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Abstract

Purpose: Data on the health and well-being of the transgender population are limited. However, using claims
data we can identify transgender Medicare beneficiaries (TMBs) with high confidence. We seek to describe
the TMB population and provide comparisons of chronic disease burden between TMBs and cisgender Medicare
beneficiaries (CMBs), thus laying a foundation for national level TMB health disparity research.
Methods: Using a previously validated claims algorithm based on ICD-9-CM codes relating to transsexualism
and gender identity disorder, we identified a cohort of TMBs using Medicare Fee-for-Service (FFS) claims
data. We then describe the demographic characteristics and chronic disease burden of TMBs (N = 7454) and
CMBs (N = 39,136,229).
Results: Compared to CMBs, a greater observed proportion of TMBs are young (under age 65) and Black, although these differences vary by entitlement. Regardless of entitlement, TMBs have more chronic conditions
than CMBs, and more TMBs have been diagnosed with asthma, autism spectrum disorder, chronic obstructive
pulmonary disease, depression, hepatitis, HIV, schizophrenia, and substance use disorders. TMBs also have
higher observed rates of potentially disabling mental health and neurological/chronic pain conditions, as well
as obesity and other liver conditions (nonhepatitis), compared to CMBs.
Conclusion: This is the first systematic look at chronic disease burden in the transgender population using Medicare FFS claims data. We found that TMBs experience multiple chronic conditions at higher rates than CMBs,
regardless of Medicare entitlement. TMBs under age 65 show an already heavy chronic disease burden which
will only be exacerbated with age.
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Introduction

I

n 2011, the Institute of Medicine identified transgender adults as an understudied population in critical need of
more health research.1 Despite the lack of nationally representative data on the transgender population, there have
been substantial contributions from sources such as the
National Transgender Discrimination Survey, which provide a crucial, although narrow, window into many aspects
of health and well-being for transgender Americans.2 Evolving terminology has contributed to challenges in identifying transgender people. While some transgender people
identify as transgender (e.g., trans woman, Male-to-Female,
trans man, Female-to-Male), there are other individuals
who choose only to identify themselves as male or female,
1
2

in alignment with their gender identity and not their sex
assigned at birth.3 Still other people do not identify within
the gender binary and may use terms such as gender nonconforming, nonbinary, or gender queer.4,5 Keeping the
challenges of data collection in mind, there are passive
methods for identifying likely transgender individuals
through administrative data that do not require the person
to self-identify.6–8
There are known health disparities for transgender adults, including increased cigarette smoking, elevated risk of depression,
and attempted suicide.9–14 Yet, little is known about chronic
conditions in transgender adults, and data on older transgender
adults are even more scarce.3,13,14 According to a 2016 analysis
of data from the Behavioral Risk Factor Surveillance System,
there are *1.4 million transgender identified people in the
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United States.15 Flores et al. also found that over 217,000 transgender people were ages 65 and older,15 while others estimate
this population to be as high as 700,000.16 Until transgender
people feel comfortable, safe, and supported in accessing healthcare, it is likely to remain challenging to estimate the size of the
transgender population, let alone collect data adequately, especially among older adults who fear discrimination.16
Transgender people often have challenges with health insurance that prevent them from receiving preventive and/or
medical care.14,17,18 Medicare beneficiaries, the majority of
whom qualify for Medicare through aging into the program
at age 65 or having an eligible disabling condition, have the
advantage of insurance coverage, although other obstacles to
accessing care may remain.19 Our research previously identified Medicare Fee-for-Service (FFS) beneficiaries receiving
transition-related care, including both those who qualified
for Medicare through the age pathway (ages 65 and older),
as well as through the disability pathway (ages 18–64).6
This article illuminates the chronic disease burden in the
FFS transgender Medicare beneficiary (TMB) population
and differences in chronic diseases in those entitled on age
versus those entitled on disability. By presenting comparisons of these populations who are under 65 or 65 and
older, we observe how chronic conditions can intensify or increase with age. In addition, many of the beneficiaries who
qualify for Medicare through disability will eventually age
into the 65 and older group and we can view that as a forecast
of how the Medicare population may change in the future.
Research is still emerging for the older and disabled transgender populations, and this analysis of Medicare claims
data contributes to this critical area.
Methods
Data source and study population

Using Medicare claim records accessed through the Centers
for Medicare & Medicaid Services (CMS) Chronic Conditions
Data Warehouse (CCW), we identified all FFS beneficiaries
eligible and alive at the start of 2015 and not entitled based
on end-stage renal disease alone (N = 39,143,683). Beneficiaries were then separated into four groups based on gender
identity and entitlement: disabled TMBs (N = 5321), disabled
cisgender Medicare beneficiaries (CMBs; N = 6,548,168),
aged TMBs (N = 2133), and aged CMBs (N = 32,588,061).
The Institutional Review Board at NORC at the University
of Chicago approved this study.
The data used in this study have no sampling error because
we used the entire universe of claims filed in Medicare in
2015 as our data source and examined the full Medicare population for this study. Thus, statistical testing, which is used
to quantify the possible variation and uncertainty around the
inferences drawn from a sample, is not needed. There is no
statistical uncertainty, and all observed differences are true
differences within the Medicare FFS population.
Identifying transgender beneficiaries

From the Medicare FFS administrative claims data, we
identified TMBs using the International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) diagnosis codes for sexual and gender identity disorders
(302.50, 302.51, 302.52, 302.53, 302.6, and 302.85).20 All
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Medicare Part A and B claims from January 1, 2010 through
September 30, 2015 were searched for these ICD-9-CM
codes in any position on the claim (after September 30,
2015, Medicare began using ICD-10 codes). Claim types included inpatient and outpatient hospital, carrier (e.g., physician and physician extenders), skilled nursing facility, home
health agency, and durable medical equipment. After identifying all claims with at least one of these codes, we used beneficiary identification numbers to identify unique individuals
and linked those individuals to 2015 CMS FFS claims data
containing Medicare enrollment information, vital status, demographics, and indicators for chronic conditions and potentially disabling conditions. Our method is designed to
minimize misclassification of beneficiaries as transgender
and has been used with Medicare claims elsewhere.6 However, an unknown number of TMBs, including those who
do not seek medical care, may be misclassified as CMBs.
Measures

Beneficiary age and race/ethnicity were reported based on
information available in 2015 Medicare enrollment data.
Age is reported as beneficiary age at the end of 2015. In
Medicare records, race and ethnicity are combined into a single parameter with seven mutually exclusive categories:
White, Black, Hispanic, American Indian/Alaska Native,
Asian/Pacific Islander, Other, and Unknown.21
Twenty chronic conditions were chosen based on standard
definitions and measures identified for use in administrative
health data.22,23 Standard groupings to define multiple chronic
conditions (MCCs) were applied to present the chronic condition burden (0–1, 2–3, 4–5, and 6+ chronic conditions).22,24,25
In addition to the 20 chronic conditions, 12 potentially disabling conditions were identified based on prior knowledge
and availability in Medicare claims data. The potentially disabling conditions were identified using indicators based on
validated algorithms available in the CCW.23
Analytic methods

Cross-tabulations of categorical variables for age, race/ethnicity, chronic condition burden, and individual chronic and
potentially disabling conditions were performed on 2015
Medicare data. Comparisons are made between TMBs and
CMBs overall, among those who qualified for Medicare
based on disability, and among those who qualified for Medicare based on age. All analyses were performed in the CMS
Virtual Research Data Center environment using SAS version
9.4 (SAS Institute Inc., Cary, NC). Analysis was performed on
100% Medicare claims data, which means that there is no
sampling error in our observed estimates and no need to perform statistical testing.
Results
Demographics

Overall, TMBs are younger than CMBs (Table 1). This is
driven in large part by the fact that 71.4% of TMBs are entitled on disability, who are by definition under age 65, compared to 16.7% of CMBs. Within the group of beneficiaries
entitled on disability, TMBs are younger than CMBs, with
almost double the percentage of beneficiaries for ages
18–44 (46.6% vs. 23.7%, respectively). Similarly, among
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Table 1. Age and Race/Ethnicity of Medicare Beneficiaries, by Gender Identity
and Medicare Entitlement, 2015

Characteristic
N
Subpopulation%
Mean age (SD)
Age
18–44 years
45–54 years
55–64 years
65–74 years
75–84 years
85 years and older
Race/ethnicityb
White
Black
American Indian/Alaska Native
Asian/Pacific Islander
Hispanic
Other
Unknown

Entitled on disabilitya
All transgender All cisgender
beneficiaries
beneficiaries Transgender Cisgender
7454

39,136,229

53.1 (16.6)

Entitled on agea
Transgender

Cisgender

70.9 (12.4)

5321
71.4%
44.9 (11.5)

6,548,168
16.7%
51.3 (10.5)

2133
28.6%
73.4 (7.6)

32,588,061
83.3%
74.8 (8.4)

33.2
20.2
17.9
19.2
6.4
3.1

4.0
4.7
8.1
47.7
23.3
12.3

46.6
28.4
25.1
N/Aa
N/A
N/A

23.7
27.8
48.5
N/A
N/A
N/A

N/A
N/A
N/A
67.1
22.2
10.7

N/A
N/A
N/A
57.2
28.0
14.7

76.8
12.3
1.0
1.7
6.4
0.7
1.2

78.1
9.6
0.6
2.8
6.7
0.8
1.4

72.7
15.5
1.1
1.5
7.4
0.7
1.0

67.6
18.9
1.0
1.6
9.3
0.7
0.9

86.8
4.5
0.6
2.0
3.8
0.7
1.6

80.2
7.8
0.5
3.0
6.2
0.9
1.5

Medicare Master Beneficiary Summary File (MBSF), 2015; data available in the CMS Chronic Conditions Data Warehouse (CCW) Virtual
Research Data Center (VRDC). Excludes beneficiaries with end-stage renal disease. Percentages may not add up to 100.0% due to rounding.
a
Because entitlement reason is defined based, in part, on age of Medicare beneficiaries, no beneficiary categorized as ‘‘Entitled on Disability’’ will be 65 years or older; likewise, no beneficiary categorized as ‘‘Entitled on Age’’ will be under 65 years.
b
Categories are mutually exclusive (e.g., ‘‘White’’ indicates non-Hispanic White, ‘‘Black’’ indicates non-Hispanic Black).

beneficiaries entitled on age, a higher percentage of TMBs
are between the ages of 65 and 74 (67.1% vs. 57.2% for
CMBs), and a lower percentage of TMBs are age 85 and
older (10.7% vs. 14.7% for CMBs).
The majority of TMBs and CMBs overall and in each entitlement category are White (Table 1). When comparing all
TMBs with all CMBs, a greater percentage of TMBs are
Black (12.3% vs. 9.6% for CMBs). However, due to the
fact that the majority of TMBs are entitled on disability
(71.4%), but the majority of CMBs are entitled on age
(83.3%), this relationship is reversed (i.e., a greater percentage of CMBs are Black) when observing the corresponding
percentages within each entitlement category. This reversal
of relationship is due to the extreme difference in distribution
of TMBs and CMBs across the two entitlement groups (i.e.,
Simpson’s paradox).
Chronic condition burden

TMBs have a higher observed burden of chronic conditions
than CMBs, both overall and within each entitlement category
(Figure 1). Overall, 88.2% of TMBs have MCCs (defined as
more than one chronic condition), whereas 72.4% of CMBs
have MCCs. In addition, a much higher percentage of TMBs
have six or more chronic conditions; this relationship holds
across the overall population (39.7% vs. 32.3% for CMBs),
beneficiaries entitled on disability (36.2% vs. 25.6% for
CMBs), and beneficiaries entitled on age (48.6% vs. 33.6%).
Chronic conditions

Considering each chronic condition separately in the overall population (Table 2), TMBs have higher observed percent-

ages of asthma (29.6% vs. 13.6% in CMBs), autism spectrum
disorder (3.0% vs. 0.3% in CMBs), chronic obstructive pulmonary disease (COPD) (27.3% vs. 20.8% in CMBs), depression (76.3% vs. 28.8% in CMBs), hepatitis (8.6% vs. 1.7% in
CMBs), HIV (11.2% vs. 0.4% in CMBs), schizophrenia
(22.1% vs. 2.3% in CMBs), and substance use disorders
(26.6% vs. 4.2% in CMBs). These relationships also persist
when observing the percentages within both entitlement categories. Conversely, a lower percentage of TMBs are observed
to have cancer, cardiac arrhythmia, and osteoporosis, compared to CMBs; these conditions are much more common in
beneficiaries of ages 65 and older by a factor of three or
more and thus appear less often overall for TMBs than CMBs.
When observing only beneficiaries entitled on age (Table 2),
a higher percentage of TMBs have arthritis (54.7% vs. 45.6% in
CMBs), chronic kidney disease (33.5% vs. 23.1% in CMBs),
congestive heart failure (27.5% vs. 20.9% in CMBs), coronary
artery disease (47.8% vs. 38.3% in CMBs), dementia (18.2%
vs. 12.2% in CMBs), diabetes (38.6% vs. 30.6% in CMBs),
hyperlipidemia (75.9% vs. 64.8% in CMBs), hypertension
(77.5% vs. 66.9% in CMBs), and stroke (16.5% vs. 12.2%
in CMBs).26–33
Potentially disabling conditions

Overall, TMBs had much higher observed percentages of
all mental health and neurological/chronic pain conditions,
as well as obesity and other nonhepatitis liver conditions,
compared to CMBs (Table 3). This relationship also persists
in both entitlement groups. In addition, among beneficiaries
entitled on age, a higher percentage of TMBs had peripheral
vascular disease (26.2% vs. 17.9% in CMBs).
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FIG. 1.
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Number of chronic conditions, by gender identity and Medicare entitlement, 2015.

Table 2. Percentage of Medicare Beneficiaries with Chronic Conditions, by Gender Identity
and Medicare Entitlement, 2015

Characteristic
Arthritis
Asthma
Autism spectrum disorder
Cancer
Cardiac arrhythmia
Chronic kidney disease
Congestive heart failure
COPD
Coronary artery disease
Dementia
Depression
Diabetes
Hepatitis
HIV
Hyperlipidemia
Hypertension
Osteoporosis
Schizophrenia
Stroke
Substance use

Entitled on disabilitya

Entitled on agea

All transgender
beneficiaries

All cisgender
beneficiaries

Transgender

Cisgender

Transgender

Cisgender

39.2
29.6
3.0
5.7
6.3
23.1
16.0
27.3
30.4
10.2
76.3
31.1
8.6
11.2
61.1
59.9
8.2
22.1
9.0
26.6

43.6
13.6
0.3
11.4
11.4
22.1
19.7
20.8
35.7
11.0
28.8
30.2
1.7
0.4
61.6
64.2
15.7
2.3
11.2
4.2

32.9
33.2
4.0
2.9
2.6
18.9
11.4
26.1
23.4
6.9
85.5
28.2
10.1
14.6
55.2
52.8
4.5
28.2
5.9
33.8

33.4
18.0
1.3
3.8
3.4
17.5
13.5
21.0
23.1
4.8
47.9
28.0
5.1
1.7
45.5
51.0
5.5
9.6
6.7
14.8

54.7
20.9
0.4
12.9
15.7
33.5
27.5
30.4
47.8
18.2
53.5
38.6
5.0
2.5
75.9
77.5
17.5
6.7
16.5
8.44

45.6
12.7
0.0
13.0
13.0
23.1
20.9
20.7
38.3
12.2
24.9
30.6
1.0
0.1
64.8
66.9
17.7
0.9
12.2
2.0

Medicare chronic conditions files, 2015; data available in the CMS Chronic Conditions Data Warehouse (CCW) Virtual Research Data
Center (VRDC). Excludes beneficiaries with end-stage renal disease.
a
Because entitlement reason is defined based, in part, on age of Medicare beneficiaries, no beneficiary categorized as ‘‘Entitled on Disability’’ will be 65 years or older; likewise, no beneficiary categorized as ‘‘Entitled on Age’’ will be under 65 years.
COPD, chronic obstructive pulmonary disease; HIV, human immunodeficiency virus
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Table 3. Percentage of Medicare Beneficiaries with Potentially Disabling Conditions,
by Gender Identity and Medicare Entitlement, 2015

Characteristic
Mental health
Anxiety disorders
Bipolar disorder
Depression
Personality disorders
Post-traumatic stress disorder
Schizophrenia and other
psychotic disorders
Neurological/chronic pain
Epilepsy
Fibromyalgia
Migraine
Other
Obesity
Nonhepatitis liver conditions
Peripheral vascular disease

Entitled on disabilitya

Entitled on agea

All transgender
beneficiaries

All cisgender
beneficiaries

Transgender

Cisgender

Transgender

Cisgender

62.4
39.9
67.4
25.3
22.7
26.7

20.2
4.9
22.3
1.6
1.6
5.6

71.8
51.0
76.1
32.2
29.2
36.3

34.2
17.4
38.5
6.1
6.3
13.0

38.9
12.4
45.6
8.1
6.2
13.3

17.3
2.4
19.1
0.7
0.6
4.1

10.5
37.2
14.8

3.3
20.7
4.4

12.7
39.5
18.2

8.6
30.3
10.1

5.1
31.7
6.3

2.2
18.7
3.2

31.3
12.0
13.2

17.2
7.3
16.5

34.8
12.0
8.0

25.4
9.6
9.6

22.6
12.1
26.2

15.6
6.8
17.9

Medicare chronic conditions files, 2015; data available in the CMS Chronic Conditions Data Warehouse (CCW) Virtual Research Data
Center (VRDC). Excludes beneficiaries with end-stage renal disease.
a
Because entitlement reason is defined based, in part, on age of Medicare beneficiaries, no beneficiary categorized as ‘‘Entitled on Disability’’ will be 65 years or older; likewise, no beneficiary categorized as ‘‘Entitled on Age’’ will be under 65 years.

Discussion

Consistent with the larger literature that has found that people who identify as transgender are more likely to be younger,
our research also found that the transgender Medicare population skewed younger compared to their cisgender peers.34 We
also found that higher percentages of TMBs experience
chronic conditions regardless of entitlement status, including
asthma, autism spectrum disorder, COPD, depression, hepatitis, HIV, schizophrenia, and substance use. This is consistent
with the limited evidence available in the literature that transgender adults are diagnosed with more chronic conditions.1,10,35 Potentially disabling conditions were also much
more common in TMBs than CMBs, including a range of
mental health, neurological, and chronic pain conditions.
Our findings on the potentially disabling mental health conditions were especially notable, indicating that those conditions
were much more common in TMBs than in CMBs by upwards
of 20 percentage points for most conditions. These findings,
while striking, align with what has been reported in much of
the previous literature on transgender patients.2,36–39
In addition, we observed disparities among older TMBs,
who were entitled to Medicare based on age. Although rates
of chronic conditions in this group were high for both
TMBs and CMBs, many chronic conditions that typically
occur or worsen in older ages were observed to be even
more common among TMBs.26–33 In this study, we observed that TMBs had higher rates of hypertension, congestive heart failure, coronary artery disease, hyperlipidemia,
arthritis, dementia, stroke, Chronic Kidney Disease, and diabetes, compared to their CMB counterparts. The literature
on the burden of these types of nonmental health chronic
conditions in transgender individuals is very sparse, especially in the United States, and even more so for older transgender adults.40 Two small studies have shown similar

findings for cardiovascular disease and diabetes; however,
the studies were both conducted only with transgender patients on hormone therapy, and effects varied by sex
assigned at birth.41,42 A narrative review provides additional examination of transgender people taking hormones
and the risk factors for cardiovascular disease.43 More research is needed into the intersectional effects of aging
and chronic conditions in older transgender patients.
Looking at the racial/ethnic characteristics of TMBs also illuminates further possibilities for research into health disparities.
Substantial evidence suggests that racial/ethnic minorities experience worse health outcomes and more chronic conditions than
their White peers. This phenomenon will likely only be exacerbated because of the compounding forces of being both transgender and a racial/ethnic minority.11,44
Limitations

Because our research was limited to using ICD-9-CM diagnosis codes from claims data, we may have misclassified some
TMBs as CMBs if their identity or transition status was not
reflected in the codes. Other approaches using additional information not available in claims data have yielded a more
complete picture of the transgender population. For instance,
Roblin et al. conducted similar analyses using electronic
health records and supplemented diagnostic codes with key
word searches.8 Similarly, research using electronic health records at the Veterans Health Administration cross-checked
ICD-9 codes with patient histories and other health record
documentation.7 However, administrative records still provide
a rich source of information on transgender health and wellbeing that can pave the way for increased data collection in national surveys and more uniform clinical data reporting.
Some of the differences in chronic conditions we observed
may be due, at least in part, to the fact that TMBs are more
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likely to be disabled than the CMB community and future research should consider accounting for this through matched
pair analysis.
Our findings do not report on sex or gender identity;
Medicare records do not include separate sex and gender variables, and it is therefore not possible to separate sex
assigned at birth from gender identity. While some TMBs
may have officially changed their sex to reflect their gender
identity, these changes may or may not be reflected in the
data available in Medicare claims.
Systemic issues of discrimination and pervasive distrust of
healthcare providers may lead transgender people to delay or
defer even basic healthcare for prevention and treatment of
chronic conditions.4,7 Some transgender people may also
delay transition-related care that is essential to their health
and well-being, which would preclude them from being visible in claim records. As a result, our study may underestimate the number of TMBs—they may simply avoid care or
the care that they receive may not be captured by the ICD9-CM codes used in our research.
Future research

As the literature on the transgender population continues
to grow, more research is needed to better understand the
unique needs of the transgender Medicare population.
Improving data collection and analysis methods from claims
and other sources (e.g., electronic health record data, surveys, etc.) can significantly enhance data availability for
analysis of the transgender population.8,45 This is particularly important given that at time of authorship no current national survey or administrative health data collection strategy
explicitly mandates the collection of gender identity. The
final rule for Certified Electronic Health Record Technology
requires that electronic health records have the ability to collect gender identity in the demographic section.46 However,
this is no guarantee that providers will ensure that gender
identity data are collected.
Other efforts are also underway to address the issue of accurate identification of transgender individuals. In 2016, a
Federal Interagency Working Group was convened to review
identification and measurement of sexual and gender minority populations in federal surveys, with the aim of improving
data quality and setting a federal research agenda.45,47,48 Priority areas recommended for future research include refining
question terminology (e.g., cultural and linguistic groups
may not identify with the term ‘‘transgender’’), examining
the effects of proxy reporting, and translation of sexual orientation and gender identity questions into other languages.48 These recommendations are a necessary first step
for accurate identification of transgender individuals in the
broader population and will provide a more standardized
structure for reporting population estimates for all sexual
and gender minorities. As more data become available
through national surveys, electronic health records, and
other administrative data systems, we will be better equipped
to discover additional trends in chronic disease burden,
healthcare access, and utilization.
Conclusion

This study provides a clearer picture of the comorbidity
profile of TMBs; future research should build upon this foun-
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dation and work toward ways to reduce disparities. Eliminating health disparities and achieving health equity is a core
goal for Healthy People 2020, and by identifying these disparities for TMBs, we can begin to address them.49 While
many of our findings echoed results seen in previous studies,
especially in regards to race/ethnicity and prevalence of
mental health conditions, we also observed lesser-noted findings such as higher prevalence of many age-associated
chronic conditions among older TMBs; these results warrant
further investigation. In addition, more research is needed
into the intersection of gender identity, race/ethnicity, and
Medicare entitlement and how that affects chronic condition
burden. Our findings continue to build an evidence base not
only for researchers but also for clinicians to draw from as
they care for transgender patients.
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