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Comparing Electronic Health Record Domains’
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Abstract

Purpose: Earlier literature has reported on the utility of diagnostic codes and demographic information for iden-
tifying transgender patients. We aim to assess which method identifies the most transgender patients utilizing
readily available tools from within the electronic health record (EHR).

Methods: A de-identified patient database from a single EHR that allows for searching any discrete data point in
the EHR was used to query International Statistical Classification of Diseases and Related Health Problems, 10th
Revision (ICD-10) diagnostic codes and demographic data specific to transgender patients from January 2011
to April 2019.

Results: Demographic data and ICD-10 codes yielded 1494 individual EHRs with transgender-specific data do-
mains. ICD-10 diagnostic codes alone identified 942 (63.05%) unique EHRs. Demographics alone identified 218
(14.59%) unique EHRs. A total of 334 (22.36%) unique EHRs had both ICD-10 and demographic identifiers. Of
those identified by transgender-specific demographic data (552), 294 (53.26%) were trans masculine, 215
(38.95%) were trans feminine, and 43 (7.79%) were nonbinary. Of the 552 demographic-identified transgender
patients, 141 (25.86%) were identified by a two-part gender identity demographic question.

Conclusions: ICD-10 diagnostic codes, not demographic data, identified the most transgender patient records,
but neither diagnostic codes alone nor demographic data captured the full population. Only 26.36% of the charts
identified as transgender patients had both ICD-10 codes and demographic data. We recommend that when
identifying transgender populations through EHR domains, a combination of diagnostic codes and demographic
data be used. Furthermore, research is needed to optimize disclosure and collection of demographic information
for gender minority populations.
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Introduction

The collection of sexual orientation and gender identity
(SOGI) data is an ongoing effort to improve the health
of sexual and gender minorities (SGM) including les-
bian, gay, bisexual, transgender, and queer populations.
The National Academy of Medicine (formerly Institute
of Medicine), the National Healthy People 2020 initia-
tive, and the National Institutes of Health have called
for the collection of SOGI data as a means of combating
SGM health disparities.' > The capacity to collect SOGI
data has been certified as a Stage 3 requirement of Pro-

moting Interoperability (previously Meaningful Use)
by The Centers for Medicaid and Medicare Services.*
SOGI data collection allows for SGM populations to
become clinically visible for epidemiological research
and aid the implementation of best clinical care prac-
tices for SGM populations.">™

SOGI data research has demonstrated that a major-
ity of patients endorse the importance of asking SOGI
questions and believe current best practice answer op-
tions allow an accurate reflection of their identity.”
When attitudes toward SOGI data collection were
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assessed, a minority of patients (10.3%) stated they
would be offended by the routine collection of sexual
orientation (SO) data.” However, a majority of docu-
mented provider attitudes toward SOGI data collection
differ from those of patients. Eighty percent of provid-
ers in one study felt that asking SO questions would of-
fend patients and another study showed that 77.8% of
clinicians thought patients would refuse SO data collec-
tion.”'” Thus, despite established best practices and
documentation of patient willingness to answer and
question comprehension, barriers remain to compre-
hensive SOGI data collection.

One such barrier is workforce training and protocol
variations. Variation in how SOGI questions are asked
and the presence of local and institutional nondiscrim-
ination protections are also limitations. There is clear
consensus that the SOGI data collection must be cou-
pled with comprehensive staff training for safe and
effective data collection.>*>'" The importance of train-
ing has also been emphasized for transgender pa-
tients and gender identity (GI) data collection.">'>"?
However, even with training, shortcomings in transla-
tion to practice can negatively impact GI data collec-
tion."*"'® There is no consensus about when in the
workflow SO and/or GI data should be collected, and
by whom, complicating SOGI data collection.'”'®
And although one study showed that nonverbal self-
report was both patient- and provider-preferred
method for SO collection,” multiple methods of SOGI
data inclusion into electronic health records (EHRs)
have been documented alongside geographic and pro-
fessional discipline variation in prevalence and meth-
odology of collecting SOGI data.'®~*!

The need to assess the utility of collected data stems
from both the barriers to SOGI data collection de-
scribed above as well as the dynamic nature of SO
and GI data. One recommendation to validate data is
to compare data collected before a clinical encounter
to data collected during a clinical encounter,?%?*? al-
though in some clinical settings these two data collec-
tion points may overwrite one another in the EHR.
There is a need to ensure that EHRs reflect the percent-
age of SO and GI categories within the populations they
document. For instance, in a text-mining study of
home health nursing charts SOGI data, the percentage
of lesbian, gay, bisexual, and transgender patients was
0.1% as compared with an estimated U.S. population
percentage of 3.8%.>'

Using discrete data points in the EHR allows for rapid
identification of transgender patients across a large pop-
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ulation of patients.”> > Low cost and efficient means of
identifying transgender patients in a large EHR have
shown that “transgender status” can be identified
through keywords, diagnostic codes, or their combina-
tion.>> Roblin et al. note that keyword-based identifica-
tion alone would have overestimated the number of
transgender patients, and that roughly one-third of
transgender patients would not be identified with diag-
nostic codes only.”> Proctor et al. demonstrated that
90% of patients with International Statistical Classifica-
tion of Diseases and Related Health Problems (ICD)-9
codes specific to medical transitions were able to be val-
idated as transgender patients.*®

Our goal was to characterize the utility of different
EHR data types to identify transgender individuals.
The EHR data types we use are (1) transgender-specific
diagnostic codes, and (2) transgender demographic
data. Our analysis does not seek to reinforce the use
of these terms but rather to assess their efficacy in the
current EHR and clinical landscape.

Methods

Chart review

Institutional Review Board approval to access data and
abstract data without patient consent was obtained
from NYU Langone Health and maintained throughout
study period. We performed a chart review study of pa-
tients with health care encounters at an urban quater-
nary care academic hospital system that provides
gender affirming surgery, fertility services, pediatric
gender affirming care, and a child and adolescent psy-
chiatry mental health gender clinic. We used data de-
rived from the patient EHR. A database with all
discrete data points from the EHR was searched using
Boolean logic and the time parameters January 2011
to April 2019.%° The database also allows searching
for number of distinct patients within a set of search
terms, as well as demographic data including age,
race, ethnicity, and language spoken. Patient informa-
tion in the database is de-identified with a proprietary
algorithm by a third-party provider, i2b2.%° Patient in-
formation is de-identified and dates associated with pa-
tient data are randomly offset 1-90 days forward within
the database to further de-identify.

Clinical collection and training;

information technology/field options

GI demographic data is input into the EHR during or
after a clinical encounter by physicians, nurse practi-
tioners, physician assistants, nurses, and mental health



80

care providers with a doctorate. Patients who have a
clinical encounter gender-affirming surgical providers
may enter their own GI demographic data as well
through a survey in the patient portal (MyChart) at
any time once they have patient portal access. This is
applicable to patients at age 13 years and older who
did not provide patient portal proxy access to parents
or guardians. For all routes of data input, the GI demo-
graphic categories are “sex assigned at birth” (SAB) and
“current gender identity.” The most recent input over-
writes previous input and no record of changes is
retained by the system if data are overwritten.

Our institution provides a one-time online SOGI
data collection-specific module training required by
all providers with specific submodules based on clinic
role (front desk/registration, emergency department,
inpatient and procedure area, other clinical roles). Pro-
viders are not mandated to ask SOGI questions at our
institution. Our institution’s EHR is epic, and an insti-
tutionally customized SOGI data collection upgrade
was instituted in December 2017.

The SAB prompt reads “What was your sex assigned
at birth” and one of the following answer options can
be chosen: “Male,” “Female,” and “Choose not to dis-
close.” Of note, legal sex data input is a separate data
point used for billing purposes and filled based on pa-
tient legal documentation and does not populate the
SAB fields. The GI prompt reads “What is your gender
identity” and one of the following options can be cho-
sen: male, female, transgender female, transgender
male, nonbinary, other, and choose not to disclose.
These align with established best practices for asking
GI.? Selecting the response “Other” prompts a free re-
sponse. The entered text was not visible to our query
using the database searched.

All ICD-9 codes, including transgender-specific
codes, were converted to equivalent ICD-10 codes in
2015 and included in all queries. Diagnoses entered
into the EHR as ICD-9 codes are only visible as their
equivalent ICD-10 codes since this conversion. ICD-
10 diagnostic codes specific to transgender patients in-
cluded gender identity disorder (GID) in adolescence
and adulthood (F64.0), dual-role transvestism
(F64.1), GID unspecified (F64.9), GID of childhood
(F64.2), other GID (F64.8), and personal history of
sex reassignment (PHSR; Z87.890). F64.0 and F64.1
are grouped as a single output in our query because fol-
lowing ICD-10 code implementation, a provider diag-
nosis of “gender dysphoria” is mapped to either code
in our system for billing purposes. ICD-10 codes that
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were active, resolved, or deleted were queried. ICD-10
codes generated from admission diagnosis, billing, clin-
ical encounters, and clinician problem lists were all
queried. The psychiatric diagnosis of “gender dyspho-
ria” maps to F64.0. The previously utilized psychiatric
diagnosis of “gender identity disorder” was mapped to
either F64.0, F64.2, or F64.8 before the Diagnostic and
Statistical Manual of Mental Disorders, Version 5 pub-
lication and adoption.*

Data analysis

All data extraction and analyses were completed in
April 2019. The search database tallies the number of
unique patients that meet search criteria, thus the re-
sults of searches are automatically counted. The data-
base’s count results are accurate to plus or minus
three unique patients. Percentages were calculated
manually.

Results
Two-step gender identity questions:
SAB and current gender identity
Demographic data identified 552 patients as transgen-
der (Table 1). Of these 552 patients, 294 (53.26%) were
trans masculine and 215 (38.95%) were trans feminine.
Of these 552 patients, 509 (92.21%) patients were either
male or female identified and 43 (7.79%) were nonbi-
nary (Fig. 1). These do not include respondents with
“other” input (n=19 total unique patients) for current
GIL

We determined that 141 (25.86%) of these 552
demographic-identified transgender patients were

Table 1. Rates of Gender Identity Question Response
Options Based on a Two-Step Question (Sex Assigned
at Birth and Gender Identity)

% of demographic-

Patients identified patients
SAB Gl (N=552) (N=552)
Female  Male 69 12.50
Transgender male 206 37.32
Transgender female 11 1.99
Nonbinary 43 7.79
Other 19 344
Choose not to disclose 166 30.07
Male Female 72 13.04
Transgender female 132 23.91
Transgender male 19 3.44
Nonbinary 0 0
Other 0 0
Choose not to disclose 85 15.40

Gl, gender identity; SAB, sex assigned at birth.
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38.95% Binary Feminine
Il 53.26% Binary Masculine
B 7.79% Non-Binary

N =552

FIG. 1.

Breakdown of demographic-domain identified individuals by binary and nonbinary.

identified by the two-step question (male SAB and fe-
male GI, or female SAB and male GI; Fig. 2; Table 1).
This refers to patients whose GI did not explicitly
state transgender male or female (trans male or trans
female), but whose GI (either male or female) was dis-
cordant with their SAB.

When only charts with completed demographic data
(SAB and current GI) are queried (n="70,048), the per-
centage of patients identified as transgender is 0.784%
(552 of 70,048). Binary transgender patients comprised
0.723% (509 of 70,048), and nonbinary transgender pa-
tients comprised 0.061% (43 of 70,048).

ICD-10 diagnostic codes

ICD-10 diagnostic codes specific to transgender patients
identified 1346 patients. ICD-10 codes specific to mental
health diagnosis (F64.0-F64.9) identified 1276 unique
patients. The ICD-10 code PHSR (Z87.890) identified
144 unique patients.

The most common ICD-10 diagnostic code was
“GID in adolescence and adulthood” (996), followed
by “GID, unspecified” (364). “GID of Childhood” iden-
tified 104 patients. “Other GID” was the least common

ICD-10 GID code (26). (Table 2). Of the 144 individu-
als with an ICD-10 code of Z87.890, 74 also had an F64
ICD10 (i.e., a psychiatric diagnosis-generated) code
and only 70 had just Z87.980.

Comparing demographics and ICD-10

diagnostic codes

In total, 1494 individual EHRs with transgender demo-
graphics and/or ICD10 diagnostic codes were identi-
fied. ICD-10 diagnostic codes alone identified 942
(63.05%) unique EHRs. Demographics alone identified
218 (14.59%) unique EHRs. A total of 334 (22.36%)
unique EHRs had both ICD-10 and demographic
identifiers.

Discussion

The analysis seeks to characterize the utility of different
domains within an EHR to identify medical records of
patients with transgender identity or experience (hence-
forth transgender patients). The routine clinical collec-
tion of GI data in a two-step question format has been
established as best practice,2 but to our knowledge no
prior research has sought to describe collected data’s

r

~N

Il 12.50% AFAB Male Gl

[ 37.32% AFAB Trans Male GI
B 13.04% AMAB Female GI

[ 23.91% AMAB Trans Female Gl
B 7.79% AFAB Non-Binary Gl

B 1.99% AFAB Trans Female Gl
[ 3.44% AMAB Trans Male Gl

N =552

FIG. 2. Breakdown of demographic-domain identified individuals by SAB and current Gl. AMAB and AFAB
designate SAB. AFAB, assigned female at birth; AMAB, assigned male at birth; SAB, sex assigned at birth.
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Table 2. Breakdown of Subcategories within
Transgender-Specific International Statistical
Classification of Diseases and Related Health Problems,
10th Revision, Psychiatric Codes

Prevalence (%)

within ICD10
N=1276 psychiatric
ICD-10 psychiatric diagnosis codes total codes (N=1276)
GID in adolescence and adulthood (F64.0) 996 78.06%
or dual role transvestism (F64.1)*
GID of childhood (F64.2) 104 8.15%
GID unspecified (F64.9) 364 28.53%
Other GID (F64.8) 26 2.04%

*F64.0 and F64.1 are grouped because a provider diagnosis of “gender
dysphoria” maps to either code in our system for billing purposes.

GID, gender identity disorder; ICD-10, International Statistical Classifi-
cation of Diseases and Related Health Problems, 10th Revision.

utility and reliability in identifying transgender patients.
This novel step in data analysis is critical to implement-
ing these data as a tool for epidemiological study and
improvement of clinical practice.”>*°

ICD-10 diagnostic codes and demographic data were
identified as EHR domains that had input specific
to transgender patients in our system. ICD-10 diagnos-
tic codes were the most reliable EHR domain, with
63.05% of transgender charts identified by ICD10
codes alone and another 22.36% identified by a combi-
nation of ICD-10 codes and demographics (Fig. 3).
Demographic data alone identified 14.59% of all trans-
gender patient charts. Overall, the total percentage of
the transgender population estimated by demographic
questions alone within our EHR (0.784%) is higher
than recent national population estimates (0.58%) of
the transgender population, and it is consistent with
population percentage for younger age demographics
(0.7% 13-17 years old, 0.7% 18-24 years old).”**

The ICD-10 diagnostic codes used here have been
shown to have a high rate of specificity to transgender
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tains medical care generates a transgender-specific di-
agnostic code. Thus, in theory, there should be more
individuals identified by demographic data than diag-
nostic codes. Of note, only 22.36% of patients were
identified as transgender by both ICD-10 codes and de-
mographic data. And more than half (63.05%) of the
cohort identified here was missing demographic data
that identified them as a gender minority. This demon-
strates that, in our EHR system and workflow input,
demographic data are not routinely or accurately en-
tered for all transgender patients. Even in a large aca-
demic health care setting with GI best practices and a
staff training online module, demographic data have
not yet reached its potential to be the most sensitive
EHR domain to identify transgender patients.

To our knowledge we are the first to quantify the util-
ity of the two-step question for GI by estimating the
number of patients that would not be legible as having
transgender experience without having two demo-
graphic questions (SAB, GI) by which to more accu-
rately derive transgender experience. We determined
that 25.86% of demographic-identified transgender pa-
tients were identified by the two-step question (assigned
male at birth, female GI; assigned female at birth, male
GI). Thus, we believe in the absence of a two-step ques-
tion for GI data, roughly a quarter of transgender
patients would not be clinically visible. This demon-
strates the critical importance of implementing best
practices for GI data collection to provide clinical stan-
dards of care to all patients and address the stark health
disparities facing transgender patients, which are in part
fostered by EHR systems.'

The two-step GI question also allowed us to charac-
terize the number of nonbinary transgender versus
binary transgender patients (92.21% vs. 7.79%). Nonbi-
nary patients have been shown to have worse clinical

patients.>> > Not every transgender person who ob- outcomes,”® and we demonstrate the utility of the
-
Il 63.05% ICD10 Codes
[ 14.59% Demographic Two-Step Question
[ 22.36% Both
FIG. 3. EHR domain category and combination breakdown used to identify transgender charts. EHR,

electronic health record.
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two-step question in disaggregating this population for
the purpose of addressing its unique health disparities.
It is likely our nonbinary population is underestimated
given that GI responses of “other” were considered sep-
arately from nonbinary. The free text responses of pa-
tient and provider who input “other” as a response
were not available in this query. It is possible terms en-
tered could be considered under the nonbinary um-
brella; however, this is speculative without free text
analysis. To our knowledge, there are no data specifi-
cally studying GI question response attitudes of nonbi-
nary populations, but we presume this population may
select binary options to simplify insurance billing.

Our analysis also reveals the limitations of the cur-
rent best practice two-step question for GI. The SAB
demographic domain is designed to capture patient’s
anatomical baseline and serve as a basis for exploring
an organ inventory, as described in best practices.'
About 1.99% of demographically identified transgender
patients had female SAB and transgender female GI,
and 3.44% had male SAB and transgender male GI
(Table 1). In our analysis, these patients were included
as binary (rather than nonbinary), given that nonbi-
nary was another explicit option. A few reasons for
these data may exist, including data entry errors either
owing to workflow interface or lack of staft under-
standing of question response options. We believe
that for the patients whose data accurately reflects
their identities, they are most likely rejecting the notion
of biologically determined sex. This prompts the need
to continually examine best practice response options
to maximize data accuracy and patient comfort.

Changes in policy and insurance landscapes can im-
pact the utility of ICD codes in identifying clinical pop-
ulations. This underscores the need for increasing
future demographic data collection and understanding
the potential utility of demographic data as compared
with other EHR categories that can potentially identify
transgender patients.

Limitations
Our analysis conflates medical diagnoses and/or
conditions with a dynamic identity category based on
gender. Of note, the diagnostic categories are not syn-
onymous with the social identity categories captured
by the demographic questions, and thus scope of our
analysis’ utility is limited to optimizing clinical care
for patients of transgender experience.

The number of transgender patients estimated here
is likely an underestimate. Because not every trans-
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gender patient has an ICD-10 diagnostic code and de-
mographic data as a category was less sensitive then
ICD-10 codes in identifying transgender patients, we
believe there are transgender patients without ICD-
10 codes who lack demographic data that identifies
them as transgender. Thus, our analysis of transgen-
der data percentage and demographics may be miss-
ing a significant portion of patients, emphasizing the
need for increased GI data collection implementation.
An analysis of this type is also limited by the discor-
dance between ICD-10 codes and most recent Diag-
nostic and Statistical Manual language,”” a gap that
continues to widen with pending ICD-11 code revi-
sions that will move transgender-related codes out
of conditions of mental health and into those of sexual
health.*

In addition, our conclusions are limited in scope to
large academic health centers that provide gender-
affirming surgery, pediatric gender-affirming care,
and a child and adolescent psychiatry mental health
gender clinic. It is likely that the utility of diagnostic
codes at health care institutions that do not offer
these clinical services may vary, thus limiting the appli-
cability of our findings. The reality of variation in clin-
ical services available to transgender patients and
possible variation in ICD-10 diagnostic code usage
based on insurance and billing practices further under-
scores the need to improve the reliability and accuracy
of demographic data as the standard for identifying
transgender patients in EHRs.

Conclusions

Although demographic data are the ideal way to
identify transgender patients, we demonstrate the util-
ity of multiple data points—demographic data and
diagnostic codes—to identify a transgender popula-
tion. We demonstrate the utility of a two-step question
in identifying transgender patients whose GI is discor-
dant from SAB, regardless of GI label including “trans-
gender.”
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