anal-
ysis of background variables on substance use
via gender abuse are also shown in Table 4.
We conducted this analysis for employment
income, sex work, transgender presentation,
and hormone therapy—variables that, as pre-
dicted, were associated with quantitatively
measured substance use (Table 2). Unstan-
dardized parameter estimates for the direct
effects of employment income on substance
use ranged from –0.02 for days of cocaine use
to 0.59 for substance days. Unstandardized
parameter estimates for the indirect effects of
income via gender abuse ranged from 0.05 for
days of cocaine use to 0.16 for substance days.

TABLE 1—Background Variables, Gender Abuse, and Depressive Symptoms With

Dichotomous Measurements of Substance Use During Follow-Up: New York Metropolitan

Area, December 2004–September 2007

Predictor

Actual

Range

Alcohol,

OR (95% CI)

Cannabis,

OR (95% CI)

Cocaine,

OR (95% CI)

Any,

OR (95% CI)

Background (multivariate)a

Age 19–59 1.00 (0.97, 1.02) 0.98 (0.95, 1.00) 0.97 (0.94, 1.00) 1.00 (0.98, 1.03)

Ethnicity (non-White) 0–1 0.87 (0.50, 1.51) 1.02 (0.56, 1.88) 0.84 (0.40, 1.79) 1.13 (0.64, 2.00)

Education 1–4 1.06 (0.84, 1.35) 0.97 (0.75, 1.25) 1.11 (0.82, 150) 1.01 (0.78, 1.31)

Employment 0–1 1.22 (0.81, 1.86) 1.24 (0.83, 1.84) 1.24 (0.75, 2.03) 1.13 (0.70, 1.83)

Income 1–4 2.29 (1.85, 2.84) 1.69 (1.38, 2.09) 1.20 (0.92, 1.56) 2.34 (1.84, 2.98)

Sex work 0–1 4.65 (3.19, 6.79) 2.71 (1.91, 3.83) 7.27 (4.70, 11.23) 8.96 (5.61, 14.30)

Transgender presentation 0–10 1.23 (1.15, 1.31) 1.16 (1.09, 1.23) 1.06 (0.98, 1.15) 1.29 (1.20, 1.38)

Hormone therapy 0–1 1.33 (1.23, 1.43) 2.71 (1.96, 3.74) 1.55 (1.04, 2.33) 3.08 (2.10, 4.51)

Other variables (bivariate)

Gender abuse 0–2 3.70 (2.92, 4.69) 3.32 (2.66, 4.15) 3.17 (2.44, 4.11) 8.24 (6.08, 11.19)

Depressive symptoms 0–50 1.08 (1.07, 1.09) 1.07 (1.06, 1.08) 1.07 (1.06, 1.08) 1.15 (1.13, 1.15)

Note. CI = confidence interval; OR = odds ratio. Generalized estimating equations with a logistic regression link. Base sample
size of 230 with reduction across assessment points described in the text. Odds ratios with 95% CIs not containing 1.00 are
statistically significant at P < .05.
aMultivariate analysis with all background variables included.
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The percentage of indirect to total effects
averaged across the 5 measurements of sub-
stance use was 19%.

Unstandardized parameter estimates for the
direct effects of sex work on substance use
ranged from 0.48 for days of cannabis use to
1.20 for substance days (Table 4). The indirect
effects of sex work via gender abuse ranged
from 0.10 for days of cocaine use to 0.52 for
substance days. The percentage of indirect to
total effects averaged across the 5 measure-
ments of substance use was 29%.

Unstandardized parameter estimates for the
direct effects of transgender identity presenta-
tion on substance use ranged from 0.02 for

cocaine days to 0.20 for substance days (Table 4).
Indirect effects of identity presentation via
gender abuse ranged from 0.02 for cocaine days
to 0.07 for substance days. The percentage of
indirect to total effects averaged across the 5
measurements of substance use was 25%.

Unstandardized parameter estimates for the
direct effects of hormone therapy on substance
use ranged from 0.07 for days of cocaine use to
0.67 for days of cannabis use (Table 4). The
indirect effects of hormone therapy via gender
abuse ranged from 0.15 for days of cocaine
use to 0.46 for log substance days. The percent-
age of indirect to total effects averaged across the
5 measurements of substance use was 42%.

DISCUSSION

The prevalence of substance use in this
prospective study of transgender women was
extremely high. At all assessment points, more
than three fourths of the study participants
were using alcohol or some other substance,
and about one third indicated polysubstance
use. The estimates of substance use among
transgender women were generally consistent
with prior reports,1---7 with this study providing
drug-specific and overall estimates.

Following minority stress theory,10 stigma
associated with gender nonconformity was
associated with substance use. Higher levels of
enacted stigma in the form of psychological and
physical gender abuse (coded from 0 to 2) were
associated with 3- to 4-times higher odds of
using alcohol, cannabis, or cocaine and an
8-fold increase in the odds of any drug use. On
the basis of behavioral science norms, and
on substantive grounds, these associations may
be characterized as moderately strong to strong
effect sizes.33 The analysis of dichotomously
measured substance use during the previous
6 months was mirrored by the analysis of
continuously measured substance use during
the previous month.

Change modeling of substance use
across time points provided strong (albeit

TABLE 2—Background Variables, Gender Abuse, and Depressive Symptoms With Continuous Measurements of Substance Use During Follow-Up:

New York Metropolitan Area, December 2004–September 2007

Days Used During Previous Month

Predictor Alcohol, b (95% CI) Cannabis, b (95% CI) Cocaine, b (95% CI) No. of Substances, b (95% CI) Substance Days, b (95% CI)

Background variables (multivariate)a

Age 0.00 (–0.01, 0.01) –0.01 (–0.02, 0.01) 0.00 (–0.01, 0.01) 0.00 (–0.01, 0.01) 0.00 (–0.01, 0.01)

Non-White ethnicity 0.17 (–0.40, 0.05) –0.05 (–0.35, 0.28) –0.01 (–0.16, 0.14) –0.03 (–0.16, 0.10) –0.03 (–0.16, 0.11)

Education –0.02 (–0.12, 0.08) –0.03 (–0.16, 0.10) 0.02 (–0.04, 0.09) 0.09 (–0.04, 0.07) –03 (–0.16, 0.11)

Employment 0.08 (–0.11, 0.28) 0.07 (–0.12, 0.27) –0.08 (–0.21, 0.05) 0.07 (–0.04, 0.17) 0.01 (–0.23, 0.25)

Income 0.38 (0.29, 0.48) 0.19 (0.10, 0.29) 0.02 (–0.04, 0.08) 0.21 (0.16, 0.36) 0.59 (0.34, 0.62)

Sex work 0.74 (0.57, 0.91) 0.46 (0.29, 0.64) 0.63 (0.52, 0.74) 0.63 (0.54, 0.72) 1.23 (1.02, 1.44)

Transgender presentation 0.07 (0.04, 0.10) 0.04 (0.01, 0.07) 0.01 (0.00, 0.03) 0.06 (0.04, 0.07) 0.11 (0.07, 0.14)

Hormone therapy –0.15 (–0.31, 0.02) 0.42 (–0.88, 0.27) 0.04 (–0.07, 0.14) 0.27 (0.19, 0.35) 0.37 (0.17, 0.56)

Other variables (bivariate)

Gender abuse 0.65 (0.53, 0.76) 0.64 (0.52, 0.75) 0.34 (0.27, 0.41) 0.64 (0.57, 0.71) 1.29 (1.14, 1.41)

Depressive symptoms 0.04 (0.03, 0.05) 0.03 (0.02, 0.04) 0.02 (0.01, 0.02) 0.04 (0.03, 0.05) 0.07 (0.06, 0.08)

Note. CI = confidence interval. Generalized estimating equations with a linear regression (Gaussian) link. Base sample size of 230 with reductions across assessment points described in the text.
Unstandardized parameter estimates with 95% CIs not containing 0.00 are statistically significant at P < .05.
aMultivariate analysis with all background variables included.

TABLE 3—Changed Gender Abuse and Depressive Symptoms With Changed Substance Use

During Follow-Up: New York Metropolitan Area, December 2004–September 2007

Changed Substance Use During Follow-Up Gender Abuse, b (95% CI) Depressive Symptoms, b (95% CI)

Alcohol days 0.96 (0.32, 1.59) 0.08 (0.05, 0.11)

Cannabis days 2.11 (1.37, 2.86) 0.12 (0.08, 0.15)

Cocaine days 0.78 (0.38, 1.18) 0.06 (0.04, 0.08)

No. of substances 0.58 (0.47, 0.70) 0.04 (0.03, 0.05)

Substance days 6.79 (5.34, 8.24) 0.48 (0.39, 0.50)

Note. CI = confidence interval. Generalized estimating equations with a linear regression (Gaussian) link. Base sample size of
230 with reductions across assessment points described in the text. Unstandardized parameter estimates with 95% CIs not
containing 0.00 are statistically significant at P < .05.
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nondefinitive) evidence regarding causality.
Changes in gender abuse were associated with
changes in the days of alcohol, cannabis,
cocaine, or any substance use; the number of
substances used; and the total number of days
different substances were used.

An important finding of this study was that
the moderately strong associations among
gender abuse and substance use largely
reflected depressive symptoms. Depressive
symptoms have been found to mediate the
association between stress and substance use
among sexual minority girls34 and between
bullying and substance use among female US
adolescents.35 Stressful or traumatic events
may promote emotional dysregulation (includ-
ing depressed affect), which then leads to
impulsivity and ultimately to substance use.36

Further research is needed to fully understand
the processes, set in motion by gender abuse,
that ultimately result in substance use among
transgender women and broader populations.

The analysis of economic and lifestyle fac-
tors points to the pervasive and toxic effects
of gender abuse in the lives of transgender
women. Success in the legitimate economy,
defined by regular employment and higher
income, although advantageous in certain

respects, nonetheless also comes with costs of
increased gender abuse,37---39 elevated odds
of depression,21 and, largely as a result, in-
creased odds of substance use. Earning a
living as a sex worker, which may be promp-
ted by barriers to legitimate employment,40

likewise comes with costs of increased
psychological and physical gender abuse,
increased depression,21 and, largely as a
result, increased substance use.

Social presentations of gender identity in con-
junction with hormone therapy or by disclosure
of identity to others is a fundamental need running
through the lives of transgender women.41 Such
affirmations of self also, however, come with costs
of increased gender abuse and depression21 and,
ultimately, increased substance use.

The findings of this research have broad
implications for substance abuse treatment,
education and counseling, and transgender
advocacy. The high prevalence of substance
use in this population highlights the problem
of inadequate substance abuse treatment options.
Transgender women are misunderstood and
poorly treated in many (perhaps most) main-
stream substance abuse treatment programs.7

Fewer than 7% of these facilities have made
arrangements to accommodate sexual and gender

minorities, and the quality of even these special-
ized programs has been questioned.42

A limited number of facilities have the staff
and expertise to understand the special needs
and issues associated with transgenderism. A
key ingredient of these programs is counter-
acting internalized negative attitudes associated
with being a sexual or gender minority.13 The
findings of this study suggest that therapeutic
strategies are also needed to confront enacted
stigma. Cognitive---behavioral techniques
should be devised to counteract situational
triggers in the form of gender abuse that lead to
substance use.43 These protocols should be
broadly framed to promote emotional regula-
tion (less depression) in the face of threats to
identity and enacted stigma in particular.

More available and improved counseling is
needed to assist transgender women who
choose to undergo hormone therapy. Trans-
gender women are warned about potential
drug interactions between feminizing hor-
mones and psychoactive drugs, in particular
alcohol.44 Unfortunately, rather than abstain-
ing from substance use, the hormone-using
transgender women in this study were more
likely to use alcohol heavily and much more
likely to use illegal drugs. Hormone-using

TABLE 4—Direct and Indirect Effects of Selected Variables With Quantitative Measurements of Substance Use During Follow-Up: New York

Metropolitan Area, December 2004–September 2007

Variable

Alcohol Use, Days,

b (95% CI)

Cannabis Use, Days,

b (95% CI)

Cocaine Use, Days,

b (95% CI)

No. of Substances,

b (95% CI)

Substance Use, Days,

b (95% CI)

Gender abuse

Direct effect 0.28 (0.15, 0.41) 0.29 (0.17, 0.42) 0.16 (0.08, 0.24) 0.27 (0.20, 0.34) 0.57 (0.42, 0.72)

Indirect effect via depression 0.37 (0.33, 0.41) 0.33 (0.29, 0.37) 0.18 (0.15, 0.21) 0.35 (0.31, 0.39) 0.71 (0.66, 0.76)

Income

Direct effect 0.43 (0.36, 0.49) 0.28 (0.22, 0.35) –0.02 (–0.06, 0.02) 0.30 (0.26, 0.34) 0.59 (0.50, 0.67)

Indirect effect via gender abuse 0.07 (0.04, 0.10) 0.10 (0.09, 0.11) 0.05 (0.04, 0.06) 0.08 (0.07, 0.09) 0.16 (0.14, 0.18)

Transgender presentation

Direct effect 0.12 (0.10, 0.14) 0.10 (0.08, 0.12) 0.02 (0.01, 0.03) 0.11 (0.10, 0.12) 0.20 (0.17, 0.23)

Indirect effect via gender abuse 0.03 (0.02, 0.04) 0.03 (0.01, 0.05) 0.02 (0.00, 0.04) 0.03 (0.02, 0.09) 0.07 (0.06, 0.08)

Hormone therapy

Direct effect 0.35 (0.20, 0.51) 0.67 (0.52, 0.81) 0.07 (–0.02, 0.17) 0.21 (0.19, 0.23) 0.46 (0.41, 0.51)

Indirect effect via gender abuse 0.25 (0.22, 0.28) 0.20 (0.17, 0.23) 0.15 (0.13, 0.17) 0.21 (0.19, 0.23) 0.46 (0.41, 0.51)

Sex work

Direct effect 0.63 (0.46, 0.81) 0.48 (0.31, 0.66) 0.57 (0.47, 0.68) 0.64 (0.54, 0.75) 1.20 (0.98, 1.42)

Indirect effect via gender abuse 0.26 (0.22, 0.30) 0.27 (0.23, 0.31) 0.10 (0.08, 0.12) 0.26 (0.23, 0.29) 0.52 (0.46, 0.58)

Note. CI = confidence interval. Generalized estimating equations with a linear regression (Gaussian) link. Base sample size of 230 with reductions across assessment points described in the text.
Unstandardized parameter estimates with 95% CIs not containing 0.00 are statistically significant at P < .05.
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transgender women are more likely to use
alcohol and other drugs in large measure
because of increased experiences with gender
abuse. Better counseling is needed to assist
hormone-using transgender women to cope
with assaults to their identity in the form of
gender abuse.

Finally, in light of the multiple interrelated
adverse effects of gender abuse observed in
this study, transgender advocates should con-
tinue to press for antibullying policies and
broadly applied and improved gender sensi-
tivity training and continue to lobby for better
enforcement of hate crime statutes.

The findings of this study should be eval-
uated with a consideration of its limitations,
which included a nonrandom selection of
study participants and a failure to retain
all study participants across follow-up
assessment times. j
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