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Abstract

The burden of morbidity among privately insured transgender people is largely unknown. We 

identified transgender people enrolled in private insurance (using claims from 2001–19) and 

compared their rates of selected chronic conditions, using the Elixhauser Comorbidity Index, 

with claims for a matched cisgender cohort. We documented disparities between transgender 

and cisgender people across most conditions and found that transgender people were at elevated 

risk for nearly all chronic conditions compared with their cisgender counterparts. We also found 

that trans masculine and nonbinary people had the highest predicted average number of chronic 

conditions compared with all other gender groups. Our findings highlight key gender differences 

in morbidity between and within transgender and cisgender populations, and they underscore the 

importance of collecting gender identity information in national surveillance efforts to increase 

understanding of the health disparities among transgender and cisgender populations. In addition, 

these findings underscore the need for nondiscrimination protections for transgender people in the 

US.

Some US health surveillance systems have begun to collect gender identity information 

that allows for the identification of transgender populations. However, the collection of 

gender identity information is often limited to specific states1 or focused on specific 

health conditions such as HIV/AIDS.2 Without robust surveillance systems, researchers 

are left with a dearth of resources to understand the risk for morbidity in transgender 

populations and have turned to alternative data sources, such as insurance claims data, 

to characterize the health of transgender populations.3 Building on original work by John 

Blosnich and colleagues4 and Kimberly Proctor and colleagues,5 researchers have advanced 
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algorithms using insurance claims to identify transgender people in national data sets. Most 

often, these algorithms have been used to identify transgender people in federal insurance 

programs such as Medicare5–7 and the Department of Veterans Affairs,4,8 which represent 

disproportionably older and disabled people and veterans, respectively.

Given that the majority of transgender people in the US are privately insured,9 commercial 

insurance data provide an opportunity to understand the health of large segments of the 

transgender population. Recently, Alex McDowell and colleagues10 drew on the algorithms 

from Proctor and colleagues5 and Blosnich and colleagues4 to identify privately insured 

transgender people in the IBM MarketScan Commercial database and found higher rates 

of mental health diagnoses, substance use disorders, and hypertension among transgender 

populations compared with their cisgender counterparts. In 2020 Guneet Jasuja and 

colleagues3 used a private insurance database to study health conditions, developing an 

algorithm that allowed for the exploration of conditions among trans feminine and nonbinary 

people (those assigned a male sex at birth who may identify along the nonbinary-to-feminine 

gender spectrum and who have received feminizing hormones or surgery) and trans 

masculine and nonbinary people (those assigned a female sex at birth who may identify 

along the nonbinary-to-masculine gender spectrum and who have received masculinizing 

hormones or surgery). Across transgender people in particular, Jasuja and colleagues found 

that compared with trans masculine and nonbinary people, trans feminine and nonbinary 

people had a higher prevalence of nearly every chronic health condition, including diabetes, 

alcohol and drug use disorders, and HIV/AIDS. In this study we extended the work of 

Jasuja and colleagues3 by exploring the morbidity of transgender people relative to that 

of cisgender people and the differences across subgroups (for example, trans feminine and 

nonbinary or trans masculine and nonbinary versus cisgender men or cisgender women). 

Such data are needed to fully understand disparities among transgender people and their 

cisgender counterparts.

In this article we document the morbidity of transgender populations relative to cisgender 

populations and compare within- and between-group differences according to gender 

subgroup in private insurance claims from the period 2001–19. Findings from this study 

can provide important information on the burden of chronic health conditions for a sizeable 

portion of the US transgender population9 and can help identify specific health conditions 

that should be addressed in future intervention efforts.

Study Data And Methods

We conducted a retrospective analysis of administrative data from Optum’s Clinformatics 

Data Mart Database, which included deidentified insurance claims for privately insured 

people and Medicare Advantage (Medicare managed care) enrollees from the period 2001–

19.

SAMPLE

We identified transgender people using an augmented version of the algorithm from 

Jasuja and colleagues3 that was adapted by Jaclyn Hughto and colleagues for use 

in Medicare and Medicaid data.11 Transgender people were identified using common 
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diagnoses (gender dysphoria and gender identity disorder) and procedures (using Current 

Procedural Terminology, or CPT, codes), as well as claims for gender-affirming care 

during 2001–19. This algorithm included people who received a diagnosis of endocrine 

disorder not otherwise specified in conjunction with hormone prescriptions or transgender­

specific surgeries. “Endocrine disorder not otherwise specified” is often used to bill for 

transgender-affirming services instead of gender identity disorder to avoid the stigma of 

labeling the person as transgender or to avoid denials of payment;3 thus, the use of this 

code enables the identification of transgender people who would not otherwise be identified 

via the algorithms from Proctor and colleagues,5 Blosnich and colleagues,4 or McDowell 

and colleagues10 In addition, by incorporating the use of hormones and procedures, the 

algorithm we used allows for the stratification of gender subgroups (that is, trans feminine 

and nonbinary and trans masculine and nonbinary people). The observed period included 

October 2015, when medical claims coding changed from International Classification of 
Diseases, Ninth Revision (ICD-9), to International Statistical Classification of Diseases and 
Related Health Problems, Tenth Revision (ICD-10), codes.

All people identified as transgender were included in the analyses, and a 10 percent random 

sample of the remaining people was pulled for analyses and labeled as “cisgender.” We 

required that all people included in our analyses have at least one inpatient or outpatient 

claim. Race/ethnicity, age, and census region have been associated with rates of morbidity 

in the US;12,13 therefore, we matched the transgender cohort to a cisgender cohort by 

race/ethnicity, census region, and year of birth. We also matched on the number of years 

with at least one inpatient or outpatient claim to ensure that the cisgender sample was 

similarly engaging with care compared with the transgender cohort. As a result of improved 

diagnostic tools or increasing prevalence, the rates for specific morbid conditions varied 

during the period;14,15 to control for these time-varying confounds, we also matched on the 

year of enrollment and the year that enrollment ended to ensure that the observed period was 

the same between the two cohorts. All matches were forced to be exact.

CHRONIC CONDITIONS

Diagnoses were identified using ICD-9 and ICD-10 codes from the period 2001–19. Codes 

used for each condition were calculated using the Elixhauser Comorbidity Index.12,16 

Several conditions were combined for ease of interpretation (for example, complicated and 

uncomplicated hypertension, complicated and uncomplicated diabetes, deficiency and blood 

loss anemia, and cancer diagnoses). If a person was diagnosed with any of the ICD codes 

falling under an Elixhauser category during the study period, they were counted as having 

that condition. A summarized measure of morbidity, or total morbidity score, was created by 

summing the totals for each of the twenty-six categories for each person. Thus, the lowest 

possible score a person may have was 0 and the highest was 26.

COVARIATES

Information on birth year and gender was collected via an enrollment questionnaire 

completed by participants or their guardians at the start of their enrollment period. For 

protected health information purposes, Optum reported birth year instead of specific dates. 

Gender was used to classify cisgender people as either cisgender women or cisgender men, 
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with those selecting “female” being classified as cisgender women and those selecting 

“male” being classified as cisgender men. Using the modified algorithm outlined by Hughto 

and colleagues,11 gender among transgender people was determined on the basis of the 

use of feminizing and masculinizing procedures and the gender marker at enrollment. 

For transgender people, gender was categorized as trans masculine and nonbinary, trans 

feminine and nonbinary, or unknown. Race/ethnicity data were collected via self-report 

or derived from a combination of public records, transactions, and consumer surveys. 

Race/ethnicity was coded into five categories: Asian, Black, Hispanic, unknown, or White. 

Membership files provided by Optum included the coverage start and end dates as well as 

the state of residence for each person. Enrollment start year was coded as the year a person 

began their insurance coverage and enrollment end year was the year in which their coverage 

ended. Census region was coded using state of residence and coded as Midwest, Northeast, 

South, or West.

STATISTICAL ANALYSES

Statistical analyses were conducted using Stata/MP, version 14.2. Cisgender people were 

matched to transgender people using exact matching on the covariates mentioned above. 

The number of cisgender people was reweighted to reflect the number of transgender 

people to whom they were matched and the number of cisgender people per transgender 

match. Therefore, the weighted number of cisgender people matched the actual number of 

transgender people.

We tested whether the transgender and cisgender groups were statistically different on the 

demographic characteristics, using regression techniques (linear for continuous outcomes 

and logistic for dichotomous outcomes) to apply the matched weights. In comparisons of 

the predicted probability of specific morbidities between the transgender and cisgender 

cohorts, logistic regression models were fit, predicting the likelihood of each condition 

by transgender status and applying the matched weights. Predicted probabilities were 

calculated using Stata’s margins command by transgender status. A similar approach was 

used to examine the difference between transgender and cisgender cohorts on the Elixhauser 

Comorbidity Index, reported as the total morbidity score, except linear regression was used 

instead of logistic.

For analyses of chronic conditions by gender, logit models were fit predicting the likelihood 

of each condition by gender and age while applying the matched weights. Predicted 

probabilities were calculated using Stata’s margins command by gender. A similar approach 

was used to examine the total morbidity score, with linear regression used instead of logistic.

LIMITATIONS

Findings must be interpreted in light of several limitations. Algorithms used to identify 

transgender people in insurance data have been validated as highly specific in work by 

Proctor and colleagues,5 but they are likely insensitive because not all transgender people 

seek gender-affirming health care, gender-affirming health care is heterogenous within 

transgender populations, in some cases gender-affirming health care is indistinguishable 

from routine health care, and not all transgender people with insurance access gender­
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affirming care because of a lack of availability or trust in medical care systems. Given 

this limitation, we cannot guarantee that this sample is fully representative of transgender 

people who were insured during the study period; rather, it represents a subset of insured 

transgender people who were engaged in a particular set of gender-affirming health care 

practices. Furthermore, transgender populations are more likely to be uninsured than the 

general population;9 thus, these findings are not representative of the total transgender 

population.

The standards of care for accessing gender-affirming medical care require transgender 

people to meet with a mental health practitioner before accessing hormones and surgeries. 

Therefore, the elevated rates of mental health conditions among the transgender cohort 

maybe driven by this requirement rather than by actual prevalence.17 Researchers have 

found that transgender people are likely to experience discrimination, harassment, and 

violence within medical settings that may incentivize going without care or accessing care 

outside of traditional sources.9,18,19 Therefore, our sample may represent a healthier subset 

of transgender people than all privately insured transgender people, biasing our findings in 

favor of the null.

Last, misclassification of the transgender and cisgender cohort may have occurred. We took 

steps to minimize this occurrence; regardless, in light of the fact that the size of the US 

transgender population is estimated to be 0.6 percent,20 the inclusion of some transgender 

people in the cisgender sample is unlikely to meaningfully affect estimates of reported 

chronic conditions within our cisgender sample.

Study Results

Exhibit 1 displays the weighted means and percentages of the cohorts’ characteristics. Given 

our matching process, there are no significant differences between the cohorts on age at 

enrollment, years with at least one claim, race/ethnicity, and census region. Our cohort 

is mostly White (64 percent), followed by uncategorized race (20 percent), Hispanic (7 

percent), Black (7 percent), and Asian (2 percent). A plurality of the sample lives in the 

South (41 percent), followed by the West, Midwest, and Northeast. The average age at the 

time of enrollment was thirty-two. Among the transgender sample, 89 percent were enrolled 

in private coverage, and 11 percent were enrolled in a Medicare Advantage plan. Among the 

cisgender sample, 91 percent were enrolled in private coverage, and 9 percent were enrolled 

in a Medicare Advantage plan (data not shown). As shown in exhibit 2, we identified more 

transgender people per year, on average, in the years post-2015, similar to the findings of 

Erin Ewald and colleagues,21 indicating that, on average, more transgender people were 

identified in the years after the implementation of ICD-10.

Exhibit 3 presents the weighted predicted means and probabilities of chronic conditions 

by transgender status. Overall, transgender people are at a greater risk for morbidity, 

as measured by their total morbidity score, than their cisgender counterparts (3.0 versus 

2.0). Furthermore, we found that transgender people were at a significantly greater risk (p 
< 0.001) for nearly all chronic conditions studied. Comparing cardiovascular conditions, 

transgender people had a higher rate of cardiac arrhythmia (17.3 percent versus 12.6 
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percent) and congestive heart failure (5.0 percent versus 3.7 percent) than the matched 

cisgender cohort. Regarding the rates of neurological conditions, the transgender cohort 

experienced greater risk for paralysis (1.3 percent versus 1.0 percent) and other neurological 

disorders (8.1 percent versus 5.3 percent) than their cisgender counterparts.

Across most weight, diabetic, and thyroid conditions, the transgender cohort experienced 

greater rates of morbidity than their cisgender comparisons. Of particular note, transgender 

people were at a greater risk for obesity (21.9 percent versus 15.6 percent) and abnormal 

weight loss (7.8 percent versus 4.4 percent) than their cisgender counterparts. Some of 

the greatest disparities between the transgender and cisgender cohorts were found when 

analyzing the rates of mental health and substance use conditions. Transgender cohorts were 

much more likely to experience depression (54.5 percent versus 19.9 percent), psychoses 

(5.8 percent versus 1.4 percent), and drug use disorder (8.1 percent versus 3.2 percent) than 

their cisgender counterparts. Comparing other chronic conditions, transgender people were 

at a greater risk for all measured conditions than their cisgender counterparts. In particular, 

transgender people were at a greater risk for chronic pulmonary disease (26.3 percent versus 

18.1 percent), AIDS/HIV (1.5 percent versus 0.3 percent), and renal failure (5.6 percent 

versus 4.1 percent) compared with their cisgender counterparts. Furthermore, transgender 

people were at higher risk for blood loss or deficiency anemia (10.8 percent versus 6.5 

percent) than their cisgender counterparts.

Exhibit 4 presents the weighted and age-adjusted predicted means and probabilities of 

chronic conditions by gender. Online appendix exhibit 1 shows the statistical significance 

of differences between the predicted means and probabilities of conditions among the 

transgender and cisgender gender groups.22 Overall, trans masculine and nonbinary people 

had a significantly higher total morbidity score (3.5) than all other gender groups. Trans 

feminine and nonbinary people had higher total morbidity scores than both cisgender 

men and cisgender women (2.6,1.9, and 2.1, respectively). Trans masculine and nonbinary 

people were at the greatest risk for nineteen of the twenty-six conditions, with the greatest 

relative disparity being rheumatoid arthritis when compared with the other groups. When 

we compared cardiovascular conditions, both trans feminine and nonbinary people and 

trans masculine and nonbinary people were at greater risk for hypertension than cisgender 

men and women. Trans masculine and nonbinary people were at more risk for peripheral 

vascular disorders but at less risk for congestive heart failure than cisgender men. When we 

compared rates of neurological conditions, both trans feminine and nonbinary people and 

trans masculine and nonbinary people were at a higher risk for other neurological disorders 

than both cisgender men and women (6.4, 8.0, 4.9, and 5.0, respectively).

When we analyzed weight, diabetic, and thyroid conditions, trans masculine and nonbinary 

people were at the greatest risk for diabetes (13.2 percent) compared with all other groups. 

Both trans feminine and nonbinary people and trans masculine and nonbinary people were 

at a much higher risk for obesity (19.2 percent and 26.7 percent, respectively) than both 

cisgender men (14.7 percent) and cisgender women (17.5 percent). Cisgender men were at 

the lowest risk for hypothyroidism compared with all other groups (7.4 percent).
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When we analyzed mental health and substance use conditions, the trans feminine and 

nonbinary and trans masculine and nonbinary cohorts had similar risk for depression 

(51.9 percent and 53.5 percent, respectively) and psychoses (5.0 percent and 4.1 percent, 

respectively) and were at much higher risk than both cisgender men and cisgender women. 

Trans masculine and nonbinary people and trans feminine and nonbinary people were 

at a greater risk for drug use disorder (7.0 percent and 8.7 percent, respectively) than 

both cisgender men (4.6 percent) and cisgender women (3.2 percent). Trans feminine and 

nonbinary people were also at a greater risk for alcohol use disorder (5.5 percent) than both 

cisgender men (4.4 percent) and cisgender women (2.3 percent).

Comparing other chronic conditions, cisgender men were at the lowest risk for chronic 

pulmonary disease (19.7 percent), whereas trans masculine and nonbinary people had the 

greatest risk (31.9 percent). Trans masculine and nonbinary people were at the greatest 

risk for liver disease (13.3 percent) compared with all other cohorts. Trans feminine and 

nonbinary people also were at a greater risk for AIDS/HIV (3.0 percent) compared with all 

other cohorts.

Discussion

The purpose of this study was to expand understanding of morbidities in transgender 

populations relative to cisgender populations with commercial insurance. Our findings 

showed not only that transgender people had a significantly elevated risk for most health 

conditions relative to their cisgender counterparts12 but also that there were significant 

differences in the health status of transgender subgroups, with trans masculine and 

nonbinary people having a significantly elevated risk for nineteen of the twenty-six health 

conditions relative to trans feminine and nonbinary people. These findings underscore the 

need for clinical and policy interventions aimed at achieving health equity for transgender 

populations, with a particular focus on subgroups that are most at risk for chronic 

conditions, such as trans masculine and nonbinary people.

The predicted probabilities of nearly all conditions were significantly higher among 

transgender people relative to their cisgender counterparts. When examining physical health 

conditions by gender subgroup, we found that the predicted probability of hypertension was 

elevated among cisgender women compared with cisgender men, yet similar between trans 

feminine and nonbinary people and trans masculine and nonbinary people. This similarity 

between transgender subgroups may be in part a result of the physiologic effects of gender­

affirming estrogen for trans feminine and nonbinary people, which has been shown to 

be associated with cardiovascular disease.23 However, compared with trans feminine and 

nonbinary people, cisgender men, and cisgender women, trans masculine and nonbinary 

people had the highest burden for more than half of the other physical health conditions, 

including hypertension and most other cardiovascular outcomes, which is consistent with 

prior research comparing the cardiovascular health of cisgender people with that of 

trans masculine and nonbinary people receiving gender-affirming hormones.24,25 Chronic 

pulmonary disease was significantly elevated among trans masculine and nonbinary people 

compared with trans feminine and nonbinary people. Consistent with prior research,26 

cisgender women had a greater predicted probability of chronic pulmonary disease relative 
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to cisgender men. Furthermore, we found a slight disparity in renal disease such that 

trans feminine and nonbinary people had a greater risk for renal failure compared with 

trans masculine and nonbinary people. Although renal failure was slightly higher among 

cisgender men than cisgender women in our sample, prior research has found that males 

are nearly twice as likely as females to reach end-stage renal failure.27 Finally, we found 

that the largest disparity among the chronic conditions across gender groups was observed 

for AIDS/HIV. Trans feminine and nonbinary people had 8.7, 5.2, and 21.3 times the 

predicted probability of AIDS/HIV compared with trans masculine and nonbinary people, 

cisgender men, and cisgender women, respectively—a finding that is highly consistent with 

surveillance data.9,28

Large disparities were also observed in the predicted probability of mental health and 

substance use conditions, with transgender people having approximately 4.0, 2.7, 2.5, and 

1.6 times the predicted probability of psychoses, depression, drug use disorder, and alcohol 

use disorder, respectively, relative to cisgender people. However, given that the standards of 

care for accessing gender-affirming medical care require transgender people to meet with 

a mental health practitioner before accessing hormones and surgeries, increased rates of 

mental health conditions among the transgender cohort may be driven by this requirement 

rather than by actual prevalence.17

Furthermore, consistent with the literature,29 we found that the predicted probability of drug 

and alcohol use disorders was 42–90 percent higher among cisgender men than cisgender 

women. However, the predicted probability of substance abuse was greater among trans 

feminine and nonbinary than among trans masculine and nonbinary people. Prior research 

has linked these disparities in AIDS/HIV and mental health to minority stress and stigma, 

which restrict access to health-promoting resources and contribute to poor physical and 

mental health outcomes for this population relative to cisgender people.30–32 Multilevel 

interventions are needed to prevent stigma, which contributes to health inequities at the 

policy and service delivery level, to improve health outcomes for transgender populations.

In addition, rates of morbidity appear elevated in our matched cisgender sample compared 

with in the similar-age general population,3334 which indicates that the prevalence of 

morbidities among our cisgender cohort is not representative of a randomly selected 

cisgender cohort and that these findings may understate the disparities in morbidity between 

transgender and cisgender populations.

Research And Policy Implications

Claims analyses provide a useful means to understand transgender health and allow 

for comparisons across a host of chronic conditions that are not possible using small 

convenience samples. Furthermore, using algorithms to stratify by gender or sex assigned at 

birth allows for comparisons to be made both within and across transgender and cisgender 

groups. This stratification provides a meaningful insight into health disparities unique to 

certain subpopulations of transgender people and is a strategy that should be leveraged in 

future research.
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Although claims analysis provides a mechanism to explore a host of previously unexplored 

or underexplored health conditions, the inclusion of sex and gender questions in national 

surveillance data, such as the National Health Interview Survey and the National Health 

and Nutrition Examination Survey, is greatly needed to increase understanding of the 

prevalence of these conditions among US transgender populations that are uninsured, as 

well as the structural, social, and behavioral drivers of the disparities described here. 

Policy change is needed to ensure the inclusion of gender identity data in future census 

data and other national surveys. In light of the health disparities observed here and prior 

research documenting discrimination as a driver of poor health,30–32 there is an ongoing 

need to ensure that state and federal nondiscrimination policies ensure protections against 

discrimination on the basis of gender identity and expression.

Conclusion

Our findings documenting an elevated risk for morbidity among transgender people 

underscore the importance of future research that does not simply focus on a single 

chronic condition but considers the prevalence of multiple conditions that have ramifications 

for the health and well-being of transgender populations. Our work also highlights the 

importance of gender subgroups within transgender populations, such as transgender men, 

transgender women, and gender nonbinary people, in understanding the distributions of 

chronic conditions within transgender cohorts, and it stresses the need for interventions 

that address the health of trans masculine and nonbinary people in particular. Ultimately, 

insurance administrators and national surveillance systems should collect self-reported 

gender identity information inclusive of transgender identities to increase understanding of 

the health of transgender people relative to cisgender people across nationally representative 

data sets. In the context of research documenting discrimination as a contributing factor to 

poor health outcomes among transgender populations, these findings highlight the need for 

federal and state nondiscrimination protections for transgender people.
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EXHIBIT 2. Number of transgender enrollees in US commercial insurance plans, by enrollment 
start year, 2001–19
SOURCE Authors’ analysis derived from administrative data from Optum’s Clinformatics 

Data Mart Database, 2001–19. NOTE The data source included deidentified insurance claims 

for privately insured and Medicare Advantage enrollees.
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EXHIBIT 1:

Characteristics of matched transgender and cisgender cohorts in US commercial insurance plans, weighted, 

2001–19

Transgender (n = 36,069) Cisgender (n = 1,263,420)

Enrollment timing and claims (weighted mean)

 Age at enrollment, years 32 32

 Years enrolled 4.9 4.9

 Years with at least 1 claim 5 5

Race (weighted %)

 Asian 1.8 1.8

 Black 6.8 6.8

 Hispanic 7.2 7.2

 Unknown 20.3 20.3

 White 64.0 64.0

Census region at enrollment (weighted %)

 Midwest 24.1 24.1

 Northeast 9.6 9.6

 South 40.8 40.8

 West 25.4 25.4

SOURCE Authors’ analysis derived from administrative data from Optum’s Clinformatics Data Mart Database, 2001–19. NOTE The data source 
included deidentified insurance claims for privately insured and Medicare Advantage enrollees.

Health Aff (Millwood). Author manuscript; available in PMC 2022 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Hughes et al. Page 14

EXHIBIT 3:

Predicted means and probabilities of chronic conditions among enrollees in US commercial insurance plans, 

by transgender status, weighted, 2001–19

Transgender Cisgender

Total morbidity score (mean) 3.00 1.99

Cardiovascular conditions (%)

 Hypertension 27.27 32.64

 Cardiac arrhythmia 17.25 12.56

 Valvular disease 8.96 7.50

 Peripheral vascular disorders 7.31 8.06

 Congestive heart failure
a 4.95 3.68

 Coagulopathy 4.44 3.03

 Pulmonary circulation disorders 2.88 2.24

Neurological conditions (%)

 Other neurological disorders 8.09 5.34

 Paralysis 1.30 0.97

Weight, diabetic, and thyroid conditions (%)

 Obesity 21.87 15.62

 Fluid and electrolyte disorders 15.54 10.16

 Hypothyroidism 19.13 12.90

 Diabetes 12.88 13.90

 Abnormal weight loss 7.80 4.35

Mental health and substance use (%)

 Depression 56.46 19.86

 Drug use disorder 8.12 3.21

 Psychoses 5.81 1.44

 Alcohol use disorder
a 5.25 3.20

Other chronic conditions (%)

 Chronic pulmonary disease 26.29 18.13

 Blood loss or deficiency anemia 10.75 6.54

 Liver disease
a 9.22 5.97

 Renal failure
a 5.61 4.06

 Rheumatoid arthritis/collagen 7.88 5.30

 Cancer
b 5.12 5.05

 AIDS/HIV 1.51 0.29

 Peptic ulcer disease excluding bleeding 2.13 1.25

SOURCE Authors’ analysis derived from administrative data from Optum’s Clinformatics Data Mart Database, 2001–19. NOTES The data source 
included deidentified insurance claims for privately insured and Medicare Advantage enrollees. Total morbidity score was determined using the 
Elixhauser Comorbidity Index. The underlying transgender numbers vary as a result of our transgender identification criteria, as some chronic 
condition and transgender exclusion codes overlap with those of the Elixhauser Comorbidity Index. So as to not bias our estimates downward, we 
removed people from our calculations who were identified as transgender only because they fell into an inclusion category that required that they 
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did not have the condition being analyzed. See Jasuja GK, et al., note 3 in text, for more detail. Sample sizes are in exhibit 1 except where noted. p 
< 0.001 for all variables.

a
Transgender n = 35,631.

b
Transgender n = 31,124.
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