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Abstract

Objective: To describe the prevalence of PSA screening amongst transgender women. A
transgender individual is someone whose gender identity differs from their birth sex or the societal
norms of that assigned sex. There are no formal guidelines regarding PSA screening in transgender
women, even though they retain prostatic tissue throughout the gender-affirming process, and there
is a lack of existing data to adequately inform clinical practice.

Methods: We identified a cohort of transgender women in the IBM MarketScan dataset using
ICD codes. The patient’s eligibility for inclusion was determined on an annual basis for the

years 2013-2019. For each year, we required continuous enrollment, 3 months of post-transgender
diagnosis follow-up, and aged 40-80 without a prior diagnosis of prostate malignancy. This cohort
was compared to cisgender men with similar eligibility criteria. The proportions of individuals
undergoing PSA screening were compared using log-binomial regression.

Results: A group of 2957 transgender women met the inclusion criteria. We saw significantly
lower PSA screening rates among transgender individuals for ages 40-54 and 55-69, but higher
rates within the age group 70-80 (p < 0.001 for all).

Conclusion: This is the first study evaluating PSA screening rates for insured transgender
women. While the rates for screening in transgender women over the age of 70 are higher, the
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overall rate of screening for all other age groups lags below the general population in this dataset.
Further investigation is necessary to provide equitable care for the transgender community.

Keywords

transgender persons; prostate specific antigen; cancer screening; gender equity; preventative

medicine

Introduction

Methods

In the United States, there are over 1.4 million individuals who identify as transgender

and the number is growing.! This diverse population comprises people whose gender
identity (how one views one’s gender) or gender expression (the conveyance of gender to
others) differs from the sex assigned at birth.2 This incongruence may lead patients to seek
gender-affirming care, such as hormone treatment and gender-affirming surgery. Although
transgender individuals have unique health concerns, consideration of gender identity is

not reflected within national standards of medical practice, largely due to the absence of
data that pertains specifically to the transgender population.3# Because of this, the medical
treatment of transgender individuals may fall away from traditional gender-based guidelines
of care, thus significantly contributing to healthcare disparities. A prime example of gender-
based preventative care is PSA screening. Current PSA screening guidelines recommend
beginning PSA testing in men aged 55-69. However, screening is recommended for men age
40 who are at high risk for the development of prostate cancer, such as those with a strong
family history. Additionally, screening is not recommended in men over age 70, although
men in this age group who are in excellent health can benefit from screening.24

For this study, we focused on transgender women: people assigned male sex at birth but

who identify as women. We utilized the IBM® MarketScan® Research Databases to examine
a particularly important area of medical practice: preventative screening. The MarketScan
database is one of the largest convenience samples of the United States population that has
employer-provided health insurance.® In this study, we performed a review of the prevalence
of prostate cancer screening, and associated demographic data, in patients who identify as
transgender women. We hypothesized that the rate of PSA screening in the transgender
female population would be significantly lower than the rate amongst cisgender males.

Data were obtained from medical claims in the IBM® MarketScan® Commercial and
Medicare Supplemental Databases for the years 2013-2019. We included patients at all
stages of transition. Transgender women were identified using standard ICD-9 and ICD-10
diagnosis codes chosen after a literature review regarding effectively identifying transgender
patients via Medicare claims and electronic health data®—8 (Table S1). Individuals were
included on an annual basis if they were aged 40-80 years, were continuously enrolled for
that year, and had a transgender diagnosis prior to October 1 of that year to allow for a
three-month follow-up period after the diagnosis. Individuals were excluded for all years
following a diagnosis of prostate cancer or a prostatectomy, and were excluded in the year
of their cancer diagnosis or prostatectomy if it occurred prior to the first recorded PSA
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screening within that year (Table S2 and S3). We included the range of 40 years to 80
years in order to catch those patients that may be included as outliers in the screening
age population for the current guidelines (those aged 40-50 years and >70 years who are
healthy). PSA screening was identified via claims with CPT codes 84152 and 84153 or
HCPCS code G0103.

We assessed gender hormones used from the outpatient prescription claims, and defined
hormone usage as having a prescription of estrogen plus at least one progesterone, anti-
androgen, or GnRH agonist. Patients who have undergone orchiectomy as part of their
gender affirming surgical care may only be on estrogen therapy.2> However, there were
very few patients meeting these criteria in the MarketScan dataset and thus we decided

to maintain the aforementioned definition of hormone usage (Tables S14, S15). Relevant
medications were isolated using NDC codes (Table S5). Gender reassignment surgery was
identified via CPT codes (Table S6).

Demographic and clinical characteristics of the transgender cohort were summarized for all
years using mean with standard deviation (SD), median interquartile range, or frequency
with percentage as appropriate (Table S7). The rate of individuals receiving a PSA screening
was calculated with 95% confidence intervals (Cls) using a binomial distribution separately
for both the transgender and cisgender cohorts on a year-by-year basis, as well as the rate

of those who received at least one PSA screening over any year in which they met inclusion
criteria.

Log-binomial regression was used to estimate the rate ratio of PSA screening between
transgender women versus cisgender men for each age group. This model included
transgender status, year, age group, and the interaction between transgender status and

age group. A second log-binomial regression was used to estimate the rate ratio of PSA
screening between transgender women versus cisgender men for each year. An exploratory
log-binomial regression was used to assess the association between PSA screening and the
demographic and clinical characteristics. These characteristics included: year, age group,
geographic region, urban versus rural residence classification, hormone use in that year, and
gender-affirming surgery in that year or previous years. All analyses were performed using
SAS software version 9.4 (SAS Institute, Cary, NC) and R version 3.4.3 (R Foundation for
Statistical Computing, Vienne, Austria). Statistical significance was defined as p < 0.05,
without accounting for multiple testing.

There were 2,957 transgender women meeting inclusion criteria in at least one year, totaling
6,300 observations from non-distinct individuals over the period 2013-2019 (Figure S1).

The mean age was 53.1 years (SD 8.3). Additionally, 14,278,025 cisgender men meeting
identical inclusion criteria, except for the transgender diagnosis, were identified for a

total of 31,830,617 observations from non-distinct individuals over the period 2013-2019.
Patient demographics and clinical characteristics of the transgender cohort were shown in
Supplementary Table S7, stratified by year of inclusion for all patients that met inclusion and
exclusion criteria for that year.
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The rates of PSA screening in transgender women and cisgender men were reported on a
year-by-year basis in Table S8 and plotted in Figure 1. Additionally, the overall proportions
of individuals who received at least one PSA screening during the year(s) in which they
were included were reported in Table 1. Overall, the proportion of transgender women who
received at least one PSA screening during the year(s) in which they were included was
32.6% (95% ClI: 31.0% to 34.4%), whereas the proportion was 41.8% (95% ClI: 41.76% to
41.81%) in cisgender men.

Comparison by Age Group

The rate of PSA screening was compared between transgender women and cisgender men
using log-binomial regression for each age group (Table 2). Adjusting for year, the rate of
PSA screening among the transgender cohort was 26% (95% CI: 20%, 31%) lower than
the cisgender male cohort of 40-54 years old, 17% (95% CI: 13%, 22%) lower than the
cisgender male cohort of 55-69 years old, and 88% (95% CI: 60%, 121%) higher than the
cisgender male cohort of 70-80 years old (Figure 2).

Comparison by Year

The rate of PSA screening was compared between transgender women and cisgender men
using log-binomial regression for each year (Supplementary Table S8). The transgender
cohort has a statistically significantly lower rate of PSA screening than cisgender men in
all years except for 2017. Overall, there was a significant difference in the rate ratios for
different years (p = 0.02), however, there was not a monotonic increasing or decreasing
pattern. Specifically, there were no statistically significant differences in the rate ratios in
consecutive years from 2013-2016 and 2017-2019, but we did see a statistically significant
decrease in the magnitude of the rate ratios from 2016 to 2017.

Demographic Exploration

The results of the log-binomial regression, which explored the association of various clinical
and demographic characteristics with PSA screening of the transgender cohort, are shown
in Supplementary Table S9. There was no statistically significant difference in the rate

of screening in transgender females between any of the years when compared to 2013.
However, the year variable overall was statistically significant with a p-value of 0.021, due
to the increased screening rate in this population seen from 2016 to 2017 (p = 0.007). We
observed that older age and hormone use were associated with increased PSA screening
rates, whereas North Central/Northeast/West regionality and gender-affirming surgery were
associated with decreased PSA screening rates. Roughly 7% of the cohort did not have
prescription information available in MarketScan. We repeated the analysis by excluding
those individuals and the results were consistent (Table S11).

Discussion

In this novel study, we found that transgender women undergo PSA testing at a substantially
lower rate than cisgender men within the context of uncertainty regarding the potential
benefit of early prostate cancer detection. These findings suggest a need to build evidence
for prostate cancer guidelines that support equity in medical care for transgender women.
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There is limited healthcare research for the transgender community, especially regarding
preventative medicine outside of the realm of sexual health.® There is a dearth of large-scale
prospective studies specifically analyzing the incidence of various malignancies within the
transgender population,10 but health equity necessitates creating a body of knowledge to
inform best practices.11 12

While we do observe lower yearly PSA screening rates in transgender women compared

to cisgender men within the MarketScan dataset, once the patients are stratified into age
groups, the gap in screening narrows with each decade of age, revealing two important
patterns in the data. First, transgender women over the age of 70 received PSA screenings
at a higher rate than cisgender men after the year 2016. The reason behind this finding is
not readily apparent. Individuals over the age of 70 are outside the American Urological
Association’s recommended guidelines for receiving prostate cancer screening, unless

the patient has a life expectancy greater than 10-15 years, at which point the benefits

of screening outweigh the risks.24 However, the mortality rate among the transgender
population is twice that of the general population, as transwomen are at an increased risk of
death due to cardiovascular disease, HIV-related illness, and suicide.13 Because all patients
in MarketScan are privately insured, our cohort may have a perceived higher life expectancy
due to the ability to receive preventative medicine to avoid the top causes of mortality

seen in the general transgender population thus introducing a bias to this population to be
considered.14

A second trend observed in the dataset is an increasing rate of PSA screening for
transgender women over time. This increase may be attributed to a combination of
insurance reform and a rising awareness of the transgender population. The transgender
community has faced discrimination in numerous areas of society, but the provision of
healthcare has been a historically difficult struggle. In 2014, the CDC released the results
of their Behavioral Risk Factor Surveillance System survey (BRFSS), which showed a
two-fold increase in the number of people identifying as transgender in the United States
compared to a survey conducted in 2011.15 16 |_ater that year, a ban on Medicare coverage
of gender assignment surgery was repealed, allowing transgender individuals to submit
gender-affirming procedures for coverage.1”- 18 With the passage of the Affordable Care
Act in 2010, more attention has been paid to providing general healthcare to transgender
individuals, including preventative and mental health care.}” The increasing rates of PSA
screening among transwomen observed in MarketScan may therefore reflect these evolving
changes.

Our cohort had a hormone use rate of 25.2%, which is low compared to the general
population of transgender females.1® The reason for the low hormone use rates in our
cohort is likely two-fold. The previously published rates of hormone use in the overall
transgender population included individuals of all age ranges, while our study focused on
patients aged 40 and up. Because younger transgender patients are more likely to seek
gender-affirming hormone treatment, 20 the low rates seen in MarketScan may be the result
of cohort differences in an older population. Secondly, obtaining adequate coverage of
gender-affirming hormones from insurance providers is difficult, and many individuals
may have their claims rejected.® Consequently, it has been reported that nearly 10% of
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transgender individuals use nonprescription medications for hormone replacement therapy
in lieu of those provided from a licensed healthcare provider,21:17 and this subset was not
captured in our MarketScan population.

The results of this study have implications for future policy regarding screening
recommendations for prostate cancer in transgender women. It is critical to generate holistic
research within the area of transgender medicine to address the health care needs of this
population. In addition to quantitative data, key personnel interviews with primary care
physicians would generate qualitative information regarding the current real-time practice
of preventative healthcare in transgender individuals. This would provide unique insights
into clinical decision-making and help delineate potential mutable causes of disparity in
screening. Similar studies have been performed for cervical cancer screening in transgender
men, 22 23 and opening this conversation with providers will foster discussion and encourage
efforts in education.

These findings should be interpreted in the context of certain limitations. MarketScan

is not meant to record information primarily for a transgender population. However,

it contains several variables that can be tangentially utilized to identify individuals
belonging to the population of interest. For example, information about gender, prescription
hormone medications, and gender-affirming surgical options can be assessed in MarketScan.
Furthermore, our study findings rely heavily on the identification of transgender patients
through diagnosis codes in medical claims. Thus, the accuracy of the findings presented

in this study depends on the completeness and correctness of the original coding in this
secondary data set. In addition, the MarketScan databases do not contain information on
race, education level, ethnicity, ZIP code-level geographic data, or annual income. We
cannot report definitive observations regarding the relationship between PSA screening and
social determinants of health as outlined above. Finally, compared to cisgender counterparts,
transgender individuals are less likely to have privately insured healthcare or any type

of health insurance®20 which may limit our study’s generalizability. This is a particular
concern in the study because of the introduction of definitive confounders and biases such
as employment bias and insurance bias. It’s well established that those patients who have
insurance may be significantly different than other transgender patients without insurance
because of their access to preventative care.14 Future studies will require granular data
sources, such as electronic health records, that are inclusive of individuals from all payer
types including federal and state government programs and private coverage plans along
with healthcare organizations.

Conclusion

For privately insured patients identified in the MarketScan datasets, we see a lower PSA
screening rate among transgender women compared to cisgender men. The health care needs
of the transgender population lack key evidence in many areas. Because little is known
about the prevalence of prostate cancer in transgender women, this finding highlights the
necessity for future studies regarding the pathogenesis, prevention, and detection of prostate
malignancy in this population, regardless of their stage of gender transition. Further efforts
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address the healthcare concerns of individuals within the transgender community are
ramount to diminishing the disparities they currently face.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Rate of PSA screening by year among transgender women and cisgender men.
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Annual rate of PSA screening, stratified by age group, among transgender women and

cisgender men.
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Table 1:

Yearly PSA screening rates of transgender women and men in Marketscan research databases with 95%
confidence intervals

Year 2013 2014 2015 2016 2017 2018 2019 Any Year
Number of | g 723 697 888 1,164 1,299 1,101 2,957
individuals ’ ’ ’ '
Number
with PSA 103 147 148 184 313 331 274 965
Transgender screening
women
Ecsrﬁemn 24.07% | 2033% | 21.23% | 20.72% | 26.89% | 25.48% | 24.80% | 32.63%
ate (9509 (20.15, (17.49, (18.23, (18.13, (24.38, (23.15, (22.38, (30.95,
el 0 28.46) 23.49) 24.50) 23.57) 29.55) 27.96) 27.57) 34.36)
Number of
indviduals | 7:933.148 | 8,040,389 | 5045601 | 4865809 | 4357417 | 4276782 | 3,311,381 | 14,278,025
Number
. with PSA 2,297,488 | 2,253,265 | 1,460,275 | 1,387,619 | 1,269,893 | 1,278,918 | 1,027,316 | 5,966,527
M eﬁ screening
EgeAemn 28.96% 28.02% 28.94% 28.52% 29.14% 29.9% 31.02% 41.79%
oate (950% (28.93, (27.99, (28.90, (28.48, (29.10, (29.86, (30.97, (41.76,
ol 28.99) 28.06) 28.98) 28.56) 29.19) 29.95) 31.07) 41.81)
Legend:

The proportion of transgender women and cisgender men receiving a PSA screening was calculated on both a year-by-year basis and for the overall
proportion who received at least 1 PSA screening during the year(s) in which they were included (which could range from 1 to 7 years if inclusion
criteria were met consistently).
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Table 2:

PSA screening rate ratio by age, log-binomial regression adjusting for year

Age Rate Ratio of PSA screening between transgender women and men (95% CI) | P-Value
40-54 0.74 (0.69, 0.80) <0.001
55-69 0.83(0.78, 0.87) <0.001
70-80 1.88 (1.60, 2.21) <0.001

Legend:

A comparison of the rate of PSA screening by age between transgender women and cisgender men. These rate ratios are reported using the
cisgender male cohort as the reference group. A ratio <1 indicates a lower rate of PSA screening among the transgender cohort and a ratio > 1

indicates a higher rate of PSA screening compared to the reference group.
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