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ABSTRACT

Objectives Innovative methods are needed for identification
of transgender people in administrative records for health
research purposes. This study investigated the feasibility of
using transgender-specific healthcare utilisation in a Canadian
population-based health records database to develop a
computable phenotype (CP) and identify the proportion of
transgender people within the HIV-positive population as a
public health priority.

Design The Comparative Outcomes and Service
Utilization Trends (COAST) Study cohort comprises a data
linkage between two provincial data sources: The British
Columbia (BC) Centre for Excellence in HIV/AIDS Drug
Treatment Program, which coordinates HIV treatment
dispensation across BC and Population Data BC, a
provincial data repository holding individual, longitudinal
data for all BC residents (1996-2013).

Setting British Columbia, Canada.

Participants COAST participants include 13 907 BC
residents living with HIV (>19 years of age) and a 10%
random sample comparison group of the HIV-negative
general population (514 952 individuals).

Primary and secondary outcome measures Healthcare
records were used to identify transgender people via

a CP algorithm (diagnosis codes+androgen blocker/
hormone prescriptions), to examine related diagnoses and
prescription concordance and to validate the CP using

an independent provider-reported transgender status
measure. Demographics and chronic illness burden were
also characterised for the transgender sample.

Results The best-performing CP identified 137 HIV-negative
and 51 HIV-positive transgender people (total 188). In validity
analyses, the best-performing CP had low sensitivity (27.5%,
95%Cl: 17.8% to 39.8%), high specificity (99.8%, 95% Cl:
99.6% t0 99.8%), low agreement using Kappa statistics
(0.3,95%Cl: 0.2 to 0.5) and moderate positive predictive
value (43.2%, 95% Cl: 28.7% to 58.9%). There was high
concordance between exogenous sex hormone use and
transgender-specific diagnoses.

Conclusions The development of a validated CP opens
up new opportunities for identifying transgender people
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Strengths and limitations of this study

» This study demonstrates the feasibility of devel-
oping and validating a computable phenotype (CP)
for identification of a transgender sample, using a
population-based representative source population
and healthcare records.

» A major contribution of this study is the ascer-
tainment of the population of transgender people
living with HIV in the Canadian province of British
Columbia (BC), in a universal healthcare setting, us-
ing a CP and capacity to estimate the prevalence of
transgender status among the population living with
HIV in the province.

» Development of a validated CP algorithm using diag-
nosis and prescription data to identify transgender
samples in administrative data without other gender
identity ascertainment measures lays the foundation
for future investigation of transgender-specific re-
search questions related to general and HIV-specific
healthcare use and health outcomes for this key
population.

» While administrative data is an invaluable resource
for answering important health and healthcare util-
isation research questions, this study is limited to
those transgender people accessing medical transi-
tion care in BC and may not represent the transgen-
der population as a whole.

for inclusion in population-based health research using
administrative health data, and offers the potential for
much-needed and heretofore unavailable evidence on
health status, including HIV status, and the healthcare use
and needs of transgender people.

INTRODUCTION

Limited data on transgender people
Transgender people are often overlooked
within  epidemiological  research  and
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population health surveillance due to small sample size,
limited research designs and other institutional and meth-
odological erasures.'™ A 2017 review of Medline-indexed
literature from 1950 to 2016 found 2405 published articles
including transgender people, with almost half published
in the last decade.* A 2008 US-based meta-analysis of HIV
prevalence among transgender populations found 24
studies of transgender women, and 5 additional studies
of transgender men,” though an updated review found 43
primary studies on transgender women and 15 on trans-
gender men published between 2006 and 2017.° Despite
this recent increase in transgender health research in
general and for HIV specifically, much of the literature
has focused on transgender-specific care, mental health
and HIV/sexual health,”® leaving the population under-
studied, in particular in the broader areas of physical
health and healthcare utilisation.

The erasures or exclusions of transgender persons in
health studies may be explained, in part, by method-
ological challenges. Specific to electronic health record
(EHR) data, a 2017 report identified only one trans-
gender person among 38 5820 cancer cases in a Minne-
sota cancer registry,’ clearly an undercount given that
0.4% of the US general population and 0.6% (95% cred-
ibility intervals: 0.5%-0.7%) of the Minnesota popula-
tion is estimated to be transgender.'” ' This highlights
the need for improved gender ascertainment and trans-
gender inclusion in research relying on patient records
and administrative data. The establishment of best prac-
tices for measuring transgender status in research survey,
such as the two-step method (measuring sex assigned
at birth and current gender identity), points to a way
forward for transgender-inclusive population health
research.'? 13 However, innovative research methods are
needed to identify transgender people in studies that
rely on existing data sources (in particular EHR) and
that optimise the use of transgender respondents’ data in
non-transgender-specific research.

Computable phenotypes (CPs) for transgender health research
Previous research in transgender health largely comprises
cross-sectional studies, case reports and qualitative or
observational research.” Much consists of clinic-based or
venue-based convenience samples or lack comparison
groups.7 ® The literature is further characterised by incon-
sistent transgender status measurement,'* small sample sizes
and focus on the USA.® In response, researchers have called
for advancing transgender health research methods—
namely ascertainment of high-quality samples via systematic
approaches—including for general population-based and
health systems-based studies.'” One opportunity for the
advancement of transgender health research methods is the
emerging use of CPs'® or case ascertainment algorithms, to
identify transgender samples in healthcare utilisation data.
A CP is an algorithm for identifying a clinical feature, condi-
tion or set of characteristics that can be determined directly
from EHR and other ancillary healthcare data systems (eg,
disease registries, insurance claims data) data."” CPs are

developed using a combination of data elements (eg, socio-
demographic variables, clinical diagnoses) and value sets
(ie, the selection of a set of relevant values for each data
element). Development of CPs using standardised methods
and definitions enables identification and inclusion of trans-
gender persons in research, as well as replication of anal-
yses across data sources, healthcare organisations/sites and
studies. CPs have application in clinical care, surveillance
and health research.

Recently, CP and other EHR-based algorithm methods
have been applied in a number of settings primarily
in the USA to identify transgender samples for health
research.'* Specifically, the Study of Transition, Outcomes
& Gender (STRONG) study identified a transgender
cohort (n=6456) using EHR data from Kaiser Perma-
nente health plan members in California and Georgia,
for investigation of general and transgender-specific
health outcomes.'® Blosnich et al'” identified 3177 people
with a ‘gender identity disorder’ diagnosis among mili-
tary veterans accessing care through the US Veterans
Health Administration healthcare system, for examina-
tion of mental health and other outcomes. Researchers
with the US Centers for Medicare & Medicaid Services
identified 4098 transgender beneficiaries using national
Medicare claims data,20 and researchers at Vanderbilt
University identified 234 transgender patients in their
university clinic EHR data.'® While these cohorts repre-
sent important opportunities for advancement of trans-
gender health research, these methods have yet to be
applied widely outside the US context. This is particularly
important as different jurisdictions may vary in medical
billing and coding practices, healthcare system patient
populations and representativeness of the general popu-
lation. Specifically, in Canada, healthcare is delivered
through a provincially administered universal healthcare
system. As such, research using EHR provides an oppor-
tunity to develop methods for population-based, repre-
sentative estimates of transgender populations within
the Canadian context. Coupled with the current absence
of gender ascertainment measures in population-based
routinely collected data (eg, census, national government
health surveys) in Canada and many other jurisdictions,
this remains an evidence need.

Summary of study rationale

This study investigated the application of emerging trans-
gender health research methods, specifically CPs, in a
Canadian context for the first time, testing the feasibility of
identification of a transgender sample using EHR data from
a provincial healthcare administrative data-linked cohort.

METHODS

Data sources and participants

The Comparative Outcomes and Service Utilization Trends (COAST)
Study

COAST is a population-based cohort study focused on
health services utilisation research questions among all
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people known to be living with HIV (PLWH) in the prov-
ince of British Columbia (BC) and a 10% random sample
comparison group of the HIV-negative general popu-
lation.”’ The COAST cohort comprises individual-level
longitudinal data from PLWH who have ever accessed
HIV treatment in BC between 1996 and 2013, provided
by Population Data BC (PopDataBC)*' via data linkage
between two provincial data sources, by personal health
number: the Drug Treatment Program (DTP)* and the
Ministry of Health. PopDataBC provides infrastructure for
access to, and linkage of, longitudinal and individual-level
administrative health data for all BC residents.*” The HIV-
negative general population cohort was drawn randomly
from the Ministry of Health registry data by PopDataBC.
The COAST study has received approval from the Univer-
sity of British Columbia/Providence Health Care Research
Ethics Board (#H09-02905) and Simon Fraser Univer-
sity Office of Research Ethics (#2013 s0566). The study
complies with the BC Freedom of Information and Protec-
tion of Privacy Act and did not require informed consent
as it is conducted using retrospective administrative and
anonymised data for research and statistical purposes
only. No patients or public were involved in this study.

Drug Treatment Program

In BC, antiretroviral therapy (ART) is provided to PLWH
at no cost to the patient, and distributed through the
DTP.** The DTP contributed a provider-reported measure
of transgender status for COAST.

Ministry of Health

Ministry of Health data available via COAST included
insured medical service billing records for outpatient
visits,* > hospital (in-patient) visits,”® prescription medi-
cations®” *® and vital statistics.

Measures and analyses

Transgender CPs

Identification of transgender cases was tested in COAST
using International Classification of Disease (ICD) codes
(9th and 10th editions) and exogenous sex hormone
prescription use. Transgender-specific diagnoses in
medical and hospital billing records included the ICD-9
codes 302.5 Trans-sexualism with unspecified history,
302.51 Trans-sexualism with asexual history, 302.52
Trans-sexualism with homosexual history, 302.53 Trans-
sexualism with heterosexual history, 302.6 Gender Iden-
tity Disorder in children, 302.85 Gender Identity Disorder
in adolescents or adults; and ICD-10 codes F64.0 Gender
Identity Disorder of childhood, F64.2 Gender Identity
Disorder of childhood, F64.8 Other Gender Identity
Disorder and F64.9 Gender Identity Disorder unspeci-
fied. The full list of androgen blockers and exogenous sex
hormone prescriptions included in analyses is available in
the online supplemental material.

Concordance
To assess face validity and utility of diagnosis and prescrip-
tion data over time in CP development (ie, whether the

identified transgender sample had exogenous sex hormone
prescription use and other diagnoses patterns consistent
with that of transgender populations in other studies),
concordance analyses evaluated the presence of at least one
included diagnosis and prescription during the COAST study
follow-up period with the presence of at least one included
diagnosis and prescription in the last study year. Concor-
dance was assessed between transgender-specific diagnoses,
exogenous sex hormone and androgen blocker prescrip-
tions and non-transgender specific diagnoses (ICD-9 259.9
Unspecified Endocrine Disorder and ICD-10 E34.9 Endo-
crine Disorder, Unspecified (see online supplemental mate-
rial)). Endocrine disorder diagnosis codes are sometimes
preferred by medical providers treating transgender people
in response to historic exclusions of transgender-specific
care from insurance coverage and to combat the stigma of
transgenderspecific diagnosis codes that have historically
been classified as psychiatric disorders in the Diagnostic
and Statistical Manual of Mental Disorders.” Exogenous
sex hormone use, while common in transgender popula-
tions,” > is not transgender-specific. Cisgender populations
also use androgen blocker and sex hormone prescriptions
(eg, oestrogen to treat menopausal symptoms in cisgender
women, spironolactone is used for hypertension), thus
exogenous sex hormone and androgen blocker prescrip-
tion use cannot independently identify transgender people.
At the same time, not all transgender people use hormones
and some access via non-medical sources.”*

Validation

In BC, transgender status is collected in the DTP via a
providerreported sex variable (‘Male’, ‘Male to Female’,
‘Female to Male’ or ‘Female’). Patients reported as either
‘Male to Female’ or ‘Female to Male’ were classified as trans-
gender. The providerreported transgender measure, avail-
able for the HIV-positive cohort only, was used as a ‘gold
standard’ for CP validation. Sensitivity, specificity, positive
predictive value and kappa statistics with corresponding
95% ClIs were calculated for identifying transgender people
via the CPs, in the HIV-positive cohort only. Follow-up time
(mean and range) for each CP group was also produced.

Demographics and chronic conditions

To further assess face validity of the transgender CP for
future health research, descriptive statistics were calcu-
lated for the transgender sample produced via application
of the best-performing CP from the validation analysis to
both the COAST HIV-positive and HIV-negative cohorts.
Descriptive statistics included COAST study key sociode-
mographic and health variables, specifically laboratory
confirmed HIV serostatus (HIV-positive/HIV-negative),
baseline age, patient’s Health Authority (five provincial
regions for the administration of health services that
include large urban centres, suburban regions and rural/
remote areas), and chronic illness burden based on stan-
dardised case definitions from the BC Ministry of Health™
and the BC Cancer Agency.”
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Total COAST sample
n=528859

COAST HIV- cohort COAST HIV+ cohort

n=514952 n=13907
CP HIV- trans CP HIV+ trans
n=137 n=51

Total trans sample

n=188

Figure 1 Total transgender sample identified using a
computable phenotype with electronic health records.
COAST, Comparative Outcomes and Service Utilization
Trends; CP, computable phenotype.

RESULTS

The total COAST cohort included 528 859 people, of
which 514 952 were HIV-negative (10% general popula-
tion random sample) and 13 907 were PLWH (figure 1).

Concordance

Of the 237 people who had ever had a transgender-
specific diagnosis during the study period, 19.4% also
had a recent diagnosis in the last follow-up year (table 1).
None had an unspecified endocrine disorder diagnosis at
any time; thus, this diagnosis was excluded from all CPs.
Of the 237, 79.3% had an exogenous sex hormone or
androgen blocker prescription at least once during the
study period and 46.4% had one in the last year.

Validation

While no one performed CP consistently well across all
validation metrics, the CP with the best overall perfor-
mance across test statistics was based on having received
at least one transgender-specific diagnosis and at least
one androgen blocker/exogenous sex hormone prescrip-
tion over the study follow-up period (table 2). This CP
had high specificity (99.8%, 95% CI: 99.6% to 99.8%),
low sensitivity (27.5%, 95% CI: 17.8% to 39.8%), low to

Table 1 Concordance analyses for diagnoses and hormone
measures

N %
>Transgender ICD (ever) 237 100
>Transgender ICD (recent) 46 19.4
Unspecified endocrine disorder use (ever) 0 0.0
Unspecified endocrine disorder use (recent) 0 0.0
>Hormone/blocker use (ever) 188 79.3
>Hormone/blocker use (recent) 110 46.4

ICD, International Classification of Disease.

moderate Kappa coefficients (0.3, 95% CI: 0.2 to 0.5)
and moderate positive predictive values (43.2%, 95% CI:
28.7% to 58.9%). This CP also had the second longest
mean follow-up time (mean: 136.3, range: 21.0-203.0),
overall similar to the other CP groups (mean: 136.5,
range: 21.0-203.0; mean: 117.1, range: 24.0-198.0; mean:
130.4, range: 69.0-198.0; respectively).

Transgender phenotype

Applying the best-performing CP, 137 HIV-negative
people and 51 HIV-positive people (188 total) were iden-
tified as transgender in the respective COAST cohorts

(figure 1).

Demographics and chronic conditions

Demographic characteristics and chronic conditions
for the 188 transgender people identified via the best-
performing CP are presented in figures 2—4. Transgender
people were geographically located throughout BC
health regions. The Vancouver Coastal Health Authority
region, which includes the largest municipal area in BC,
had the highest concentration of transgender people
(44.2%) while the Northern Health Authority region—a
predominantly rural and remote area of the province—
had the lowest (1.6%).* The HIV-positive group had a
higher median age than the HIV-negative group (35 (Ql,
Q3: 30, 42) and 30 (Q1, Q3: 19, 42), respectively). For
the HIV-negative sample, the largest proportion of trans-
gender people were aged 19-29 years (44.5%) and the
smallest proportion aged 55 years and older (<3%). For
the HIV-positive sample, the largest proportion were aged
30-34 years (25.5%) and the smallest proportion aged 55
years and older (<2%).

Overall, HIV-positive transgender people had a higher
prevalence of at least one chronic condition (other
than HIV) compared with HIV-negative transgender
people (88.2% vs 85.4%, respectively) and of two or
more chronic conditions (76.5% vs 52.6%, respectively).
Specific chronic disease differences between trans-
gender people living with and without HIV were most
notable for a higher prevalence among the HIV-positive
cohort of cardiovascular disease, chronic kidney disease,
osteoarthritis, schizophrenia and personality disorders
and chronic liver disease, but a lower prevalence for
hypertension.

DISCUSSION

This study demonstrates the feasibility of identification
of a sample of transgender people in a large linked
provincial healthcare administrative database, using a CP
based on prescriptions and diagnoses. Among a growing
number of studies using EHR and CP methods to identify
transgender samples for health research purposes, this
is the first to do so in Canada to independently validate
the CP using a ‘gold standard’ of provider-reported trans-
gender status and the only to use population-based data.
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Table 2 Validation measures of transgender computable phenotype (CP) with provider-reported transgender status measures,

in COAST HIV-positive cohort

CP Sensitivity (95% Cl) Specificity (95% CI) PPV (95% CI) Kappa (95% Cl)
>1 transgender ICD (ever) 27.5 (17.8 to0 39.8) 99.7 (99.6 to 99.8) 40.4 (26.7 to 55.7) 0.3 (0.2to 0.4)
>1 transgender ICD (recent) 8.7 (3.6 t0 18.6) 100.0 (99.9 to 100.0) 85.7 (42.0 t0 99.4) 0.2 (0.1t00.3)
>1 transgender ICD and >1 hormone/ 27.5 (17.8 to 39.8) 99.8 (99.6 t0 99.8) 43.2 (28.7 t0 58.9) 0.3 (0.2 t0 0.5)

blocker use (ever)

>1 transgender ICD and >1 hormone/
blocker use (recent)

7.3(2.7t0 16.8)

100.0 (99.9 to 100.0)

83.3(36.5t099.1) 0.1 (0.0t00.2)

COAST, Comparative Outcomes and Service Utilization Trends; ICD, International Classification of Disease; PPV, Positive Predictive Value.

Concordance

There was high concordance between transgender-
specific diagnoses and exogenous sex hormone or
androgen blocker prescription use in this study. That
nearly half of those with at least one transgender-specific
diagnosis had been dispensed hormones or blockers in
the past year is consistent with findings from the USA and
Canadian studies (48.9% and 43.0%, respectively) 208235__
suggesting face validity for the current CP.

CP development and validation

The best-performing CP overall successfully identified
cisgender people who were truly cisgender (specificity)
and correctly identified transgender people who were
truly transgender (0.2% false-positive rate, results not
shown). However, the selected CP had relatively low
sensitivity, missing approximately 72.5% of ‘true’ trans-
gender people in COAST, as identified by the gold
standard provider-based measure. Though a relatively
small proportion of the ‘true’ transgender sample
was identified in this study, the impact on future anal-
yses comparing health outcomes for transgender and
cisgender groups is likely negligible, as even the large
proportion of ‘true’ transgender people misclassified

<5%
5-10%
11-20%
21-30%

31-40%
41-50%
514%

Northern Health

Interior Health

Vancouver Coastal Health

Fraser Health

Figure 2 Geographic distribution of transgender people
across province, by health authority. % of transgender
individuals, among those with known health authority
(n=182).

as cisgender (approximate n=496) is a very small
proportion of the total COAST sample. At worst, this
misclassification would bias results related to dispari-
ties between transgender and cisgender health toward
the null, producing a conservative attenuated effect in
COAST and other such administrative datasets. Further,
as discussed below, gender identity classification will
likely greatly improve as transgender care shifts further
into the fee-for-service system in BC. As in other Cana-
dian administrative data studies, low sensitivity may be
explained in part by provider and system billing pref-
erences using three-digit ICD diagnosis coding instead
of the more specific four-digit coding and inconsisten-
cies in the BC billing management system.” Despite
the low sensitivity, CP development in this study with
high specificity offers an advancement for transgender
health research. A measure that correctly identifies
cases for transgender samples in research with good
success translates to better opportunities to include
transgender people in health studies and to investi-
gate their health relative to other groups. While future
research may lead to improvements in CP develop-
ment, the CP identified in the current study with good
specificity, although relatively poor sensitivity, has
important utility in advancing opportunities in trans-
gender health research. Additionally, while differential
follow-up time can affect algorithm performance, the
similar mean and range follow-up time for all CPs in
this study suggests that differential follow-up time was
not an important source of bias in this study.

The limited agreement between the CP and provider-
reported transgender status may be due to the widely

HiV-positive (n=51)

>=70 B HiV-negative (1=137)

65-69
60-64
55-59
50-54

4549

Age (years)

40-44

35-39

30-34

25-29

19-24

(40%) (27%) (13%) 0% 13% 27% 40%
Population (%)

Figure 3 Age distribution of transgender sample by HIV
serostatus.
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HIV-positive (n=51)
M HiV-negative (n=137)

Cardiovascular disease

=
Chronic kidney disease |y
Chronic liver disease |y

W

Chronic Obstructive Pulmonary Disease
Diabetes

Hypertension
Mood and anxiety disorders

Non-AIDS defining cancer  fusss
Organic mental disorders  fus
Osteoarthritis  jum—
Personality disorder  |umm—
Schizophrenia related disorders s

=1 chronic condition (other than HIV)

2 2 chronic conditions (other than HIV)

Figure 4 Comorbidities among transgender sample by HIV
serostatus.

varying transgender status prevalence depending on
study design and ascertainment measures used.'* In the
BC context, the CP and the DTP measures are assessing
transgender status in different ways and for different
purposes. In the DTP, transgender status is ascertained
in the context of HIV diagnosis and ART prescribing,
during which demographics and HIV transmission risk
factors are recorded. This differs from recording diag-
noses in EHR for those accessing transgender-specific
care as used in the CP. This may explain the lower Posi-
tive Predictive Value (PPV) for the best-performing CP
compared with the CP based on recent transgender diag-
noses, suggesting the DTP provider-reported transgender
status measure has better coverage for recent cases and
the potential for use of recent diagnosis over ever to be
beneficial in future CP development. Ultimately, a single
CP may not be sufficient for all intended purposes and
the best applicable CP (using different types of diagnoses,
prescriptions or procedures) may differ depending on
the intended healthcare, health research or health policy
application.17

There is limited literature on EHR-based studies with
the ability to validate an administrative transgender
measure using a ‘gold standard’ comparison measure.'®
The two previous studies that have developed and
validated algorithms to identify transgender individ-
uals have both been conducted in non-representative
samples in the USA, one using Medicare data®™ and one
in a university medical centre.'® Similar to the current
study, the Medicare study found high specificity when
comparing an EHR-based and a two-step survey-based
transgender measure. However, the Medicare study
found that the EHR measure performed consistently
well with high sensitivity and a high Kappa statistic,
unlike in the current study. Using chart review as the
‘gold standard’ for comparison of transgender status,
Ehrenfeld et al found a low false-positive rate for their
best-performing algorithm (3%), though not as low as
the false-positive rate in the current study. The overall
high levels of agreement for transgender measures in
the two previous studies is likely a function of the lack
of independence between the ‘gold standard’ and the
CP or algorithm measures. Specifically, only those clas-
sified as transgender in the Medicare EHR data were
offered survey participation to complete the two-step
‘gold standard’ survey measure, and only those cases
identified as transgender in the university clinic EHR

were included in chart review. Thus, previous studies
could assess agreement between the two measures,
but not robustly validate either. In the current study,
the DTP provider-based transgender status measure
is independent and thus could be used for robust CP
validation.

While not possible to incorporate free-text records in
case-finding algorithms in the current study as only struc-
tured EHR data is linked through COAST, it is worth
noting the opportunities potentiated by use of Natural
Language Processing (NLP) and machine-learning
approaches as methods for identifying transgender
samples in EHR data as this research area continues to
grow. Outside of transgender health, the use of NLP and
machine learning to mine unstructured free-text EHR
data has demonstrated efficiency in improving case ascer-
tainment algorithm accuracy .* As ‘gold standard’ two-
step sex assigned at birth and current gender identity
measures of transgender status'> are slowly being imple-
mented in routinely collected healthcare data sources,
in the meantime NLPs to extract free-text data can be
used to produce better gold standards against which to
measure algorithm performance, as demonstrated by the
Medicare study.™

Transgender status prevalence and ascertainment

Based on a recent meta-analysis of transgender status
prevalence in population-based probability samples,'’ it
was expected that an effective CP would identify 0.4% of
the general population as transgender, or approximately
54 of the HIV-positive COAST cohort (n=13 907) and
3098 of the HIV-negative cohort (n=516340). Consistent
with expectations, the best-performing CP identified 51
PLWH as transgender, equivalent to a transgender status
prevalence of 0.4% among PLWH. Contrary to expec-
tations, the best-performing CP identified less than 5%
of the number of transgender persons expected in the
HIV-negative cohort. This is likely a result of a number
of factors including the limitation of CPs to the subset of
a population accessing care as noted, and the result of
most transgender people in BC receiving care currently
outside the main fee-forservice healthcare delivery
system. However, it is also consistent with the undercount
of transgender populations using diagnostic criteria
compared with other methods of ascertainment demon-
strated in other studies."*

Using the broadest CP algorithm (any transgender-
specific diagnosis ever, n=56) and those identified by
provider-reported together (total n=106), the total trans-
gender PLWH sample would represent as high as 0.88%
(range: 0.73%-1.1%) of the prevalent HIV infections in
BC in 2014." This overrepresentation of transgender
people among PLWH is consistent with evidence of a
disproportionate HIV burden for transgender popula-
tions globally,” *' ** as well as in line with the only other
available data on the proportion of PLWH who are trans-
gender, from US national surveillance data (2012 data:
1.1%, 95% CI: 0.8% to 1.4%).*
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Demographics and chronic conditions

Despite moderate to low performance by some valida-
tion metrics, particularly low sensitivity, the CP was able
to detect meaningful results in the characterisation of
demographics and chronic condition burden for the
transgender sample—supporting CP face validity. The
population density and age distribution by HIV-status of
transgender people in this study is largely consistent with
general population patterns, as well as the larger COAST
cohort.”' * The overall higher burden of chronic illness
for transgender people living with HIV versus without
HIV in this study is consistent with elevated chronic illness
risk and morbidity among non-transgender PLWH.** This
higher chronic disease burden is linked to HIV disease
processes and related inflammatory immune response.*’
While a small but growing number of studies have begun
to investigate the chronic illness burden for transgender
populations in other industrialised settings,'® '
including using EHR data, findings vary widely due
to differences in sampling, study design, setting and
measurement.

Limitations

Findings from this study should be interpreted in the
context of a few key limitations. CPs are by design only
applicable to people accessing healthcare services, often
motivated by illness and aided by the ability to access
care. As such, this study is limited to those transgender
people accessing medical transition care in BC and may
only represent 24%-47% of the total transgender popu-
lation.™ This study was also limited by the inability to vali-
date the transgender CP among the HIV-negative COAST
cohort, as a ‘gold standard’ provider-based transgender
measure was only available for the HIV-positive cohort.
It is possible that the transgender CPs would perform
differently in populations living without HIV, particularly
as healthcare contact is higher among populations living
with HIV. Additionally, this study should be considered
in light of the context in which it was conducted, an envi-
ronment in which transgender healthcare delivery in
BC is currently shifting from specialised care settings to
the main primary care fee-for-service settings. Given that
COAST only includes fee-for-service data, this study was
limited by the inability to capture transgender people
who access transgender care outside the fee-forservice
system. However, fortunately, as the shift to the fee-for-
service system occurs, transgender ascertainment via CPs
in BC will likely improve. The administrative data used in
this study may also be susceptible to coding error (and
coding biases,/practices) across conditions and settings, "’
potentially introducing misclassification bias in terms of
transgender ascertainment. Finally, chronic condition
prevalence data reported in this study should be inter-
preted with caution, given potential selection bias by
serostatus in the COAST cohort; though any such bias
likely resulted in conservative estimates of difference by
serostatus in this analysis.

CONCLUSION

This study makes a number of important contributions
to the literature on innovative methods in transgender
health. Major contributions include development and
validation of a transgender CP, using a population-
based representative source population, in the Canadian
context. Another strength is the approximately complete
ascertainment of the population of transgender PLWH
in BC, and capacity to estimate transgender status prev-
alence among PLWH. In a current funding environment
of limited support for longitudinal transgender health
studies in the USA and none to date in Canada, this study
and the methods employed offer an efficient, replicable
and cost-effective way forward in creating electronic
cohorts for advancing transgender health research.'”
Moreover, the recent rollback of sexual orientation and
gender identity data collection and legal changes in
insurance coverage of transgender healthcare in the US
potentiate decline in accurate claims coding for gender-
affirming care.” This highlights the utility of work in
this area from other jurisdictions, particularly those with
transgender-inclusive universal healthcare systems such
as Canada.

Future research should build on the methods devel-
oped in this study and explore complimentary approaches
for gender identity ascertainment in administrative and
EHR data, such as machine-learning approaches, as have
been used to develop algorithms based on healthcare util-
isation data in other research areas. Finally, the current
study lays the foundation for future work with the ability
to study transgender health and healthcare use patterns
over time, with linkage to laboratory data, as well as inclu-
sion of appropriate comparison groups.'”*’
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