1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript

-, HHS Public Access
«

Curr Opin Endocrinol Diabetes Obes. Author manuscript; available in PMC 2017 April 01.

Published in final edited form as:
Curr Opin Endocrinol Diabetes Obes. 2016 April ; 23(2): 198-207. doi:10.1097/MED.
0000000000000229.

Advancing Methods for U.S. Transgender Health Research

Sari L. Reisner, ScD1:23, Madeline B. Deutsch, MD, MPH#, Shalender Bhasin, MD>, Walter
Bockting, PhD®, George R. Brown, MD’, Jamie Feldman, MD, PhD8, Rob Garofalo, MD,
MPH?®, Baudewijntje Kreukels, PhD19, Asa Radix, MD, MPH11, Joshua D. Safer, MD12, Vin
Tangpricha, MD, PhD13.24 Guy T’Sjoen, MD, PhD5, and Michael Goodman, MD, MPH16

1The Fenway Institute, Fenway Health, Boston, MA 2Department of Epidemiology, Harvard T.H.
Chan School of Public Health, Boston, MA 3Division of General Pediatrics, Boston Children’s
Hospital/Harvard Medical School, Boston, MA “Department of Family & Community Medicine,
University of California — San Francisco, San Francisco, CA *Research Program in Men’s Health:
Aging and Metabolism Brigham and Women'’s Hospital, Harvard Medical School Boston, MA
8LGBT Health Initiative, New York State Psychiatric Institute/Columbia Psychiatry and the
Columbia University School of Nursing “Quillen College of Medicine, East Tennessee State
University, Johnson City, TN 8Department of Family Medicine and Community Health, University
of Minnesota, School of Medicine, Minneapolis, MN °Department of Pediatrics, Northwestern
University/Ann & Robert H. Lurie Children’s Hospital of Chicago, Chicago, IL °Center of
Expertise on Gender Dysphoria, Department of Medical Psychology, VU University Medical
Center, Amsterdam, The Netherlands 'Callen-Lorde Community Health Center, New York, NY
125ection of Endocrinology, Diabetes, Nutrition, and Weight Management, Boston University,
School of Medicine **Division of Endocrinology, Metabolism and Lipids, Department of Medicine,
Emory University School of Medicine, Atlanta, GA 1#The Atlanta VA Medical Center, Decatur, GA
15Department of Endocrinology and Center for Sexology and Gender, Ghent University Hospital,
Ghent, Belgium ®Department of Epidemiology, Rollins School of Public Health, Emory University,
Atlanta GA

Abstract

Purpose of Review—To describe methodological challenges, gaps, and opportunities in U.S.
transgender health research.

Recent Findings—Lack of large prospective observational studies and intervention trials,
limited data on risks and benefits of gender affirmation (e.g., hormones and surgical interventions),
and inconsistent use of definitions across studies hinder evidence-based care for transgender
people. Systematic high-quality observational and intervention-testing studies may be carried out
using several approaches, including general population-based, health systems-based, clinic-based,
venue-based, and hybrid designs. Each of these approaches has its strength and limitations;
however, harmonization of research efforts is needed. Ongoing development of evidence-based
clinical recommendations will benefit from a series of observational and intervention studies
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aimed at identification, recruitment, and follow-up of transgender people of different ages, from
different racial, ethnic, and socioeconomic backgrounds and with diverse gender identities.

Summary—Transgender health research faces challenges that include standardization of
lexicon, agreed-upon population definitions, study design, sampling, measurement, outcome
ascertainment, and sample size. Application of existing and new methods is needed to fill existing
gaps, increase the scientific rigor and reach of transgender health research, and inform evidence-
based prevention and care for this underserved population.

Keywords
transgender; research methods; health disparity

Introduction

Expansion of the evidence-base to inform transgender clinical care requires rich
systematically collected data that at present are scarce or lacking in the U.S. [1]. The
available data pertaining to transgender health are often based on convenience samples and
the majority of published studies in the U.S. are cross-sectional [277] or retrospective [8™
10]. The few published prospective follow up studies are small and have examined a limited
number of outcomes [11:12]. Most U.S. studies evaluating transgender health focus on
substance use and abuse, sexual health, and mental health issues (Figure 1). Relatively little
emphasis has been placed on other relevant issues such as healthcare access and utilization
patterns over time, determinants of hormonal and surgical treatment complications, and rates
of chronic age-related conditions thought to be affected by hormone exposures [13:14].

An important methodological issue specific to transgender health research is identification,
measurement, and operationalization of “transgender” [15]. Additional challenges facing
transgender health research include heterogeneity of settings, limited numbers of trained
physicians and researchers with a specific focus in transgender medicine, lack of uniform
data collection, and potential problems of non-participation, retention, and drop-out.

Important unanswered questions in transgender health research may be placed into two
broad categories: 1) those that deal with estimating population parameters, and 2) those
concerned with evaluating causal effects of exposures on health outcomes [16]. Both
categories of research are needed in transgender health. An essential methodological
requirement of studies aimed at answering questions in the first category is a representative
sample of the population of interest. By contrast, for the second category, representativeness
is of a lesser concern [17]; the main issue is whether a particular sample allows testing a
causal hypothesis through comparability of exposed and non-exposed groups [18]. Studies
that most often meet this criterion are randomized placebo controlled clinical trials; however,
in transgender clinical research individual randomized controlled trials (RCTs) may not
always be feasible or ethically acceptable [19:20]. For example, randomizing transgender
people to receive or not receive hormone therapy would violate the principle of equipoise,
given guidelines recommending hormonal treatment to alleviate gender dysphoria [21:22].
In those circumstances, observational comparative effectiveness research is needed. Other
research questions do lend themselves to RCTs; for example, comparing different hormone
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regimens, or giving some transgender women aspirin and some placebo to see if rates of
deep vein thrombosis or coronary artery disease differ.

The acquisition of high-quality study samples to examine transgender health may be carried
out via four main systematic approaches: 1) general population-based, 2) health systems-
based, 3) clinic-based, and 4) venue-based. Although in some circumstances other
approaches such as respondent-driven sampling or internet-based recruitment may offer
useful alternatives, those are considered a form of convenience sampling [23] and remain
beyond the scope of this review.

In the next sections of this communication, we describe each of the four main sampling
approaches, discuss their advantages and disadvantages, and provide illustrative examples of
completed or ongoing studies. We then address additional methodological challenges facing
transgender health research and propose paths forward toward the goal of identifying and
filling current methods gaps through various observational and interventional studies.

General population-based approach

A population-based study is feasible if the members of a given population can be
enumerated to enable drawing of random samples or even inclusion of the entire population
of interest [24]. Common sources of data for population-based studies include the
Department of Motor Vehicles (DMV) records, voter registration lists, and various
commercial population directories [25]. For population-based transgender health research,
these data sources would only be useable if they systematically collected information on
gender beyond binary natal “sex” categories [26:27]. A number of recent publications urge
expansion of existing data capture to identify transgender individuals in a systematic
fashion, including use of the two-step method [28730]; however, to-date these efforts have
not translated into standard practice in population-level research.

TransPOP is an example of an ongoing federally-funded population-based study [31].
Conducted at the Williams Institute in collaboration with Gallup, Inc., the study’s primary
goal is to collect a national probability-based sample to examine sociodemographic
characteristics and health status of the U.S. transgender population.

A well-designed and executed population-based study maximizes external validity and offers
accurate estimation of frequency and distribution of various health-related measures, such as
incidence of disease or prevalence of risks [32]. On the other hand, this approach may be
inefficient, if the goal is to assemble a cohort of sufficient power to examine relatively rare
events, or to assess clinically relevant exposure-outcome associations.

Health systems-based approach

Electronic medical records (EMR) offer a number of research opportunities, especially in
integrated healthcare systems. The most notable examples of integrated systems are the
Veterans Health Administration (VHA) and health maintenance organizations (HMOSs).
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Several studies examined transgender health within the VHA using International
Classification of Diseases Ninth edition (ICD-9) codes. Kauth and colleagues examined all
VHA encounters 2006—-2013 for the following three ICD-9 codes: 302.85 (gender identity
disorder in adolescent or adult); 302.6 (gender identity disorder not otherwise specified) and
302.5 (transsexualism) [33]. Additional VHA-based studies examined incidence of breast
cancer [10] and lifetime prevalence of various health conditions [9:33] among veterans with
and without transgender-related diagnoses.

Another possible source of integrated health systems data are HMOs, which often
collaborate via the Health Care Systems Research Network [34]. HMO data make it possible
to construct historical and prospective multicenter cohorts, and track the enrollment and
healthcare utilization histories over extended periods of time [35].

The research infrastructure available through HMOs is used in the ongoing federally-funded
study “Comparative risk and benefits of gender confirmation therapies” [35]. The study is
designed as a mixed historic/prospective cohort of transgender people enrolled in Kaiser
Permanente plans at three sites (Atlanta Georgia, Northern California, and the Greater Los
Angeles area) (Figure 2). Cohort candidates are identified based on relevant ICD-9 codes or
presence of free-text keywords in the medical notes [36].

The advantages of a health systems-based approach include its relative efficiency in
identifying eligible subjects, availability of cisgender (non-transgender) controls who can be
matched to transgender participants, and ability to involve multiple sites. On the other hand,
this approach may miss key hard-to-reach (e.g., uninsured or not engaged in healthcare)
transgender population subgroups. Additionally, if data collection procedures are limited to
EMR, the resulting information may lack detail.

Clinic-based approach

A clinic-based approach uses institutions that provide care to the patient population of
interest. An example of successful implementation of this approach is the European Network
for the Investigation of Gender Incongruence (ENIGI). ENIGI is a collaboration of several
Western European gender identity clinics [37740]. The project recruits and prospectively
follows people that apply at these gender identity clinic ages 17 years or older from clinical
entry (before initiation of hormonal therapy or surgical gender affirmation) onwards. Data
collection procedures include periodic administration of survey instruments, systematic
abstraction of medical records, and acquisition and storage of biospecimens [39].

Clinic-based studies of U.S. transgender patients will also benefit from the experience of
other U.S. clinic-based multicenter projects such as the Centers for AIDS Research [41].
One approach would be to establish a multisite cohort study of transgender patients by
joining federally qualified health centers (FQHCs), also known as community health centers
[42]. For example, Fenway Health in Boston, Massachusetts is a FQHC that served more
than 1,700 unique transgender patients in 2014 [43]. Other FQHCs with large transgender
patient populations are located in most major cities, including Callen-Lorde Community
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Health Center in New York and similar centers in Philadelphia, Washington, Chicago, Los
Angeles, and San Francisco.

A clinic-based approach offers excellent opportunities for in-depth data collection,
biospecimen acquisition, and both patient- and provider-reported information. Many clinics,
particularly community health centers, also serve underserved transgender subgroups such
as uninsured or underinsured individuals, racial/ethnic minorities, patients with non-binary
gender identities, and HIV-infected patients. Putting together a large clinic-based cohort
requires multiple study sites, and per participant cost and effort is relatively high; however,
scientific knowledge to be gained is high.

Venue-based approach

Developed in the mid-1990s, venue-based sampling combines outreach activities with
standard methods of sampling to study hard-to-reach groups [44]. Following success of this
approach in several cities [45], venue-based sampling was adapted for the National HIV
Behavioral Surveillance studies of men who have sex with men (MSM) [46].

Venue-based methods are currently applied in the ongoing federally-funded multisite study
“ldentity Development, Risk, and Resilience among Gender Diverse Populations.” The
study uses purposive, venue-based sampling to recruit transgender people in three U.S. cities
(New York, San Francisco, Atlanta). Venues include commercial establishments (e.g., bars,
coffee shops, beauty salons) and outdoor spaces (e.g., streets, parks); groups (e.g.,
community organizations and groups organized around culture, sports, seniors); and events
(e.g., LGBT Pride). Sampling is stratified by age and gender identity, while maximizing
ethnic and racial diversity. The goal of the study is to test an adaptation of the minority stress
model to investigate vulnerability, risk, and resilience in the context of transgender identity
development across the lifespan [47].

Access to hard-to-reach participants identified via venue-based recruitment can improve
generalizability and allow correcting selection biases [48]. This approach enables a single
study team to cover an entire city or geographic area. Limitations include difficulty of
maintaining high response and retention rates, and problems with recruiting large numbers
of participants.

Other methodological issues in transgender health research

In addition to selecting an appropriate sampling strategy, additional methodological issues
that need to be considered in transgender health studies include defining the target
population, using optimal study design for the research question, routinely collecting gender
identity data, identifying and recruiting transgender people for participation in research,
developing accurate measures and efficient data collection protocols, and using consistent
terminology. A summary of these issues is presented in Table 1.

Routine collection of gender identity data is critical for transgender health clinical practice
and research. The two-step method is recommended [15:49], including by the World
Professional Association for Transgender Health (WPATH) [50]. The two-step method asks
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questions about current gender identity and assigned sex at birth (see Table 2) [50]. Cross-
tabulating these items allows for different sex and gender combinations to identify
transgender patients. Such an approach has been found to identify twice as many transgender
people as a single-question method [51].

Enrollment of a large multisite cohort of U.S. transgender patients has not yet been executed.
Such a cohort could act as a vehicle and infrastructure for multiple analyses and ancillary
studies. A series of protocols for identification, recruitment, and follow-up of diverse
transgender people in age, racial, ethnic, and socioeconomic backgrounds, and with diverse
gender identities could be developed. It is conceivable that such a multisite research project
could enroll a cohort study with as many as 10,000-25,000 participants (Figure 3). Sample
size considerations for such a multisite cohort study are summarized in Table 3 [52754].

In addition to supporting within-cohort analyses, the study could also identify comparable
reference groups of cisgender males and females to conduct comparative studies, including
nested case-cohort designs.

In a longitudinal cohort study of transgender patients, additional data can be obtained
through a variety of methods during follow-up. Linkages with external data sources such as
the National Death Index, cancer registries, and Medicare and Medicaid may offer an
efficient way of assessing morbidity and mortality. In addition, new diagnoses and changes
in medications, procedures, and test results can be obtained from periodic reviews of
medical records, using electronic data searches and abstraction methods [35+55]. A number
of important outcomes, such as quality of life and satisfaction with care, can only be
obtained by self-report (in-person, or via mailed or online surveys) as commonly done in
other areas of comparative effectiveness research [56758]. Rich data can also be obtained
through collection of biological specimens, a sine qua non for contemporary cohort studies
[59761]. Availability of a biorepository in a multisite cohort study would offer a variety of
opportunities for case-cohort and nested case-control studies.

A priority in transgender health research is evaluation of risk and benefits of gender
affirmation therapies, such as hormones and surgical interventions. Although randomized
clinical trials of gender affirmation are not always possible or ethical, multiple areas of
equipoise remain. For example, one could design and implement clinical trials comparing
different delivery modes and schedules for hormonal therapy. Another area that lends itself
to interventional studies is patient management. Practice-level randomized studies could test
various patient navigation methods or physician-decision algorithms aimed at standardizing
and optimizing gender affirmation including referrals, hormonal treatment, and post-surgery
management and follow-up.

In the absence of randomized studies, some of the questions in transgender health can be
answered through observational comparative effectiveness research or implementation
science methods [62]. To achieve this goal, data capture should include a full history of
hormonal exposures and surgical procedures, therapy received both within and outside of
professional care settings, and gender-affirming treatments both in the U.S. and abroad.
Validated tools are needed to standardize collection of these patient data elements.
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Regardless of study design or research question, there is a need for standardized terminology
to describe transgender identity and history. Demographic groupings by gender identity
should be grounded in current best practices to ensure appropriate comparisons across
genotypic, phenotypic, and identity categories. Table 4 contains specific identity
terminology recommendations, taking into consideration the increasing proportion of
transgender people who have an identity and sexual orientation outside of historical binaries.
Terminology for gender affirming treatments should also be consistent and descriptive.

A critical feature of research with transgender people is patient-centeredness [63]. Engaging
local transgender community members from the start will ensure that study design and data
collection methods are feasible and acceptable to participants [35]. Moreover, in longitudinal
studies, for example in a prospective cohort, long-term follow up and ability to re-contact
participants are keys to success given attrition is the primary threat to validity [64]. Ways of
maximizing retention and protocol adherence should be explored though formative
qualitative and pilot studies, as in other areas of research with hard-to-reach populations
[65°66]. Transgender health studies will likely benefit from applying community-based
research principles to work “with” not “on” transgender people [67] in the design,
implementation, and dissemination of research and to foster trust and synergy between
researchers and local communities [68:69].

Conclusion

Transgender health research would benefit from methodological advances that ensure
adequately powered statistical analyses, representation of hard-to-reach subgroups, a
consistent agreed-upon shared lexicon, unified protocols across studies for collecting data on
treatment and health outcomes over time, ability to pool data across sites, and ample
opportunities for ancillary and nested studies, including clinical trials. Based on the
strengths and limitations of different approaches discussed in the previous sections, some
transgender health studies should be health systems-based, some clinic-based, some should
conduct venue-based sampling, and some should deploy hybrid designs. It is expected that
studies will have different methodological strengths and address diverse aspects of the
transgender health research agenda. Broadening methodologies used in transgender health
research represents a key next step to further scientific and clinical knowledge and advance
health equity for transgender people.
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Key Points

. Challenges in transgender health research include standardization of
lexicon, agreed-upon population definitions, study design, sampling,
measurement, outcome ascertainment, and sample size.

. Ongoing development and refinement of clinical recommendations will
benefit from a series of evidence-based observational and intervention
studies aimed at identifying, recruiting, and following diverse cohorts of
transgender people.

. Applying existing and new methodologies will increase the scientific rigor
and reach of transgender health research, and inform evidence-based
prevention and care for this underserved patient population.
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Figure 1.

Distribution of health outcomes in U.S. Transgender Research, 2008-2014.
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Search electronic medical records (EMR)
to identify a data-only cohort of
transgender people

Invite cohort
members to fill out
a survey and enroll
in prospective
follow up

Link cohort to
National death
Index (NDI) and
cancer registries

Add information
on diagnoses,
laboratory tests
and procedures

Link EMR, NDI and
registry data to
surveys to create the
final baseline dataset

Perform retrospective and cross-
sectional analyses
Begin prospective follow-up

Figure 2.
A flow diagram depicting data collection and design of a mixed retrospective/prospective

health systems-based study.
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Figure 3.

Health-system site 1
1,500-6,000 participants

Health-system site 2
1,500-6,000 participants

Clinic site 1
2000-3,00 participants

Clinic site 2
2000-3,000 participants

Venue site 1
500-1,000 participants

Venue site 2
500-1,000 participants

Population-based site 1
500-1,000 participants

Population-based site 2
500-1,000 participants

Total cohort:
— 10,000-25,000
participants

A concept of a multisite U.S. national transgender cohort study.
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Table 1
Data needs and research priorities.
Data Needs in Transgender Health Research:

. Implementation of uniform collection of gender identity data, using the two-step method (see Table 2). Uniform collection of
sexual orientation and sexual behavior data will also allow improved resolution when defining cohorts.

. Reliable and valid measures to examine health disparities by transgender status, and reliably assess exposures (e.g., gender
affirmation and treatment) and health outcomes for transgender people

. Standardization of terminology to allow direct comparisons between studies

. Involvement of community and care provider stakeholders in every stage of research design, implementation and evaluation to
provide appropriate context and insure that research methods are relevant, adaptable and culturally appropriate

. Large sample size to enable well-powered statistical analyses (statistical conclusion validity)

. Longitudinal prospective data to allow follow-up over time (opportunity for nested and ancillary studies)

. Representation of hard-to-reach subgroups and diverse transgender people in terms of age, race/ethnicity, socioeconomic

status, gender identities (examine health disparities and identify mediators for future interventional studies)

Methodological Needs in Transgender Health Research:

. Measures and data collection — identifying transgender people, standardized data collection in clinical settings (implement the
two-step method), skip patterns for trans-specific data (anatomy inventory)

. Prospective longitudinal cohort — design engine (supports nested and ancillary studies)

. Interventional studies — Sequential, Multiple Assignment, Randomized Trials (SMART) designs, cluster randomized clinical
trials, implementation science (alternative models to individual-level randomized trials)

. Treatment outcomes — gender affirmation, hormones, surgical interventions, and health

. Fit methodology to study population — acceptability and ethnics of research with transgender people (observational vs

experimental designs)
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Table 2

Routine data collection using the two-step method.

About the Two-Step Method
Standardization of data collection is critical for transgender health clinical practice and research. The two-step method is recommended,
including by the World Professional Association for Transgender Health (WPATH). The two-step method asks questions about both assigned
sex at birth and current gender identity. Cross-tabulating these questions allows for different sex and gender combinations to assess transgender
health.
Recommended Two-Step Method [50]

Question 1: How do you describe your gender identity? (check one)

O Male

O Female

O  Transmale/Trans Man/Female-to-male (FTM)

O  Transfemale/Trans Woman/Male-to-female (MTF)

O  Genderqueer/Gender Nonconforming
O  Different Identity: Please State:

Question 2: What sex were you assigned at birth, on your original birth certificate?
O Male
O Female

Cross-tabulating these questions gives a two by four (2x6) contingency table with 12ccells demonstrating different sex and gender
combinations.

Assigned Sex at Birth

Current Gender Identity Male Female
Male Cisgender Transgender ™
Female Transgender ™ Cisgender
Transmale/Trans Man/Female-to-male (FTM) - Transgender*
Transfemale/Trans Woman/Male-to-female (MTF) Transgender * -
Genderqueer/Gender Nonconforming Transgender* Transgender*
Different Identity: Please State: Transgender ™ Transgender

Cisgender = Non-Transgender.

*
Adding these cells results in overall prevalence of Transgender.
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Table 3

Anticipated sample sizes required for risk ratios (RR) of various magnitude assuming binary outcomes,
statistical power of 80% and a range of outcome occurrence estimates among the non-exposed (Pg) *

Two-sided a-error=0.05, exposed-to-unexposed ratio=1:10

Po** RR=1.5 RR=1.75 RR=2.0
0.005 7290 3688 1874
0.01 3541 1639 933
0.05 686 312 179

Two-sided a-error=0.01, exposed-to-unexposed ratio=1:10

Po** RR=1.5 RR=1.75 RR=2.0
0.005 10847 4812 2789
0.01 5268 2435 1388
0.05 1021 464 266

Two-sided a-error=0.05, exposed-to-unexposed ratio=1:1

Po** RR=1.5 RR=1.75 RR=2.0
0.005 15813 7396 4678
0.01 7686 3814 2321
0.05 1475 718 437

Two-sided a-error=0.01, exposed-to-unexposed ratio=1:1

Pg** RR=1.5 RR=1.75 RR=2.0
0.005 23528 11004 6956
0.01 11437 5674 3454
0.05 2194 1068 650

*

Each cell shows number of exposed subjects. A Pg of 0.5% corresponds to an approximate annual incidence of prostate cancer among natal males
over 50 years of age, or a 15-year risk of ovarian cancer in natal females over 40 years of age [52]. A Pq of just under 1% is an estimate of all-cause
mortality in the US [53], and a P of about 10% is prevalence of diabetes mellitus in U.S. adults [54].
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