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Transgender identities and health are highly politicized in the United States leading to restrictions on
relevant data collection in national health surveillance systems. This has serious implications on trans-
gender population health research; an urgent area of study given the systemic discrimination faced by
transgender individuals and the resultant social and health inequities. In this precarious political climate,
obtaining high-quality data for research is challenging and in recent years, two data sources have formed
the foundation of transgender health research in the United States, namely the 2015 United States Trans-
gender Study and the Behavioral Risk Factor Surveillance System after the launch of the optional Sexual
Orientation and Gender Identity Module in 2014. While useful, there are serious challenges to using these
data to study transgender health, specifically related to survey weighting methodologies, ascertainment
of gender identity, and study design. In this article, we detail these challenges and discuss the strengths
and weaknesses of various methodological approaches that have been implemented as well as clarify
several common errors that exist in the literature. We feel that this contribution is necessary to provide
accurate interpretation of the evidence that currently informs policy and priority setting for transgender
population health and will provide vital insights for future studies with these now ubiquitous sources of

data in the field.

© 2021 Elsevier Inc. All rights reserved.

Transgender individuals, or individuals whose gender iden-
tity differs from their assigned gender at birth (AGAB) [1], face
stigma and discrimination that drive social and health inequities
in this population relative to cisgender persons in the United
States [2]. Social inequities include employment discrimination, in-
come inequality, homelessness, victimization and incarceration [3],
and health inequities include depression, anxiety, suicidality, post-
traumatic stress disorder, and substance use disorders, among oth-
ers, all relative to the cisgender US population [4-9]. These find-
ings have been replicated across many study designs and data
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sources that generally fall into the following groups (1) single
hospital or multi-institution health system studies using primary
survey data collection or secondary analysis of electronic health
records (EHR) [7,10,11], (2) secondary analysis of large adminis-
trative/insurance claims databases [12,13], (3) analysis of national
surveys with piloted modules for identifying transgender identity
[14-17], and (4) the 2015 United States Transgender Survey [3]. The
last two sources, which ostensibly have the potential to provide
the most regionally diverse estimates of the health status in the
transgender population, will be the focus of this article. We will
emphasize challenges to using these data sources based on their
(1) ascertainment of transgender identity and (2) weighting pro-
cedure and methods to address them, as well as provide insights
into interpreting past and designing future studies that use these
valuable data.
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Fig. 1.. Map of US states depicting frequency of BRFSS SOGI module administration, 2014-2019.

Table 1

Number of states administering the SOGI module by year, 2014-2019
2014 2015 2016 2017 2018 2019
19 22 25 27 29 30

Data sources

One of the challenges to studying transgender population
health in the United States is that transgender identity is not as-
certained in the Census or most national health surveys. This has
been linked to the excessive politicization of transgender health
care in the United States, with efforts to include transgender in-
dividuals in national surveys advancing or contracting based on
the political ideologies of the executive administration [18,19]. The
most notable exception to this exclusion is the Behavioral Risk Fac-
tor Surveillance System (BRFSS), one of the longest running annual
health survey in the United States. The BRFSS is a telephone-based
survey that uses a complex survey design that uses stratified clus-
ter sampling, and poststratification weight adjustment with rak-
ing to approximate the overall US population. During 2014, BRFSS
piloted an optional sexual orientation and gender identity (SOGI)
module that includes a question about transgender identity. Be-
tween 2014 and 2019, a combined total of 38 states have ad-
ministered this module at least once (Table 1), though only 6
have administered it in all years and 12 states have never used
the SOGI module. Importantly, this means that while the overall
BRFSS datasets are indeed nationally representative, the subsam-
ples of transgender respondents are inadequate for generalizing to
national patterns (Fig. 1).

Other notable surveys that include transgender identity include
the Youth Risk Behavior Surveillance System (since 2017, selected
districts) [17], National Crime Victimization Survey (since 2016)
[20], the General Social Survey (since 2018) [21], and National HIV
Behavioral Surveillance System (since 2019, selected cities) [22].

In contrast to BRFSS, the other major, national data source used
for transgender population health studies is the 2015 US Trans-
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gender Survey. This was a web-based survey administered by the
National Center for Transgender Equality, that had 27,715 respon-
dents, making it the largest study of the US transgender popula-
tion in history. Unlike BRFSS, this survey only includes transgen-
der individuals, and, as a convenience sample, was not designed to
represent the entire US transgender population. Further, the USTS
has respondents from every state and territory, but is not neces-
sarily nationally representative in the sense of other surveys like
BRFSS which employs a complex survey design to sample individ-
uals from prespecified clusters within strata to accurately reflect
the overall national population.

Ascertaining transgender identity

There have been several studies with the goal of developing
survey items that reliably identify transgender individuals. One dif-
ficulty of asking this question relates to the diversity of transgen-
der identities a well as the acceptability of asking questions re-
lated to gender identity. For the former, transgender people in-
clude those who identify with an individual gender identity, such
as transgender women and transgender men, as well as those who
identify along or outside of the gender spectrum, such as nonbi-
nary, nonconforming, and agender individuals. There is added com-
plexity that some people may not identify with the term transgen-
der despite living as a gender that is different than their AGAB. For
health surveillance purposes these individuals are still among the
target transgender population but are not necessarily captured in
asking the same questions.

The two-question format for capturing gender identity date
back to 1997, as noted by Reisner et al. [23], but were first tested
for efficacy against a one-question format by Charlotte Chuck Tate
et al. “A Two-Question Method for Assessing Gender Category in
Social and Medical Sciences” [24]. Their studies compared two for-
mats, shown in Box 1.

Box 1. Tate et al. one-question and two-question gender identity
survey item formats
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One-Question Format:

What is your gender? Male, Female, Transgender, Other
Two-Question Format:

What is your current gender identity?: Female, Male,
Transgender, Genderqueer

What gender where you assigned at birth?: Female, Male,
Intersex

In their study, Tate et al. evaluated the formats in terms of
missing data, predictive validity, and percent of survey respondents
identified as transgender, across two studies of university students
and one study of community members. The predictive validity was
assessed by comparing self-reported gender identity in a prior in-
person interview, with the gender identity obtained from the in-
struments. They found that the one-question format used in the
anonymous survey had higher missing data (1.26% among univer-
sity students) than the two-question format (0% among university
students and 0.16% among community members) and lower pre-
dictive validity. Further, the two-question format identified nearly
two times as many transgender individuals (1.65% among univer-
sity students, and 3.09% among community members compared
to 0.84% for the one-question format among university students)
across different samples in university and community settings.

Since the 2013 Tate study, several studies have tested multiple
versions of two-question format in different contexts, assessing the
acceptability of asking the question among cisgender and transgen-
der populations, and different ethnoracial groups [25-28]. Because
of its higher predictive performance and capture rate of transgen-
der individuals, the two-question format has received greater at-
tention among subject matter experts and therefore has evolved to
be more inclusive of more contemporary gender terms including
gender nonconforming, and gender nonbinary individuals. Despite
the evidence of improved response rate and higher predictive va-
lidity with greater yield of identifying transgender individuals, the
BRESS, YRBS, and all the CDC national surveys listed above still use
a one-step method (see below) [29]. This introduces misclassifica-
tion error for the transgender population that may bias estimates
when comparing transgender to cisgender groups. In the case of
binary outcomes this will generally bias estimates toward the null,
but in the context of polytomous outcomes, or in the presence of
effect modification, interaction or mediation, the direction of bias
is not always predictable [30]. Further, to quantify the severity of
any bias that may occur due to misclassification, it would be nec-
essary to evaluate the predictive performance of both question for-
mats among a cohort of individuals with variation in a health out-
come of interest. To our knowledge, there are no publicly available
datasets that contain sufficient information to facilitate such a bias
quantification, so future studies are necessary to further character-
ize the performance of these transgender identity ascertainment
methods for health surveillance. Additionally, large-scale studies
comparing the feasibility and acceptability of the formats across
transgender and cisgender populations on a national level have yet
to be reported, which are important to facilitate broad uptake of
these gender identity questions across different survey systems.
Despite these open questions, based on the increased capture of
transgender individuals—a relatively rare but increasing population
in the United States [31], the current scholarly consensus is to use
the two-step format (Box 2) [1].

Box 2. BRFSS transgender survey item, 2014-2019

2. Do you consider yourself to be transgender?
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If yes, ask “Do you consider yourself to be (1) Male-to-
female, (2) Female-to-male, or (3) Gender nonconforming?
Interviewer note: Please say the number before the yes
text response. Respondent can answer with either the num-
ber of the text/word.
1 Yes, Transgender, male-to-female
2 Yes, Transgender, female to male
3 Yes, Transgender, gender nonconforming
4 No
7 Don’t know/not sure
9 Refused

The USTS survey only includes transgender individuals so the
issues of misclassification in the BRFSS are not relevant to for that
data source. However, it cannot be used to directly estimate com-
parisons between transgender and cisgender groups so selecting
between these two data sources requires a careful consideration of
the study question and balancing the need for comparison with the
potential of bias due to misclassification. USTS has the added ben-
efit of being designed specifically for transgender individuals such
that the instrument includes more relevant questions that may not
be available in BRFSS.

Weighting procedures
Behavioral risk factor surveillance system survey weights

As the largest probabilistic sample of transgender individuals,
the BRFSS has been an attractive source for transgender health
studies and has been used extensively to study mental health, be-
havioral risk factors, self-rated health, and chronic conditions in
this population [16,32,33]. For these studies, the authors typically
default to using design-weighted analyses based on the weights
provided with the BRFSS data. These weights are calculated us-
ing a poststratification adjustment algorithm known as raking or
iterative proportional fitting, whereby the weights are re-estimated
to fit a target marginal distribution of selected demographics, in-
cluding sex [34]. However, sex in the BRFSS, up to and including
2015, was not asked from the respondent but rather assigned by
the interviewer based on their assessment of the vocal timbre of
the interviewee. Two studies have demonstrated that this is sub-
ject to significant misclassification among transgender individuals
[35,36]. Box 3 contains the item related to sex included in BRFSS
from 2015.

Box 3. BRFSS sex item (2015)

8.21 Indicate sex of respondent. Ask only if necessary.
1 Male [Go to Q8.23]
2 Female [If respondent is 45 years old or older, go to Q8.23].

Depending on how this question is interpreted, this misclassi-
fies assigned gender at birth by 30% [36] or current gender identity
by 70% [35]. Because the raking algorithm incorporates sex, this es-
sentially embeds misclassification into the weights for transgender
individuals. It should also be noted that it is possible that this ap-
proach of identifying the sex may also misclassify cisgender indi-
viduals, but the degree to which this occurs is not recoverable. It is
only observable because transgender respondents can self-identity
as “male-to-female” or “female-to-male” in BRFSS, allowing for as-
signed gender at birth and current gender to be identified. (It’s im-
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portant to note that this language is considered outdated and stig-
matizing but was useful in the context of addressing this question).

In subsequent years since 2015, the BRFSS questionnaire has
contained ambiguous instructions for interviewers on how to cod-
ify sex which have included embedding presumed sex into early-
stage questions before respondents are given the opportunity to
self-identify [29]. Further, if an interviewee refuses to give their
sex when prompted, the interviewers are instructed to terminate
the call. From 2016 to 2018 interviewers were instructed to code
for sex implicitly in selecting eligibility responses in both the cell
phone and landline instructions, specifically when asking if the in-
terviewee is 18 years of age or older [29]. The questionnaire did
not instruct interviewers to ask respondents to self-identify their
sex until the demographics section, which was the eighth of sev-
enteen core sections. Most modules in the questionnaire that have
skips built in based on sex only appear after the demographics sec-
tion; however, a notable exception is the question about diabetes
in section 6 where only those respondents that the interviewer as-
sumes to be female and who answer yes to having ever been di-
agnosed with diabetes are then asked if it was only during preg-
nancy. The questionnaire changed in 2019 to include an eligibility
question that explicitly instructs the interviewer to ask the inter-
viewee if they are male or female [29].

The 2015 United States Transgender Survey eights

In contrast, the USTS survey samples transgender people from
all states in the US and in that sense can be considered nation-
ally inclusive. However, one serious limitation of this data is its
poor ethnoracial diversity, which is cited in many studies using the
USTS [37-40]. Below is a table that shows selected demographics
of the USTS sample as well as weights they generated to “adjust
the USTS sample to reflect the race/ethnicity, age, and educational
attainment of the US population.” It is important to draw a distinc-
tion between the survey weights included with the BRFSS and the
survey weights included with the USTS. The former are weights
that are based on the probability a respondent is sampled under
the complex cluster stratified design of the BRFSS. Application of
these weights rely on design-based inference (also known as ran-
domization inference) which assumes a random sample from a fi-
nite population in which the probability of sampling each observa-
tion is precisely known [34]. Analyses based on this inference can
be easily implemented with specialized packages within most sta-
tistical software such as the survey [41] package in R, or the survey
[42] commands in Stata. In contrast, the USTS weights are a post
hoc adjustment that assumes a simple random sample (SRS). These
weights can be used in the default functions for fitting generalized
linear models. Unfortunately, there may be some confusion about
this distinction with at least one example of an investigator inap-
propriately using methods relying on design-based inference with
the USTS weights, which would lead to invalid standard error esti-
mates [43].

As shown above, the ethnoracial distribution of the sample is
very homogenous with the majority of the sample, 82.53%, be-
ing white, with severe underrepresentation of Black/African Amer-
ican and Hispanic or Latino populations relative to the US. The
USTS generated separate weights for each of the above demo-
graphics and took the product of these weights as the final survey
weight for each observation (separately for education above and
below 25). The main limitation of this approach is that it assumes
that a reasonable target distribution is the general US population,
and that the USTS sample is a random sample of the transgender
population. For the former, there is evidence that the distribution
of ethnoracial identities may differ between transgender and cis-
gender groups [16,44], that educational attainment is impeded in
transgender groups[44], likely due in part to discrimination [45],
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and that the transgender population is increasing in younger age
groups [46]. For the latter assumption, given the socioeconomic in-
equities experienced by the transgender population and the fact
that it is a web-based survey, there is potentially a substantial se-
lection bias that makes the assumptions underlying these weights
dubious.

Methodological alternatives
Approaches to analyzing BRFSS data for transgender populations

To date, three approaches have been implemented for analysis
focused on transgender health in the BRFSS. (1) The most common
approach is to conduct design-weighted analysis using the survey
weights provided with the data [16,33]. (2) Another approach is to
exclude the survey weights and only account for strata and clus-
tering in the sampling schema of the survey [47]. (3) The last ap-
proach has been applied for comparisons of transgender groups to
cisgender groups and involves using matching algorithms, such as
exact matching or propensity score matching, to develop matched
sets of transgender and cisgender respondents for answering the
study questions [14,15,49]. These approaches have key differences
in terms of how they contend with the misclassification error and
potential bias introduced by the raked BRFSS weights, and the tar-
get estimand of the study.

The first approach, design-weighted analyses, ignores the mis-
classification error and assumes that the weights are unbiased. De-
pending on the study design and framing, with gender identity as
a proxy, the target estimand is the average association between
exposure to systemic transphobia and the study outcome in the
United States. Given the limitations of the BRFSS, this target es-
timand is not strictly attainable; only 38 states have fielded the
SOGI module, and have done so for different time windows, in-
troducing potential temporal (i.e., sampling the transgender popu-
lation of respective states at different times) and sampling biases
(i.e., sampling the transgender population of only a subset of US
states). One could make the case that the target estimand is in-
stead the average association only in the subset of states that have
fielded the SOGI module, but the utility of such an estimand for
national population health surveillance and policy efforts is ques-
tionable, and the temporal bias still holds. Therefore, it is unclear
what benefits are gained in exchange for the misclassification error
introduced by the survey weights.

The second approach, excluding the raked weights and adjust-
ing for stratified and clustered sampling only, will generally, for the
same study design, have similar target estimands as the first ap-
proach. However, in contrast to the first approach which uses the
design-based inference to directly attain national level estimates
using the weights, this approach essentially treats the BRFSS as an
unweighted cluster stratified random sample of the United States
[34]. The analysis still relies on design-based inference but rather
than reweighting the data to obtain national level estimates, it is
left to the investigator and reader to determine how generaliz-
able the findings are to the broader US transgender population. By
avoiding the raked weights, any bias due to the misclassification
error introduced from sex-specific poststratification adjustment is
avoided.

The last approach, matching transgender individuals to cisgen-
der individuals based on selected respondent characteristics, ig-
nores the survey design completely and treats the BRFSS as a
random sample. The main implication of this approach is that
generally, it will have a different target estimand depending on
the matching approach. One commonly used approach, propensity
score matching transgender individuals to sets of cisgender indi-
viduals, would generally estimate the “average exposure effect on
the exposed”(AEE), rather than the overall effect of transgender
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Ethnoracial identity, age, and educational attainment of 2015 United States transgender survey respondents and calculated survey weights

Sociodemographic characteristic USTS (%) 2014 ACS* (%) Weight (A5% )
Education, 18-24
Less than high school 5.66 13.90 2.46
High school graduate 19.32 30.20 1.56
Some college or associate’s degree 58.97 45.80 0.78
Bachelor’s degree or higher 16.06 10.10 0.63
Education, 25 and older
Less than high school 1.49 13.10 8.81
High school graduate 7.43 27.70 3.73
Some college 25.50 21.00 0.82
Associate’s degree 11.27 8.20 0.73
Bachelor’s degree 32.45 18.70 0.58
Graduate or professional degree 21.87 11.40 0.52
Age
18-24y 42.72 12.83 0.30
25-44 y 39.64 34.26 0.86
45-64 y 14.74 34.06 2.31
65 y and older 2.90 18.85 6.51
Ethnoracial Group
Native American 1.15 0.66 0.58
Asian/NH/PI alone 2.84 5.10 1.80
Two or more races/some other race alone 5.30 2.33 0.44
Black or African American alone 2.87 12.24 4.26
Hispanic or Latino alone 5.31 16.90 3.18
White alone 82.53 62.77 0.76

NH = Native Hawaiian; PI = Pacific Islander.

Demographics data provided in the 2015 USTS codebook per data use agreement between author (AE) and the Interuniversity Consortium on Political and Social

Research with approval from IRB at the University of Southern California.

High school graduate includes individuals who passed General Education Development (GED) tests.
Native American was originally referred to as American Indian or Alaska Native in the USTS documentation.

* Only among ACS respondents 18 years old and older.

status on the outcome of interest or the “average exposure effect
in the population” [50,51]. There are approaches with and without
propensity scores that target other estimands outside of the AEE
including the average exposure effect in the population such as
full matching [51], but these have not been applied to transgender
population health studies using the BRFSS [14,15,49]. In the con-
text of transgender population health, under certain assumptions,
the AEE can be interpreted as the causal effect of transgender sta-
tus and the corresponding discrimination on health outcomes, es-
timated only among transgender individuals. As with the second
approach, matching abandons the goal of obtaining estimates rep-
resentative of all states included in the subsample that fielded the
SOGI module and avoids the misclassification error that is intro-
duced by the raked weights. Additionally, unless sampling variables
are included in the matching algorithm, clustering is also ignored
and this approach essentially reduces the BRFSS to a large, region-
ally diverse, convenience sample of transgender and cisgender in-
dividuals that are useful for comparisons and identifying gender-
based heath inequities.

Approaches to analyzing 2015 United States transgender survey

With the USTS data, unweighted approaches and [38,52]
weighted [37,39,40,53,54], are used to analyze the USTS data. The
weighted approaches are more common and are applied to un-
adjusted descriptive statistics, such as summary tables describ-
ing the demographic information (the traditional “Table 1” in epi-
demiologic studies), as well as regression analyses to estimate
exposure-outcome relationships after covariate adjustment. Con-
fusingly, there is even a study that presented unweighted counts
and weighted percentages in their demographics tables which is
misleading [54]; the authors are essentially presenting partial in-
formation for two different samples. It would be more appropri-
ate to present the complete unweighted data to give an accurate
representation of the actual observed sample; and, when weighted
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analyses are justified, present the new distribution of the artificial
sample that is created by applying the weights. However, to our
knowledge this is done in a relatively few studies using the USTS
data [40].

The main problem with the common practice of defaulting to
presenting only the weighted analysis of the USTS data is that it
obscures the critical flaw of the 2015 USTS data; namely, its poor
representation of the ethnoracial diversity of the transgender pop-
ulation. Overall the transgender population faces significant health
inequities, but when one applies an intersectional lens [55-57],
it becomes clear that ethnoracial minoritized subpopulations are
subject to different and sometimes greater challenges [14,15]. Fur-
ther, Black and Hispanic transgender individuals face economic and
health inequities that are often more severe than other ethnoracial
groups [14,15], making barriers to web-based surveys such as the
USTS more likely, and selection bias more severe amongst these
multiply marginalized groups. The implication of using only the
weighted data is that we overestimate the precision of estimates
within these substrata. As shown in Table 2, the USTS sample
contained 2.87% Black respondents, which corresponds to approx-
imately 800 of the near 28,000 transgender people in the study.
However, using the weighted data, the sample is treated as if there
were approximately 3200 Black respondents. In this way, by rely-
ing solely on weighted analyses investigators place too much con-
fidence, in the form of narrower interval estimates and lower P
values, in conclusions drawn about the Black transgender popula-
tion based on the ethnoracially homogenous USTS data, which is
subject to an unknowable, but potentially severe degree of selec-
tion bias. Unfortunately, that selection bias can only be mitigated
in future samples, perhaps with the next iteration of the United
States Transgender Survey, which hopefully will have more pur-
poseful recruitment through organizations and online community
spaces that cater to transgender people of color. Until then, when
using the 2015 USTS data we should not overestimate our cer-
tainty in this biased sample by defaulting to the weighted analyses,
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particularly when conducting analyses focused on poorly repre-
sented subpopulations within the data. Rather, we should present
both weighted and unweighted analyses and present the potential
sources of bias as they relate to the study question so that the
reader can interpret the findings in the appropriate context.

Other data sources

In addition to the previously discussed surveys, administrative
claims databases and EHR data have become increasingly common
as data sources for the study of transgender population health.
Generally, studies with these data sources are not nationally rep-
resentative; however, for administrative claims data from large
payor systems such as MarketScan [12,58] the cohorts may be re-
gionally diverse, and for large networks with integrated EHR sys-
tems the cohorts may be representative for a given geographic
area depending on the patient population served [11]. Taken to-
gether, these studies could potentially advance transgender health
surveillance in many settings. However, one key limitation with
these alternatives is that most algorithms used for ascertainment
of transgender identity in EHR or claims data are based on di-
agnosis codes for gender dysphoria (formerly known as gender
identity disorder) [12,13,59], a disorder characterized by stress re-
lated to difference in their gender identity their assigned gender
at birth [60], which only affects a subset of transgender individ-
uals. This introduces misclassification error which leads to many
of the same problems discussed above with BRFSS. Additionally,
there is substantial variation in the implementation of these al-
gorithms, and the authors of this commentary are currently en-
gaged in a systematic review to characterize the rationale and val-
idation of the related approaches [61]. Recently, natural language
processing methods of free-text data have been shown to greatly
improve the identification of transgender individuals in some EHR
systems, but these data are not routinely available in administra-
tive claims data [62,63]. Therefore, until we have universal uptake
of new sexual orientation and gender identity data modules man-
dated for inclusion in electronic health records and similar infor-
mation is reported in claims databases [19], the promise of high-
quality surveillance data for transgender health with these data
sources will likely remain unfulfilled.

Conclusion

The goal of this piece was to discuss some of the challenges and
methodological approaches to transgender population health stud-
ies using the two most dominant large-scale, survey data sources,
namely the BRFSS and the 2015 USTS. The BRESS uses suboptimal
identification methods for both gender identity and assigned gen-
der at birth creating misclassification error that may bias at mul-
tiple levels from design of the survey instrument to data collec-
tion, and from analysis to interpretation of results. In comparison,
the USTS is tailored to the transgender population but is subject
to selection bias that makes conclusions about ethnoracial minori-
tized groups within the transgender population hard to generalize
from this survey. Overall, the field of transgender population health
will benefit greatly from universal SOGI data inclusion of national
surveys including the Census, as well as careful consideration of
how to obtain more representative samples in convenience web-
based studies. However, there are lessons to be learned from other
nationally representative surveys which use probabilistic sampling,
such as the General Social Survey [21] in the US or even the census
enumeration process in countries like Nepal [64], about the pitfalls
of implementation without proper training. Still, these data provide
useful conclusions when interpreted in context of these limitations
and will continue to help motivate important policy advances for
transgender health.
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