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ABSTRACT
Objective: Electronic health records (EHRs) within the United States increasingly include sexual orientation and gender identity (SOGI) fields.
We assess how well SOGI fields, along with International Statistical Classification of Diseases and Related Health Problems, 10th Revision (ICD-
10) codes and medication records, identify gender-expansive patients.

Materials and Methods: The study used a data set of all patients that had in-person inpatient or outpatient encounters at an academic medical
center in a rural state between December 1, 2018 and February 17, 2022. Chart review was performed for all patients meeting at least one of
the following criteria: differences between legal sex, sex assigned at birth, and gender identity (excluding blank fields) in the EHR SOGI fields;
ICD-10 codes related to gender dysphoria or unspecified endocrine disorder; prescription for estradiol or testosterone suggesting use of gender-
affirming hormones.

Results: Out of 123441 total unique patients with in-person encounters, we identified a total of 2236 patients identifying as gender-expansive,
with 1506 taking gender-affirming hormones. SOGI field differences or ICD-10 codes related to gender dysphoria or both were found in 2219 of
2236 (99.2%) patients who identify as gender-expansive, and 1500 of 1506 (99.6%) taking gender-affirming hormones. For the gender-
expansive population, assigned female at birth was more common in the 12–29 year age range, while assigned male at birth was more common
for those 40 years and older.

Conclusions: SOGI fields and ICD-10 codes identify a high percentage of gender-expansive patients at an academic medical center.

LAY SUMMARY
Electronic health record (EHR) systems traditionally use “legal sex” (male or female) as the main sex designation for patients. Within the last dec-
ade, some EHR software systems in the United States added sexual orientation and gender identity (SOGI) fields that include sexual orientation,
birth sex (also known as sex assigned at birth or natal sex), and gender identity. SOGI fields allow for the gender-expansive population (including
transgender, nonbinary, and other gender identities) to voluntarily report gender identity. This study examined patterns of legal sex, birth sex,
and gender identity in the EHR SOGI fields for an academic medical center in midwestern United States and how these relate to patient gender
identity as determined by chart review. SOGI fields and diagnosis codes (ICD-10) identified a high percentage of gender-expansive patients. For
the gender-expansive population, female birth sex was more common in the 12–29 year age range, while male birth sex was more common for
those 40 years and older. Gender-expansive identities other than transgender or nonbinary such as gender queer or transfeminine were mostly
seen in the 12- to 29-year-old range. SOGI fields may provide tools for research to improve healthcare for the gender-expansive patient
population.
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BACKGROUND AND SIGNIFICANCE

Achieving health equity requires information systems that
document and identify marginalized groups. In recent years,
sexual orientation and gender identity (SOGI) demographic
fields have been integrated into major electronic health record
(EHR) packages in the United States.1–4 This integration
allows for providers, receptionists, and/or patients to list sex-
ual orientation, legal sex, sex assigned at birth (SAAB), and

gender identity (GI) within individual patient charts. Access
to this information empowers providers to tailor their clinical
care as applicable to sexual and gender minority groups.
Additionally, it allows providers to have access to preferred
pronouns and name, which is a baseline requirement in devel-
oping a respectful patient/provider relationship. Other func-
tionality can include anatomical/organ inventory and
presence of intersex/differences in sexual differentiation.5–7

Received: 14 April 2023. Revised: 2 June 2023. Editorial Decision: 8 June 2023. Accepted: 10 June 2023

VC The Author(s) 2023. Published by Oxford University Press on behalf of the American Medical Informatics Association.

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://creativecommons.org/

licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited.

For commercial re-use, please contact journals.permissions@oup.com

JAMIA Open, 2023, 6(2), ooad042
https://doi.org/10.1093/jamiaopen/ooad042

Research and Applications

https://orcid.org/0000-0002-6966-9904
https://orcid.org/0000-0003-0856-8402
https://academic.oup.com/


There are, however, potential risks to patients to providing
SOGI information that will be recorded in the EHR and thus
potentially viewed by anyone who accesses the patient
record.8–10 Common negative experiences cited by patients
include bias, discrimination, and disparaging comments from
healthcare providers.8,9,11 Privacy of adolescents represents
an additional concern in terms of parent/guardian access to
the child’s medical information when parents/guardians do
not support the child’s GI or sexual orientation.11,12

GI is an internal sense of being a man, woman, or some-
where between.13 Gender expression is how a person chooses
to use their outward appearances to convey their gender. In
contrast, SAAB is chromosomally defined and directly related
to the external genitalia and/or reproductive organs a person
was born with. In the United States, SOGI information is
often missing in population surveys and identity docu-
ments.14,15 For example, sexual orientation, SAAB, and GI
information are not currently collected in the American Com-
munity Survey used to define the US Census.15 Motor vehicle
bureaus in some states in the United States have added an
additional option such as “X” for sex but nothing else specific
for SAAB and GI.16 The process for and ability to officially
change sex on identity documents varies among US states,
with some states not allowing this and others requiring
gender-affirming treatment such as hormones and/or sex reas-
signment surgery.16 Not surprisingly, prevalence estimates of
gender-expansive people vary by more than 10-fold between
studies, and the most comprehensive studies to date have sig-
nificant limitations.3,17–26

The introduction of SOGI fields in health records is a pivo-
tal step toward normalizing gender diversity and promoting
inclusivity in clinical care.2,27–29 Additionally, SOGI fields
offer a tool for researchers to retrospectively identify cohorts
for population studies, public health initiatives, and predictive
analytics. To appropriately analyze the retrieved data, the
SOGI tools should be validated to understand their specific
limitations including overall compliance and error
rate.10,23,30

The primary objective of this study was to validate SOGI
data for GI and SAAB at a large academic medical center
using extensive chart review. A secondary objective was to
approximate the prevalence of gender-expansive people who
seek healthcare (including gender-affirming hormones and
surgery) in a midwestern city.

MATERIALS AND METHODS

The study was conducted at the University of Iowa Hospitals
and Clinics (UIHC), an 860-bed tertiary/quaternary care aca-
demic medical center that includes inpatient, emergency
department, and outpatient services, as well as inpatient and
outpatient services at the 190-bed University of Iowa Stead
Family Children’s Hospital. UIHC has pediatric and adult
Lesbian, Gay, Bisexual, Transgender, Queer, and Questioning
(LGBTQ) clinics. The EHR for UIHC has been Epic (Epic Sys-
tems, Inc., Madison, WI, USA) since 2009. The institution
adopted the tethered patient portal (Epic MyChart) in
2010.31 Patients can obtain their own MyChart account at
age 12, with restricted parent/guardian access starting at age
14. Functionality for SOGI fields in the UIHC EHR became
available in December 2018.

Study design and data retrieval

The data in this study were collected as part of a retrospective
study approved by the University of Iowa Institutional Review
Board (protocol #202202388) covering the timeframe from
December 1, 2018 to February 17, 2022. During the retro-
spective analysis timeframe, the EHR allowed for 3 options
for Legal Sex (Male, Female, Unknown) as a mandatory field.
Patients could voluntarily select from 6 options for SAAB and
7 options for GI or leave either or both of these fields blank
(Table 1). The total number of possible combinations for
Legal Sex, SAAB, and GI (including SAAB and/or GI being
left blank) is 168.

The flow diagram for data retrieval and analysis is shown
in Figure 1. The data set for SOGI field analysis was an export
of all patients with a completed in-person inpatient or outpa-
tient encounter within the UIHC system between December
18, 2018 and February 17, 2022. This consisted of 123 441
unique patients (70 332 with legal sex of female, 53 092 male,
17 unknown; mean age 48.2 years, standard deviation 22.0
years; 116 897 were 12 years or older). Data retrieval was
performed by the UIHC Health Care Information Systems
Reporting and Analytics team. This retrieved data on Legal
Sex, SAAB, and GI for patients who met the inclusion criteria
as of February 17, 2022. Within this total data set, 2298
patients had nonblank response(s) for SAAB and/or GI in the
SOGI fields that were different from Legal Sex (eg, Legal Sex
of “Male” and Gender Identity of “Transgender female” or
Legal Sex of “Female” and SAAB of “Male”). This group of
2298 patients was considered as having “SOGI field differ-
ences” for the purposes of the study (Figure 1). Blank
responses were ignored in identifying SOGI field differences
(eg, Legal Sex of “Male,” SAAB left blank, and GI of “Male”
would be considered as having no field differences).

We performed 2 additional searches to identify gender-
expansive patients. An Epic Reporting Workbench search31

retrieved patients with specific International Statistical Classi-
fication of Diseases and Related Health Problems, 10th Revi-
sion (ICD-10) codes32 assigned for a clinical encounter during
the retrospective timeframe of the study: F64.0 (GI disorder in
adolescence and adulthood), F64.1 (dual-role transvestism),
F64.2 (GI disorder of childhood), F64.8 (other GI disorders),

Table 1. Choices available for gender and sex in the sexual orientation/

gender identity (SOGI) data fields

Legal sex Sex assigned at birth Gender identity

Female Female Female
Male Male Male
Unknown Choose not to disclose Nonbinary

Not recorded on
birth certificate

Other

Uncertain Transgender female/
male to female

Unknown Transgender male/
female to male

[Blank] Choose not to disclose
[Blank]

Note: Legal sex cannot be selected directly by patient; any changes in legal
sex required documentation and review under hospital policy. Sex assigned
at birth and gender identity can be left blank, whereas legal sex must be 1 of
the 3 options. There is option to auto-fill sex assigned at birth and gender
identity by selecting either cisgender female or cisgender male. This option
will match sex assigned at birth and gender identity to the legal sex
currently in the system for the patient.
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Figure 1. Flow diagram of data sources and analysis. A total of 123 441 unique patients had in-person encounters within the retrospective timeframe of

the study: 2298 had differences in the EHR SOGI fields; 1891 had one or more encounters associated with an ICD-10 code related to gender dysphoria or

unspecified endocrine disorder; and 1292 had estradiol or testosterone prescription suggesting gender-affirming hormones. All these data sources were

obtained using EHR reporting tools. Chart review using the information described was performed on the 2441 unique patients resulting from overlap of

the 3 broad data sources (SOGI fields, ICD-10 codes, prescriptions). Chart review was not performed for the remaining 121 000 unique patients who did

not meet any of the categories above. EHR: electronic health record; LGBTQ: lesbian, gay, bisexual, transgender, queer, and questioning; SOGI: sexual

orientation/gender identity.
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F64.9 (GI disorder, unspecified), and Z87.890 (personal his-
tory of sex reassignment). For simplicity, we refer to these 6
codes (F64.0, F64.1, F64.2, F64.8, F64.9, and Z87.890) as
“ICD-10 codes related to gender dysphoria.” The data
retrieval identified 1553 patients (934 with legal sex of
female, 616 male, 3 unknown; mean age 25.8 years, standard
deviation 11.5 years), of which 1429 had SOGI field differen-
ces (ie, 124 had presumptively cisgender SOGI profiles,
including those who did not provide response for GI or
SAAB) (Figure 1). We also searched for the ICD-10 code
E34.9 (endocrine disorder, unspecified), as this code was
sometimes instead of ICD-10 codes related to gender dyspho-
ria. ICD-10 code E34.9 was used in 1480 patients in our data
set, although 1407 of these had either SOGI field differences
in the EHR or ICD-10 codes related to gender dysphoria or
both.

We also performed a search for patients that were poten-
tially prescribed gender-affirming (estradiol or testosterone)
hormones based on legal sex (ie, estradiol for Legal Sex of
“Male”; testosterone for Legal Sex of “Female”). These
included all formulations of estradiol and testosterone used in
our system’s medication database for gender-affirming ther-
apy. The estradiol search identified 483 patients, while the
testosterone search identified 809 patients. Overlap of the 3
searches (SOGI field differences, ICD-10 codes, prescription
for estradiol or testosterone suggesting use of gender-
affirming hormones) yielded 2441 unique patients whose
charts were reviewed (Figure 1).

Chart review

Detailed chart review included assessment for gender-
affirming therapy within or prior to the retrospective analysis
timeframe that would impact hormonal levels (eg, estradiol,
testosterone, puberty blockers, bilateral gonadectomy) and
for documentation within the EHR indicating that the patient
identified broadly within the gender-expansive umbrella.
Chart review involved 2 reviewers, with an additional
reviewer used for rare cases with uncertain information.

Figure 1 illustrates the hierarchical preference of the infor-
mation used in chart review to verify SAAB, GI, and gender-
affirming care. Our institution has developed and promoted
LGBTQ and SOGI information templates in the EHR for use
in pediatric and adult clinical notes. These are widely used for
those seeking gender-affirming care at our institution. These
templates include fields that provider can fill in for SAAB,

current legal sex, GI, sexual orientation, preferred name, and
preferred pronouns. More detailed templates for transgender/
nonbinary-identifying patients include fields for gender-
affirming hormones (type and date started), transition-related
surgeries/procedures, and goals of transitions. In cases where
these templates were not available in the charts for those
reviewed, additional documentation in the EHR was reviewed
including outpatient or inpatient notes, documentation of
patient communications logged into the EHR, prescription
medical records (medical administration record, documenta-
tion of prescription medications in clinical notes, medication
information from EHR reporting tools). We also reviewed
free text responses by patients who selected “Other” in the
EHR SOGI field for GI (which allowed for additional detail).
Free text responses by patients indicative of gender-expansive
identity included the following along with any easily inter-
preted spelling variants: “agender,” “demiboy,” “demigirl,”
“fluid,” “gender atypical,” “gender fluid,” “gender non-
conforming,” “gender queer,” “questioning,” “they/them”
(or preferences for other pronouns different from he/him or
she/hers that would be associated with their SAAB),
“transfeminine,” and “transmasculine.”

RESULTS
Overall use of SOGI fields

We utilized a data set consisting of 123 441 unique patients
with 1 or more in-person clinical encounter(s) within the
UIHC system between December, 18, 2018 and February 17,
2022. In this data set, 35.3% of patients provided a response
for SAAB and 37.3% for GI, with lower response rates at
younger ages (Table 2). SOGI field response rates were higher
for the 1553 patients with ICD-10 codes related to gender
dysphoria (89.1% for SAAB, 93.6% for GI; Table 2).

Figure 2 shows the distribution of the number of patients
for all the possible combinations of Legal Sex, SAAB, and GI
(including SAAB and/or GI left blank) in the data set of
123 441 patients (note that some rows are not included as no
patients were found in any categories within those rows). Fig-
ure 2 is color-coded to show combinations that are presumed
cisgender in the absence of other evidence (orange), high
likelihood of being gender-expansive (green; includes
GI of “Transgender Female,” “Transgender Male,” or
“Nonbinary,” as well as combinations of “Male” and
“Female” that differed between the SOGI fields), and possibly

Table 2. Usage of sex assigned at birth and gender identity fields by age category

SOGI field use, n (%) Legal sex Sex assigned at birth Gender identity

In-person outpatient or inpatient encounter(s) December 2018–February 2022 (N¼123 441)
All ages 123 441 (100%) 43 607 (35.3%) 46 103 (37.3%)
12þ years old 116 984 (100%) 43 538 (37.2%) 45 996 (39.3%)
<12 years old 6547 (100%) 69 (1.1%) 107 (1.6%)
12–17 years old 6177 (100%) 1732 (28.0%) 1631 (26.4%)

ICD-10CM diagnosis codes related to gender dysphoria (N¼1553)
All ages 1553 (100%) 1384 (89.1%) 1454 (93.6%)
12þ years old 1522 (100%) 1366 (89.8%) 1435 (94.3%)
<12 years old 31 (100%) 18 (58.1%) 19 (61.3%)
12–17 years old 349 (100%) 268 (76.8%) 301 (86.2%)

Note: Sex assigned at birth and gender identity can be left blank, whereas legal sex must be female, male, or unknown. The ICD-10CM codes related to
gender dysphoria are: F64.0, F64.1, F64.2, F64.8, F64.9, and Z87.890.
Abbreviations: ICD-10CM: International Statistical Classification of Diseases and Related Health Problems, 10th Revision codes and medication; SOGI:
sexual orientation/gender identity.
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gender-expansive (yellow; includes responses such as “Choose
Not to Disclose” or “Other” for GI). Out of 168 possible
combinations (including SAAB and/or GI being blank), 88
combinations were not seen in the data. For infrequent combi-
nations, 60 combinations were only seen in 5 or fewer unique
patients each. The 2 most common combinations were those
in which both SAAB and GI were left blank (N¼ 39 799 with
Legal Sex of “Female”; N¼ 36 220 with Legal Sex of
“Male”).

Chart review findings for patients with SOGI field

differences

Starting with chart review for those with SOGI field differen-
ces (N¼2298), the combinations where patients selected
“Transgender Female,” “Transgender Male,” or
“Nonbinary” for GI (N¼ 1431) were 99.5% gender-
expansive (Figure 3A), with 63.9% receiving gender-
affirming hormones (Figure 3B). Use of gender-affirming hor-
mones was higher in those who selected “Transgender
Female” or “Transgender Male” compared to “Nonbinary”
(Figure 3B and Table 3). Within the subset of patients select-
ing “Transgender Female,” “Transgender Male,” or
“Nonbinary” for GI, 138 of the 1430 patients (9.7%) selected
“Choose not to disclose” for SAAB or left this field blank. We
detected a small number of responses that were illogical such
as GI of “Transgender Female” but with Legal Sex and SAAB
both selected as “Female.”

We next examined combinations where GI was selected as
either “Female” or “Male” but with some discordance
between GI, Legal Sex, or SAAB (N¼ 599). This population
was 93.0% gender-expansive (Figure 4A), with 82.1%

receiving gender-affirming hormones (Figure 4B). Some of the
combinations implied a change of legal sex, with SAAB and
Legal Sex SOGI fields now different in the EHR. Within the
588 patients, there were 9 patients (1.5%) who selected
“Choose not to disclose” for SAAB.

The remaining patients with SOGI field differences (other
than a small group of those with Legal Sex of “Unknown”
described separately below) comprised a heterogeneous
group, including combinations where GI was selected as
“Other” or “Choose not to disclose” or where GI was left
blank but with SAAB provided and different from Legal Sex
(N¼256). Using chart review, this group was 44.1% gender-
expansive (Supplementary Figure S1A), with 20.3% receiving
gender-affirming hormones (Supplementary Figure S1B). The
choice of “Other” for GI also included a wide range of free
text additional responses provided by patients in the SOGI
data fields including “agender” (N¼ 5), “demiboy” (N¼ 3),
“gender atypical” (N¼3), “gender fluid” (N¼ 23), “gender
nonconforming” (N¼ 16), “gender queer” (N¼ 4), “gender
questioning” (N¼ 1), “they/them” (N¼ 5), “transfeminine”
(N¼1), and “transmasculine” (N¼ 11), as well as recogniz-
able spelling variants of these.

There were 17 unique patients who had a Legal Sex of
“Unknown” at time of data review, including 5 gender-
expansive patients with GI either as “Nonbinary” (N¼ 4; all
with SAAB as “Female”; 2 taking testosterone as gender-
affirming hormones) or “Transgender Female” (N¼1; taking
estradiol as gender-affirming hormone). These patients had
utilized a formal process through the Health Information
Management department to change Legal Sex in their medical
records to “Unknown” to reflect a change in state

Figure 2. Distribution of numbers of unique patients (out of 123 441 total) who selected various combinations for Legal Sex, Sex Assigned at Birth, and

Gender Identity. Out of 168 possible combinations, 88 combinations did not occur in the data set. Four of the possibilities for Sex Assigned at Birth were

not seen for any patients with Legal Sex of “Unknown”; thus, those rows are not shown. The colored boxes indicate categories that were predicted to be

high likelihood of being gender-expansive (green), possibly gender-expansive (yellow), or likely >95% cisgender (orange). “Blank” indicates that the

patient did not select an option. Abbreviations (all apply to SOGI fields): Not recorded, “Not recorded on birth certificate”; Not disclosed, “Choose not to

disclose”; M, “Male”; F, “Female”; TM, “Transgender male”; TF, “Transgender female”; NB, “Nonbinary.”
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identification documents for their gender. The remaining 12
patients with Legal Sex of “Unknown” appeared unrelated to
gender-expansive identity and instead resulted from rapid
patient registration during emergency trauma (N¼ 7) or as
registration for public health-related laboratory testing using
specimens lacking a sex identifier (N¼ 5).

Supplementary Figures S2 and S3 summarize the overall
percentages of gender-expansive identity and use of gender-
affirming hormones for the 2298 unique patients with 1 or
more SOGI field differences. Supplementary Figures S4A
(Legal Sex¼ “Female”) and S4B (Legal Sex¼ “Male” or
“Unknown”) provide more detailed summaries of the under-
lying patterns determined through chart review for each com-
bination. Within Supplementary Figures S4A and B, there are
examples of infrequent combinations that likely had some

element of selection error or terminology confusion. For
example, there were 2 unique patients with Legal Sex of
“Female” who selected “Transgender Female” for GI but also
“Female” for SAAB (Supplementary Figure S4A). In both
cases, the patients were transgender female based on chart
review but did not select “Male” for SAAB. There were also
examples of those who appeared to be cisgender from chart
review but selected options for SAAB or GI that were discord-
ant from Legal Sex, likely due to selection error or terminol-
ogy confusion.

Within the total data set that was chart reviewed
(N¼2441), we identified a total of 345 patients who offi-
cially changed legal sex. Of these 345 patients, 170 (49.3%)
selected “Female” or “Male” for the GI field in the EHR
(which now matched Legal Sex). These were detected in our

Figure 3. Percent of patients who identified as gender-expansive (verified by chart review) and who were taking gender-affirming hormones from those

who selected “Transgender Male,” “Transgender Female,” or “Nonbinary” for Gender Identity in the electronic health record SOGI fields (1431 unique

patients). (A) Percentage of patients in each category that were determined to be gender-expansive by chart review (average of 99.5%). (B) Percentage of

patients in each category that were determined to be actively using gender-affirming hormones (average of 63.9%). The color coding indicates frequency

of gender-expansive identity or use of gender-affirming hormones (see index on right side of figure). Not disclosed: “Choose not to disclose”; Other

responses: includes “Not recorded on birth certificate,” “Uncertain”: or “Unknown for Sex Assigned at Birth”; M: “Male”; F: “Female”; TM:

“Transgender male”; TF: “Transgender female”; NB: “Nonbinary.”
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Table 3. Gender-expansive and gender-affirming therapy percentages

Gender-expansive Gender-affirming therapy

Sexual orientation/gender identity (SOGI) field pattern, n (%)
Gender identity: transgender female (N¼359) 358 (99.7%) 321 (89.4%)
Gender identity: transgender male (N¼519) 517 (99.6%) 454 (87.5%)
Gender identity: nonbinary (N¼553) 552 (99.8%) 142 (25.7%)
Gender identity: female, different from other fields (N¼296) 273 (92.2%) 246 (83.1%)
Gender identity: male, different from other fields (N¼306) 284 (92.8%) 246 (80.4%)
Gender identity: other (N¼100) 79 (79.0%) 28 (28.0%)
Gender identity: choose not to disclose (N¼141) 28 (19.9%) 18 (12.8%)
All other SOGI field differences (N¼24) 6 (25.0%) 6 (25.0%)
All patients with SOGI field differences (N¼2298) 2097 (91.3%) 1461 (63.6%)

Diagnostic code search, n (%)
ICD-10 codes related to gender dysphoria (N¼1553) 1550 (99.8%) 1217 (78.4%)
ICD-10 code E34.9 (N¼1480) 1408 (95.1%) 1295 (87.5%)
Any of the above ICD-10 codes (N¼1891) 1817 (96.1%) 1455 (76.9%)

SOGI field difference and/or ICD-10 codes related to gender dysphoria (N¼2422) 2219 (91.6%) 1500 (61.9%)
Prescription for estradiol or testosterone suggesting use of gender-affirming

hormones, n (%) (N¼1292)
1171 (90.6%) 1155 (89.4%)

Estradiol medication with legal sex of male (N¼483) 482 (99.8%) 479 (99.2%)
Testosterone medication with legal sex of female (N¼809) 689 (85.2%) 676 (83.6%)
Estradiol medication with cisgender male SOGI pattern (N¼16) 14 (87.5%) 14 (87.5%)
Testosterone medication with cisgender female SOGI pattern (N¼137) 17 (12.4%) 17 (12.5%)

Abbreviation: ICD-10: International Statistical Classification of Diseases and Related Health Problems, 10th Revision codes and medication

Figure 4. Percent of patients who identified as gender-expansive (verified by chart review) and who were taking gender-affirming hormones from those

who selected either “Male” or “Female” for Legal Sex and Gender Identity but with discordance in Male/Female selections across the SOGI fields and/or

a nonblank Sex Assigned at Birth selection other than “Male” or “Female” (599 unique patients). (A) Percentage of patients in each category that were

determined to be gender-expansive by chart review (average of 93.0%). (B) Percentage of patients in each category that were determined to be actively

using gender-affirming hormones (average of 82.1%). The color coding indicates frequency of gender-expansive identity or use of gender-affirming

hormones (see index on right side of figure). M: “Male”; F: “Female.”
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study as changes in legal sex due to 1 or more factors that led
to chart review (eg, SAAB also provided and different from
Legal Sex or ICD-10 code for gender dysphoria present).
However, if using SOGI field information alone, change of
legal sex in this situation would be evident only if SAAB were
also disclosed. From chart review, the GIs of those who offi-
cially changed legal sex were transgender female (N¼367),
transgender male (N¼ 159), nonbinary (N¼ 16), gender fluid
(N¼ 1), and transfeminine (N¼1).

Review of patients with ICD-10 diagnosis codes

related to gender dysphoria or unspecified

endocrine disorder

There were a total of 1553 patients who had at least 1 in-
person clinical encounter that used 1 or more of the following
6 diagnosis codes related to gender dysphoria and its manage-
ment: F64.0 (N¼ 341), F64.1 (N¼ 1), F64.2 (N¼176),
F64.8 (N¼ 0), F64.9 (N¼ 1408), and Z87.890 (N¼ 9). A
total of 1550 of 1553 patients (99.8%) were gender-
expansive, 1217 (78.3%) were taking gender-affirming hor-
mones, and 1429 (92.0%) also had SOGI field differences.
The 3 out of 1553 (0.2%) patients who were not gender-
expansive by chart review appeared to result from erroneous
selection of one of the ICD-10 codes related to gender dys-
phoria for a single visit. A combined set of patients with
SOGI field differences and/or ICD-10 codes related to gender
dysphoria comprised 2422 unique patients, of which 2219
(91.6%) were gender-expansive and 1500 (61.9%) receiving
gender-affirming hormones.

ICD-10 code E34.9 (endocrine disorder, unspecified) was
used in nearly as many patients (N¼1480) as the 6 ICD-10
codes related to gender dysphoria. However, there was sub-
stantial overlap of use of these codes, leading to a total of
1891 patients that had any of 6 ICD-10 codes related to dys-
phoria and/or ICD-10 code E34.9, of which 1817 (96.0%)
were gender-expansive and 1455 (76.9%) were receiving
gender-affirming hormones. The inclusion of ICD-10 code
E34.9 identified 73 patients that did not have any SOGI field
differences in the EHR or any of the 6 ICD-10 codes related
to gender dysphoria. From chart review, only 2 of these 73
(2.7%) patients were gender-expansive and receiving gender-
affirming hormones. The remaining 71 patients were cisgen-
der, with the E34.9 code documenting an endocrine condition
unrelated to gender dysphoria.

Review of patients potentially prescribed gender-

affirming hormones using legal sex as reference

We identified 483 patients with Legal Sex of “Male” who
were prescribed estradiol during the retrospective timeframe,
of which 482 (99.8%) were gender-expansive and 479
(99.2%) were receiving estradiol as part of gender-affirming
care. A total of 467 of these 483 patients had SOGI field dif-
ferences in the EHR. The remaining 16 patients had presump-
tively cisgender male SOGI field profiles, 14 of whom were
gender-expansive and receiving gender-affirming estradiol.

We also identified 809 patients with Legal Sex of “Female”
who were prescribed testosterone during the retrospective
timeframe, of which 689 (85.2%) were gender-expansive and
676 (83.6%) receiving testosterone as part of gender-
affirming care. A total of 672 of the 809 patients had SOGI
field differences in the EHR. The remaining 137 patients had
presumptively cisgender female SOGI field profiles; however,

using chart review, only 17 of these 137 (12.4%) were
gender-expansive and receiving testosterone for gender-
affirming hormone. A high percentage of the remainder were
prescribed testosterone as part of hormonal medication treat-
ment for menopausal symptoms.

The various approaches to identify gender-expansive
patients (SOGI field differences in the EHR, ICD-10 codes
related to gender dysphoria, and potential gender-affirming
hormone use based on legal sex) identified a total of 2236
patients identifying as gender-expansive and 1506 taking
gender-affirming hormones. Figure 5 shows how well the var-
ious approaches did with identifying the total population at
UIHC determined by chart review to be gender-expansive and
taking gender-affirming hormones. Supplementary Figure S5
shows a diagram breaking down the different subpopulations
analyzed in the study. Combining SOGI field differences in
the EHR with the ICD-10 codes related to gender dysphoria
captures 2219 of 2236 (99.2%) patients who identify as
gender-expansive and 1500 of 1506 (99.6%) taking gender-
affirming hormones. This approach identifies 203 patients
who do not identify as gender-expansive, at least as evidenced
through chart review. Supplementary Figure S6 has a Venn
diagram of how the 3 main approaches overlap with one
another.

Differences in SAAB for the gender-expansive

population

We analyzed differences in SAAB for the population identify-
ing as gender-expansive. Assuming correct input into the
SOGI fields in the EHR, transgender males by definition are

Figure 5. Relation of variables analyzed in the study relative to the total

identified population of gender-expansive patients (dashed line; N¼ 2236)

and those taking gender-affirming hormones (solid line; N¼ 1506). The

bars depict the breakdown of how many patients were determined by

chart review to be not gender-expansive, gender-expansive but not taking

gender-affirming hormones, or gender-expansive and actively taking

gender-affirming hormones. The individual bars include those with one or

more SOGI field differences (excluding blank responses; N¼ 2298), those

with at least 1 of 6 ICD-10 codes related to gender dysphoria for a clinical

encounter (N¼ 1553), combination of SOGI field differences and/or ICD-

10 codes related to gender dysphoria (N¼ 2422), and prescription for

estradiol or testosterone suggesting use of gender-affirming hormones

(eg, estradiol in someone with Legal Sex of “Male”; N¼ 1292).
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assigned female at birth (AFAB) and transgender females are
assigned male at birth (AMAB). Based on GI alone, SAAB
would not be obvious for other GIs such as nonbinary, gender
queer, or gender nonconforming. Figure 6A shows the distri-
bution of transgender male and transgender female within age
categories. Transgender males are relatively more common in
the 12–17 and 18–29 year age groups, while transgender
females are relatively more common in age groups of 30–39
years or higher. In contrast, those identifying as nonbinary
who are AFAB are more common across all age categories,
although uncommon overall in the total patient population
40 years and older (Figure 6B).

There were also a total of 73 gender-expansive individuals
(53 AFAB, 20 AMAB) who did not identify as transgender or
nonbinary from chart review but instead selected another
identity with the broader gender-expansive umbrella. These
include the following GIs (number of those who are AFAB:
number of AMAB): agender (5:0), demiboy (3:0), exploring/
indifferent (0:1), gender atypical (3:0), gender-expansive
(5:0), gender fluid (15:8), gender nonconforming (7:9), gender
queer (3:1), gender questioning (1:0), transfeminine (0:1), and
transmasculine (11:0). Figure 6C shows the distribution of all
gender-expansive patients within age categories. Figure 6D
shows how the AMAB: AFAB ratio of the gender-expansive
population at UIHC varies within age categories. The ratio
was skewed toward AFAB in the 12–17 and 18–29 year age
categories but skewed toward AMAB in other age categories.
The highest age for anyone with a gender-expansive identifi-
cation was 78.2 years.

We also examined the distribution of gender-affirming hor-
mones and puberty blockers within age categories
(Figure 6E). Testosterone prescriptions as gender-affirming
hormones were more common than estradiol in the 12–17
and 18–29 year categories, while estradiol predominated in
the 30 year and older categories. There were 26 patients tak-
ing puberty blockers, with 15 AMAB patients (N¼ 13 identi-
fying as transgender female, N¼ 2 nonbinary) and 11 AFAB
(all identifying as transgender male). The overall pattern of
AMAB : AFAB ratios for those prescribed gender-affirming
medications (including puberty blockers) was similar to that
for gender-expansive identities (Figure 6F).

Lastly, by chart review, we identified a total of 188 patients
who were gender-expansive and had bilateral gonadectomy.
This group was comprised of 69 AFAB patients who had
bilateral ovariectomy (N¼ 63 identifying as transgender
male, N¼ 5 nonbinary, and N¼ 1 agender) and 119 AMAB
patients who had bilateral orchiectomy (N¼ 115 identifying
as transgender female, N¼ 4 nonbinary). In 184 of the 188
patients, the bilateral gonadectomy was done for gender affir-
mation in someone also prescribed gender-affirming hor-
mones. In 3 of the AFAB patients, hysterectomy and bilateral
ovariectomy were performed for the primary indication of
dysmenorrhea or menorrhagia; none of these 3 patients were
taking gender-affirming hormones. There was 1 AFAB patient
who had bilateral ovariectomy for gender affirmation who
had taken testosterone previously but discontinued while
being treated for a myeloproliferative neoplasm.

DISCUSSION

SOGI demographic fields are a relatively new functionality
for EHRs in the United States.1–4,10 Here, we used chart
review to validate how well SOGI fields, pharmacy records,

and ICD-10 codes related to gender dysphoria identify the
gender-expansive population at an academic medical center in
Iowa. A combination of SOGI field differences and ICD-10
codes identified over 99% of the total gender-expansive popu-
lation, including those using gender-affirming hormones.

ICD-10 codes, SOGI field differences, and pharmacy search
have contrasting strengths and weaknesses for identifying the
gender-expansive population. ICD-10 codes alone will not
detect patients who identify as gender-expansive but have not
yet had a diagnosis code related to gender dysphoria. This
may include the gender-expansive population that is not seek-
ing gender-affirming hormones or surgery. SOGI field differ-
ences capture a wider group then ICD-10 codes but include
some cisgender patients who select choices such as “Choose
not to disclose,” “Uncertain,” or “Unknown” for GI and
SAAB for a variety of reasons. While there was an option to
specify “Other” for GI in our institutional EHR SOGI fields,
this was not a commonly selected choice. Information volun-
teered by the patient will be influenced by the options offered
that may exclude other possibilities that may fit the GI better
(eg, 2-spirit for GI). A pharmacy search for prescriptions for
estradiol in those with legal sex of male or for testosterone in
those with legal sex of female has some limitations including
therapeutic use of these hormones for reasons unrelated to
gender-expansive identity (eg, testosterone prescribed for
menopausal symptoms in cisgender women) and cases where
patients have changed legal sex in their health record. In addi-
tion, ICD-10 codes for gender dysphoria will often be needed
as documentation for prescriptions for gender-affirming hor-
mones and thus already identify many of the same patients.

There have been efforts to employ phenotyping algorithms,
using natural language processing or other methods, to iden-
tify transgender and other gender diverse individuals within
EHRs.33–36 This approach is especially useful for larger scale
studies that identify healthcare disparities and formulate strat-
egies for improving healthcare to the gender diverse popula-
tion. Our results indicate that variables such as SOGI field
differences and ICD-10 codes will be useful in such
approaches, and can help in reducing time-intensive chart
review.

Prevalence estimates for the gender-expansive population
vary widely across published studies.3,17–26 Some of this var-
iation relates to differing definitions and intent of studies,
which may focus more narrowly on the transgender popula-
tion or a broader gender-expansive population. In the total
patient population analyzed in our study, 1.8% identify
broadly as gender-expansive (1.3% transgender, 0.5% nonbi-
nary and <0.1% other gender-expansive identity). The rates
of gender-expansive identity are highest in the 12–17 year
(7.4%) and 18–29 year (6.6%) age ranges compared to older
ages. The corresponding total rates of gender-affirming hor-
mone prescriptions (estradiol, testosterone, or puberty block-
ers) at our institution in these age ranges are 3.8% for the 12–
17 year and 5.3% in the 18–29 year ranges. As a frame of
reference to hormone prescriptions used for other clinical
applications, data from the 2011–2015 United States
National Survey of Family Growth showed 13.3% of females
aged 15–19 years used contraceptive hormonal pills and
5.3% used other hormonal contraception methods. These
data are similar to previous surveys dating back to 2002.37

We observed a bias toward AFAB in the gender-expansive
population between 12 and 29 years old, especially in the
nonbinary population, a trend noted in other published
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Figure 6. Ratios of assigned male at birth (AMAB) compared to assigned female at birth (AFAB) for gender-expansive identity and use of gender-affirming

therapy in different age categories. (A) Breakdown of transgender male patients compared to transgender female as a percentage of total patients within

specific age distributions. (B) Breakdown of AMAB nonbinary patients compared to AFAB nonbinary patients as a percentage of total patients within

specific age distributions. (C) Breakdown of all gender-expansive patients (including transgender, nonbinary and other gender-expansive identities) into

those who are AMAB compared to AFAB as a percentage of total patients within specific age distributions. (D) Ratio of AMAB to AFAB for all gender-

expansive patients within specific age distributions. The dashed line represents a ratio of 1.0. (E) Breakdown of gender-affirming medications within

specific age distributions. (F) Ratio of AMAB to AFAB for patients who were receiving gender-affirming medications within specific age distributions. Total

patient population is 123 441 (<12 years, N¼ 6547; 12–17 years, N¼ 6177; 18–29 years, N¼ 17 123; 30–39 years, N¼ 15 452; 40–49 years, N¼ 14 963;

50–59 years, N¼ 18 508; 60–69 years, N¼ 22 692; 12–17 years, N¼ 15 515; 80 years or older, N¼ 6464).
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studies in clinical settings.23,38–40 Interestingly, survey data
with larger sample sizes have not shown this bias.11,40 There
are a number of potential factors that may influence disclo-
sure of gender-expansive identity by adolescents and young
adults in a clinical setting including referral bias, social and
peer acceptance, and concerns with medical privacy (espe-
cially for adolescent patients related to parent/guardian access
to medical information).11,38,39,41 In contrast, adolescents
and young adults may report GIs more openly in surveys that
preserve anonymity.11 The adolescent and young adult popu-
lations at our institution also account for nearly all gender-
expansive identities not included in the SOGI field choices
within the EHR (eg, agender, demiboy, gender queer, transfe-
minine), illustrating age-related variation in adoption of spe-
cific terms other than transgender or nonbinary to identify
GI. A higher ratio of AMAB relative to AFAB was noted in
the gender-expansive population in our institution for those
30 years and older, consistent with earlier data for these age
ranges.42

As mentioned in the “Introduction” section, there are risks
to patients disclosing SOGI information that will be accessible
in the EHR.8–10 These include negative treatment by health-
care professionals,8,9,11 as well as privacy concerns for others
(including parents/guardians of adolescent patients) to access
this information in the health record.11,12 There are also sig-
nificant differences in inclusivity for gender diverse people
across different locations within the United States, such as a
recent trend toward legislation banning gender-affirming care
in minors in some states.43,44 In addition to impacting mental
health and gender-affirming care, such legislation may also
make individuals less comfortable with disclosing SOGI infor-
mation. However, the goal is to increase awareness and access
to healthcare for gender-expansive people to avoid the alter-
native of erasure of noncisgender identities.45

Limitations to our study include analysis at a single aca-
demic medical center that serves as a regional center for speci-
alized gender-affirming care. The efficacy of SOGI fields at
our institution was likely strongly influenced by workflows
that encourage use of the SOGI fields in the LGBTQ clinics,
along with training for inclusive practices such as use of pre-
ferred name.7 Institutions with low rates of SOGI field adop-
tion will likely find less benefit for research purposes. In
addition, extensive use of templated clinical notes for the
LGBTQ patient population at our institution provided more
consistency for information in clinical notes related to gender-
expansive identity and use of gender-affirming therapy.
Future studies should examine how SOGI profiles can
enhance clinical care.

CONCLUSIONS

We validated 3 different methods for identifying gender-
expansive people using EHR information and show that a
combination of SOGI indicators and ICD-10 codes are espe-
cially effective identifiers.
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