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Abstract

Background: Large administrative databases often do not capture gender identity data, limiting 

researchers’ ability to identify transgender people and complicating the study of this population.
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Objectives: To develop methods for identifying transgender people in a large, national dataset 

for insured adults.

Research Design: This was a retrospective analysis of administrative claims data. After using 

gender identity disorder (GID) diagnoses codes, the current method for identifying transgender 

people in administrative data, we used the following two strategies to improve the accuracy of 

identifying transgender people that involves: 1) Endocrine Disorder Not Otherwise Specified 

(Endo NOS) codes and a transgender-related procedure code or 2) Receipt of sex hormones not 

associated with the sex recorded in the patient’s chart (“sex-discordant hormone therapy”) and an 

Endo NOS code or transgender-related procedure code.

Subjects: 74 million adults ≥18 years-old enrolled at some point in commercial or Medicare 

Advantage plans from 2006 through 2017.

Results: We identified 27,227 unique transgender people overall; 18,785 (69%) were identified 

using GID codes alone. Using Endo NOS with a transgender-related procedure code, and sex-

discordant hormone therapy with either Endo NOS or transgender-related procedure code, we 

added 4,391 (16%) and 4,051 (15%) transgender persons, respectively. Of the 27,227 transgender 

people in our cohort, 8,694 (32%) were transmasculine (TM), 3,959 (15%) were transfeminine 

(TF), and 14,574 (54%) could not be classified.

Conclusions: In the absence of gender identity data, additional data elements beyond GID 
codes improves the identification of transgender persons in large, administrative claims databases.
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Introduction

The percentage of the U.S. population identifying as transgender, or having a gender identity 

that differs from one’s assigned birth sex, is thought to be as high as 0.6%, or 1.5 million 

adults.1–3 Transgender people experience healthcare needs4 differently from other patient 

populations.5 Further, this population is at higher risk of certain health conditions (e.g., 

human immunodeficiency virus (HIV), depression, tobacco use) than cisgender (non-

transgender) people,2,3,6–10 which stems largely in part from being subjected to stigma.
11–13

Lack of information about the healthcare that transgender people are receiving represents a 

critical barrier to improving health and reducing disparities for these individuals. Few 

studies have described the care received by transgender people, and the studies that have 

been conducted are overwhelmingly based on small, non-representative convenience 

samples, or databases with limited clinical detail.6,13–17 Currently, large administrative 

databases, such as those based on insurance claims data, often fail to systematically record 

self-reported gender identity data,18–20 limiting researchers’ ability to identify transgender 

people in these data.
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Gender Dysphoria, as described in the Diagnostic and Statistical Manual of Mental 

Disorders-5 (defined as “gender identity disorder” (GID) in the International 
Classification of Diseases (ICD)-Ninth and Tenth Revision) describes distress resulting 

from non-alignment between one’s gender identity and the sex assigned at birth.21 GID 
identified using ICD diagnosis codes in administrative data have been used as the primary 

method for identifying transgender people in previous studies using commerical insurance 

and medicare claims data.22–27 The validity of using GID codes to identify samples of 

transgender people has been demonstrated, at least in terms of achieving acceptable positive 

predictive value.24,28,29

The utility of GID codes to identify transgender people is limited by the fact that not all 

transgender people experience GID30 and GID codes may be underused by clinicians to 

avoid labeling the patient as transgender, or to avoid non-payment of insurance claims.31,32 

Given that GID codes alone may not be sufficient to identify a full spectrum of transgender 

people in administrative data, we aimed to develop a method for identifying transgender 

people in an administrative dataset lacking patient-reported gender identity data. We used 

multiple types of data, including inpatient and outpatient claims with diagnosis and 

procedure codes, pharmacy claims, and administrative sex data. Application of our methods 

can help us better use administrative claims databases to understand the health of 

transgender people.

Methods

Data Source

This was a retrospective analysis of administrative data from the OptumLabs® Data 

Warehouse (OLDW), which includes de-identified claims data for commercially insured and 

Medicare Advantage (MA) enrollees. OLDW includes data on approximately 200 million 

unique individuals with greatest representation in the Midwest and South U.S. Census 

Regions.31 The patient-level information in the OLDW comprises enrollment, medical 

claims, and outpatient pharmacy claims across a variety of care settings. The claims data are 

fully de-identified. Our study sample included 74 million adults enrolled at some point in 

commercial or MA plans for a 10-year period from 2006 through 2017 who were ≥18 years 

and had a claim initiated during this study period. The study was approved by the 

Institutional Review Boards of Boston University and the RAND Corporation.

Strategy for Identifying Transgender Individuals

In addition to identifying individuals with at least one claim containing a GID code 

(Appendix Table 1), we used three additional categories of data for identifying transgender 

people in the OLDW: 1) Endocrine Disorder Not Otherwise Specified (Endo NOS) codes 

(Appendix Table 2), suggested by the content experts on the study, Drs. Hughto and 
Deutsch. These codes are often used to bill for transgender services to avoid the stigma of 
labeling the person as transgender, because no GID is present, and/or to avoid denials of 

payment32,33; 2) Common Procedural Terminology (CPT) or ICD-9/10 transgender-related 

procedure codes (Appendix Tables 3a–3f); and 3) receipt of sex hormones discordant with 
the sex recorded at that time (“sex-discordant hormone therapy”), such as receipt of 
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testosterone by a person with an administrative (registration) sex of female (Appendix 

Tables 4a–4d).

We specified a hierarchy in our strategy for identifying transgender individuals and 
hence, each individual could only idenfited as transgender by one method. After using 

the GID code strategy, which has been the primary method for identifying transgender 

people within claims data and was the first step in our hierarchical strategy, we then 
utilized the three additional data sources described above (Endo NOS, transgender-
related procedure codes, and, sex-discordant hormone therapy). We selected 
individuals with Endo NOS and a trans-related procedure code, followed by sex-
discordant hormone therapy in conjunction with either Endo NOS OR a trans-related 
procedure code.

We also considered looking for changes across time in a person’s sex as an additional 

approach. However, sex data in OLDW are only recorded at intervals corresponding to 
a change in insurance status, making these data less granular. Thus, we concluded that 

that the examination of administrative sex marker over time was not a reliable method to 

detect transgender status in the context of this dataset (i.e., OLDW), although in a different 
dataset it might be useful.

Strategies to Enhance Positive Predictive Value

We pursued several inherently conservative strategies aimed at increasing positive predictive 

value, at the possible expense of reduced sensitivity. We enhanced the specificity of Endo 

NOS codes by requiring that they not be followed by a specific non-diabetes endocrine code 

within one year, such as thyroid or adrenal disease (Appendix Table 2). For procedure codes 

related to surgeries and procedures indicative of transgender status, we categorized our 
compiled list of codes as “almost conclusive” (e.g., creation of vagina), “more 
suggestive” (e.g., resection of penis), and “less suggestive” (e.g., breast augmentation), 
with the help of a technical panel of experts in the clinical management of trans 
patients. “Less suggestive” procedures, which were too nonspecific, were excluded from 
this list altogether. For some of the “more suggestive” procedures, we did not consider 

surgeries that might have been due to a cancer diagnosis. For example, vaginectomy in a 

patient with a diagnosis of vaginal cancer was not included (Appendix Tables 3a–3f). To 

identify individuals who received hormone therapy, presumably as a means to medically 

affirm their gender, we defined a minimum dose for both testosterone (Appendix Table 4b & 

4c) and spironolactone (Appendix Table 4d), which may both be used in lower doses to treat 

conditions in non-transgender people. Specifically, to be included on the basis of sex-

discordant hormone therapy prescription, persons administratively listed as female needed 

an average daily dose of at least 2 mg in testosterone gels and transdermal patches or 7 mg 

in intramuscular form, consistent with published guidelines.34 Similarly, they could not have 

a documented diagnosis of hypoactive sexual desire (Appendix Table 4e) so as to not include 

any cisgender women receiving testosterone for off-label treatment of low sexual desire.35 

As it is difficult to compute the daily dose equivalent of testosterone administered as 

(uncommonly used) compounded creams and ointments, prescriptions for these formulations 

were not included. Further, if a person administratively listed as male received a daily dose 
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of spironolactone less than or equal to 50 mg, or had a documented diagnosis of cirrhosis or 

congestive heart failure (for which spironolactone doses > 50 mg can be used as treatment),
36 the individual was not considered to have received transgender-dose spironolactone and 

was thus excluded (Appendix Table 4f).

Categorizing Transgender Individuals as Transgender Female or Transgender Male

After identifying our transgender cohort, we further categorized this cohort into 

transfeminine (TF), transmasculine (TM), or transgender, and unable to classify gender 

identity from available data (“unclassified gender identity”). TF individuals were defined as 

transgender people who received feminizing hormones and/or had sentinel surgeries such as 

neovaginoplasy or tracheal shave. TM individuals were defined as transgender people who 

received masculinizing hormones and/or had sentinel surgeries such as metoidioplasty or 

phalloplasty. It is likely that both the TF and TM groups included non-binary people (those 

who identify as neither male nor female). The remaining people, most of whom were 

classified as transgender based on a GID code, did not have hormones or surgeries that 

implied same gender identity status, and so were classified as unclassified gender identity. 

Some of the people who fall into this unclassified group may be transgender women, 
transgender men, non-binary people, or transgender individuals with another gender 
identity who have not accessed medical forms of gender affirmation and do not plan to. 
Among those identified transgender people, we also excluded the few individuals from our 
overall trans cohort who had a procedure code and sex hormone use code that pointed to 

divergent gender identity status (e.g., a procedure code suggestive of being TF such as 

tracheal shave and a sex hormone suggestive of being TM such as testostorone) potentially 

due to an individual being intersex or, alternatively, due to coding errors at the clinician 

level.

Data Analysis

Descriptive statistics were generated to compare TM, TF, and unclassified gender identity 

people as well as to compare GID identified people with non-GID identified inclusion 

critera. P-values were calculated using a chi-square test to assess for significant differences 

(p > 0.05) in descriptive characteristics.

Results

Based on the methods specified above, we identified a total of 27,227 (0.03%) unique 

transgender people in the OLDW (Figure 1). Specifically, using ICD-9/10 GID codes alone 

(i.e., the method used by previous studies),22–27 we identified 18,785 (69%) transgender 

people. Using Endo NOS with a transgender-related procedure code, we added 4,391 (16%) 

transgender people. We identified an additional 4,051 (15%) people with an Endo NOS code 

or suggestive transgender-related procedure code and sex-discordant hormone medication. 

These 27,227 identified transgender people were then classified into TF, TM, and 

unclassified gender identity. The TF group contained 3,959 (14.7%) people, the TM 

contained 8,694 (32.3%), and 14,242 (52.9%) people were categorized as having 

unclassified gender identity. Further, 332 persons (1.2%) were removed from our overall 
transgender cohort because they had a procedure code and hormone prescription that did 
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not point to the same gender identity status (i.e., a feminizing procedure code with a 

masculinizing hormone code, or vice versa).

Figure 2a shows the changes in the proportion identified as transgender people by GID 
codes compared with other strategies over time. We observed that the number of 
individuals identified by prevalent GID code, and prevalent GID code and other 
strategies increased from 27% persons identified in 2006 to 96% in 2017, whereas 
transgender people only identified by other strategies decreased from 73% to 4% for 
the same years. Similar patterns were observed among TF and TM subsets of the 
transgender population, although a higher proportion of TF individuals (87%) were 

identified by GID codes in 2017 relative to TM individuals (77%) (Figures 2b and 2c).

A comparison of the populations identified through GID codes and only through other 
strategies is shown in Table 1. A higher proportion of transgender people identified using 

GID code were younger (18–29 years: 35.2% vs. 3.8%; 30–39 years: 24.8% vs 12.6%), had 

diabetes (11.8% vs. 9.4%), depression (49.3% vs. 39.2%), and HIV (2.8% vs. 0.5%) 

compared to transgender people identified by other strategies. A higher proportion of older 
transgender people above 40 years of age were identified by non-GID strategies 
compared to GID codes alone (40–49 years: 27.2% vs. 13.2%; 50–64 years: 44.8% vs. 

15.8%) (p<0.0001 for all).

Table 2 reports the descriptive characteristics for the entire transgender sample, TF, TM, and 

unclassified status. A higher proportion of TF were younger (18–29 years: 24.5% vs. 

12.7%; 30–39 years: 24.6% vs 14.7%) compared to TM. Both TF and TM people in this 

dataset were mostly White (66.3% and 70.6%), and most commonly lived in the South 

(39.5% and 49.8%). A higher proportion of TF (compared to TM) reported diabetes (10.5% 

vs. 8.6%), depression (44.8% vs. 42.9%), HIV (3.7% vs. 0.4%), and tobacco use (14.8% vs. 

13.5%) compared to TM (p<0.0001 for all).

Discussion

Using a comprehensive approach based on multiple types of data, including inpatient and 

outpatient claims with diagnosis and procedure codes, pharmacy claims, and administrative 

sex marker data, we identified 27,227 (0.03%) unique transgender people, enrolled in 

commercial insurance and Medicare Advantage from 2006 to 2017. We found an increase in 

GID code identified transgender people over time, along with a simultaneous decrease in 

non-GID code identified people. Our cohort contained more TM than TF persons. A higher 

proportion of the TF group and individuals identified by GID codes were younger and 

reported more co-morbidities compared to the TM and non-GID code identified groups.

Our study extends prior methods to identify transgender people in administrative data24 by 

utilizing a combination of codes for transgender-related procedures, medications, and the 

use of Endocrine NOS diagnosis. Our use of these data elements was inherently 

conservative, in that we required multiple data elements to define transgender status in the 

absence of a GID code. Despite these conservative decision rules, we identified 18,785 

(69%) transgender persons through GID codes alone, a number that increased to 27,227 
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with additional approaches. Thus, the addition of these new approaches accounted for 

approximately 31% of the transgender people that we identified. While increased sample 

size is always desirable, the more important contribution that we observed is that the subset 

of transgender people without a GID code were systematically different (e.g., with respect to 

age and specific types of conditions) from the people that would be found with a GID code. 

Further, identification of a higher proportion of older transgender people using non-GID 
coded strategies highlights the impact of our approach in contributing to identification of a 

more diverse and representative sample. The greater prevalence of depression, diabetes, 
hyperlipidemia, hypertension, and tobacco use in our identified transgender population 
using multiple data pieces is consistent with findings from other claim-based studies, 
which used primarily GID codes.23,24,27 Applying our method of going beyond GID 
codes in these claim-based datasets will potentially improve generalizability by 
facilitating identification of additional likely transgender people who would not be 
picked up with GID codes alone. For example, in the Veterans Affairs (VA), GID 
documentation is required before initiation of hormone therapy care for transgender 
Veterans.37,38 GID codes would thus, not be sufficient to potentially identify those who 
do not receive hormones in the VA, thereby implying the need for such additional data-
driven methods.

The overall population proportion of transgender people in this sample of 74 million people 

was only 0.03%; however, this prevalence is comparable to the 0.026% prevalence 
proportion reported in another commercial claims database though using GID 
diagnoses codes.27 In two studies based on the VA, GID prevalence was reported to be 
0.023% in fiscal year 2011, and 0.058% in 2013.22,23 Using diagnosis codes related to 
GID, Proctor and colleagues identified 4098 transgender persons in the Medicare 
program in 2013,24 while Ewald et al., identified 10,242 transgender Medicare 
beneficiaries.25 However, our estimate is 20 times smaller than the estimate from the 

Williams Institute39 and other similar recent data,2 which can be potentially explained by the 

disparities in commercial insurance coverage in the transgender population as lack of 

insurance coverage is frequently reported in this population.14 Further, it could also relate to 

our conservative approach to opt more for specificity. In addition, transgender people who 

have not received a GID code or trans-related health services,, those who do not want to 

disclose their transgender experience to their healthcare provider, as well as those who do 

not desire transgender-related medical care, cannot be captured using our method, which 

may contribute to underascertainment. Further, the difference in the prevalence of 

transgender people relative to previous estimates, may be due to the fact that previous 

estimates have been computed from primary survey data collection using self-reported 

transgender identity.2,39 While primary survey data collection can enable the identification 

of individuals not engaged in care, such methods are subject to sampling bias and thus, it is 

likely we captured individuals who would not otherwise have participated in research, 

yielding a potentially more representative sample of transgender people engaged in care and 
insured by commercial and Medicare Advantage coverage.

Our finding of an increasing trend in the proportion of transgender people identified by GID 

code in our study between 2006 and 2017 is consistent with what has been reported 
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previously though for different time frames. Two studies conducted on the Veteran 

population found a similar increase in transgender population identified using GID codes.
22,40 While Blosnich et al. found a two-fold increase in GID code identified transgender 

Veterans from a prevalence estimate of 12.9 in 2002 to 22.9 per 100,000 in 2011,22 Kauth 

and colleagues reported this continuing increasing trend with prevalence in 2013 to be 32.9 

per 100,000 Veterans.40 Even within the Medicare program, Ewald et al reported a 
390% increase in the number of beneficiaries identified as transgender from 2088 
beneficiaries in 2010 to 10,242 beneficiaries in 2016.25

Interestingly, we found a higher proportion of TM (32%) than TF (15%) in our study cohort. 

TF generally have been found to outnumber TM in previous research.41,42 However, the 

shift in gender balance towards more TM observed in our study has been suggested in a 

recent study conducted in Australia in which greater proportions of TM (44.1%) were 

identified as compared to TF (36.3%).43 While it is possible that our results may reflect 

changing gender identities within the transgender community at large, it also seems likely 

that TM individuals face fewer structural barriers to care (e.g., greater access to 

employment, insurance coverage, and ability to navigate the healthcare system) relative to 

TF individuals.44 However, there is much unknown about what barriers individuals are 
facing, systematically, between these groups. This potential ability to better access and 
utilization of care for TM individuals with commercial and Medicare Advantage 
insurance coverage, relative to TF individuals, could also explain the fact that though 
TM individuals in our study were much more likely to be older than the TF and 
unclassified groups, yet seemed to have a lesser burden of many comorbid conditions. It 

is also possible that more TF individuals access hormones and other forms of medical 

gender affirmation outside of insurance, including unregulated market hormone use and 

medical forms of gender affirmation (i.e., silicone injection)11 and thus, are not captured by 

database-driven methods based on ICD or CPT codes.

Besides ascertaining a large sample of transgender people, and our use of innovative 

strategies to expand our GID codes-based sample, our study has other unique strengths. Our 

data source, OLDW, is representative of the commercially insured US population, 

specifically in the Midwest and South, including Medicare Advantage enrollees, and is large 

enough to examine minority populations such as transgender people. This is a contrast with 

much of the previous work on transgender health, which has focused on small convenience 

samples.

The study also has potential limitations. First, while the methods that we have developed for 

identifying transgender people in large administrative datasets represent an important step, 

we are unable to validate these methods using a gold standard such as patient self-

identification or chart review, because OLDW does not contain such data. However, we do 

note that previous studies have at least validated the GID code approach using clinician’s 
text notes in electronic medical record.29 In future research, the work we began in this 

study can be expanded by validating these methods against a gold standard of patient self-
reported gender identity. Such validations have been conducted previously to assess 

agreement between electronic medical records and self-reported gender identity.45 Second, it 

is much more likely that there are limitations of sensitivity than of positive predictive value 
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in identifying transgender people using our approach, given the many conservative 

assumptions built into our approach. This means that while some transgender people may 

have been missed by our approach (e.g., individuals who have not disclosed their 

transgender experience to their healthcare provider, those who have not sought out 

transgender-related healthcare, some of those with a non-binary identity), we feel 

confident that the people we identified as transgender truly fit that description. Third, since 

administrative data generally only includes binary designations of sex (“male” and 

“female”), it is likely that some non-binary people were included in our TF, TM, and 

unclassified groups. Fourth, people who receive care through Medicaid, fee-for-service 

Medicare, TRICARE, or the VA not be well represented in these data; this limitation of the 

data would need to be addressed in future studies. Fifth, we selected the CPT codes used 
in this study largely based on input from our technical expert panel members and not 
from the exhaustive list of codes issued by Proctor and colleagues.24 However, since 
gender affirming procedures typically involve multiple associated CPT codes, it is 
unlikely that more than a small handful of cases would have been missed using our list 
and methodology.

In the absence of available, systematically measured, self-reported gender identity data in 

administrative databases, findings from this study suggest promising strategies for 

identifying transgender people in large claims-based datasets, both increasing the sample 

size and also potentially the representativeness of transgender people so identified. 

Improving the health of and care for transgender people requires population level data from 

large datasets for analysis. By using innovative methods to identify transgender individuals, 

we accomplished a critical step in unlocking the potential of large dataset to improve the 

health of this vulnerable population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Discordant Gender Identity Statuses:
332 persons (1.2%) were removed because they had a procedure code and sex-discordant 

hormone prescription that did not point in the same gender identity status (i.e. a procedure 

code was TF and a sex-discordant hormone prescription was TM, or vice versa).

Cohort Identification
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Figure 2a, 2b, and 2c. 
GID=Gender identity disorder
Identification of Unique Transgender People Over Time

Identification of Unique Transfeminine People Over Time

Identification of Unique Transmasculine People Over Time
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