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OBJECTIVE

To examine the frequency and rate at which transfeminine patients receive prostate-specific
antigen testing compared to a matched cisgender cohort.

Patients with prostates who had encounters in our health system, are currently age 46 or older,
and who are alive were included in our study. Transfeminine patients were identified through
diagnosis codes and chart review. A 1:5 matched cohort was created based on patient age, race,
and area deprivation index. Conditional logistic regression was done to compare odds of re-
ceiving any testing and Poisson regression was done to compare the total tests.

A total of 275,112 patients were included in the study, of which 315 were confirmed to be
transfeminine. A well-matched 1:5 propensity-matched cohort was created. Our results suggest
that transfeminine patients were 0.28 (95% CI 0.20-0.38, P < .001) times as likely as cisgender
patients to receive at least 1 PSA test at our institution and received only 32% (95% CI 27%-
37%, P <.001) as many total PSA tests.

Until more is known about the best practices for PSA testing in the transfeminine population,
these patients should receive PSA testing. However, our results suggest that transfeminine pa-
tients are significantly less likely to receive any testing and significantly fewer tests in their
lifetimes, which may represent a significant healthcare disparity. UROLOGY 197: 80-87,
2025. © 2024 Elsevier Inc. All rights are reserved, including those for text and data mining, Al

METHODS

RESULTS

CONCLUSION
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rostate cancer (PCa) is the most commonly diag-

nosed non-cutaneous cancer and the second most

common oncological cause of mortality among cis-
gender men (men whose sex assigned at birth and gender
identity are both male) in the United States." Prostate-
specific antigen (PSA) testing has been shown to be asso-
ciated with earlier detection of PCa and a lower risk of PCa
specific mortality (PCSM) in cisgender men.”’ Un-
fortunately, little is known about prevalence of PCa in the
transfeminine (women who were assigned male at birth)
population.” On the other hand, overuse of PSA testing has
been shown to have negative impacts on patients by
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leading to overdiagnosis and overtreatment.” The risk of
overdiagnosis from PSA testing has led researchers to ex-
amine alternative methods for screening, including MRI®
and urine tests’ (eg, SelectMDX). While these methods
show promise, no research has compared their usage in
cisgender and transfeminine patients. Recent studies have
attempted to compare PSA testing between transfeminine
and cisgender individuals.”'" These studies identified a
lower frequency of PSA testing in transfeminine patients.
However, these studies suffer from several issues, including
non-representative samples (ie, private insurance patients
only), survey-based responses, and a lack of data granu-
larity. Given the significant differences between transfe-
minine and cisgender people in terms of access to
healthcare and disparities, it is important to better under-
stand current PSA testing practices in transfeminine in-
dividuals."" Previous research has also shown that
transfeminine individuals not on gender-affirming hormone
therapy (GAHT) have similar risk of PCa to cisgender
individuals,'* though at the time of diagnosis with PCa,
they tend to have more advanced stage.'” While for
transfeminine patients who are on GAHT, insufficient re-
search has been done into PSA testing and PCa. Hence,
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until more is known about this topic, it is important that
transfeminine patients, both on and off GAHT, receive
similar PCa testing to cisgender individuals.

To enhance knowledge on this emerging subject, we
compared PSA testing and PCa diagnoses between cis-
gender and transfeminine patients using a large, con-
temporary North American cohort. We further analyzed
the subgroup of transfeminine patients to compare those
with and without GAHT. We hypothesized that trans-
feminine patients will be less likely to receive PSA
testing and get fewer total PSA tests.

METHODS

Study Cohort

We utilized our institutional database which includes elec-
tronic medical records for all patients with prostates re-
ceiving care at our health system between 1995 and 2023.
We included patients who were at least 46 years of age as of
2023. Patients were excluded if they had a diagnosis of PCa
before age 46, were missing covariates of interest, or died
before 2024 (see Supplementary Fig. 1). These criteria were
chosen to ensure patients eligible for PSA testing were in-
cluded and that current age matching could be done and
result in individuals matched with those eligible for PSA
testing for the same amount of time.

Variables

In order to differentiate patients in our database multiple
steps were taken. First, potential transfeminine patients
were identified by ICD-9 or ICD-10 diagnosis codes in-
dicating gender dysphoria or by comparing gender identity,
sex assigned at birth, and legal sex (Supplementary
Table 1)."* Once potential transfeminine patients were
identified, individual chart review was used to verify
transfeminine status.

The following covariates were collected for each patient
in the analysis dataset: age as of January 1, 2024, race
(Black, White, Other, Unknown), and national Area
Deprivation Index (ADI) percentile. ADI is a variable
which is calculated by census block using income, educa-
tional level, home value, and quality of life. Each census
block nationwide was then ranked into percentiles ranging
from 1 to 100 with 1 representing the least deprived and
100 representing the most deprived census block based on
the 2021 ADI data.”” Patients ADI was found by
matching patients’ current address to census blocks using
their 9-digit zip codes.'

Among patients identified as transfeminine, an addi-
tional variable was collected: GAHT status. Chart review
was used to determine whether patients have, at any time,
been prescribed GAHT. If so, they were categorized as
GAHT patients, while all other patients were categorized
as non-GAHT.

Endpoints

Our primary endpoint was the receipt of at least 1 PSA
test at any point. Secondary endpoints were the total
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number of PSA tests received per patient and a diagnosis
of PCa at any time over the age of 45. First PSA value for
each patient that received a PSA test was also recorded.

Statistical Analysis

Descriptive statistics were calculated and reported as
median and interquartile range (IQR) for continuous
variables and frequencies and percentages for categorical
variables stratified by gender identity. Variables were
compared between groups using t-tests and chi-square
tests for continuous and categorical variables respec-
tively. Further statistical analysis consisted of several
steps. First, 2 multivariable regressions were done on the
whole dataset. Logistic regression was used to assess the
relative odds of a transfeminine patient getting at least 1
PSA test. Next, multivariable Poisson regression was
used to assess the rate ratio (RR) for the number of PSA
tests between eligible transfeminine and cisgender pa-
tients. By including age as a covariate, we are adjusting
for the fact that older patients will have had more PSAs.

Next, in order to better account for confounding
variables, a propensity-score matched dataset was cre-
ated, which has been shown to be effective at reducing
the effect of confounders.'” A multivariable logistic re-
gression model was created with the outcome being a
transfeminine identity and variables in the model being
age, race, and ADI. Greedy nearest neighbor matching
with a caliper of 0.2 was then used to create a 1:5 pro-
pensity-matched dataset. The quality of matching was
then assessed using the Absolute Standardized Mean
Difference (ASMD), with an ASMD < 0.1 being con-
sidered excellent.'”

This matched dataset was then used to replicate the
same multivariable analyses done on the whole cohort.
Variables with an ASMD < 0.1 were omitted from these
regressions, while those with an ASMD > 0.1 remained.
Conditional logistic regression was done on receiving at
least 1 PSA and Poisson regression was done on the total
number of PSA tests. All statistical analyses were 2-sided
with P <.05 considered to be significant. All analyses

were performed using SAS version 9.4 (SAS Institute,
Cary, North Carolina).

Subgroup Analysis

In order to compare transfeminine patients by GAHT
status, age, and ADI will be compared between transfe-
minine patients by GAHT status using t-tests while race
will be compared by chi-square test. Previously described
regressions will be repeated with GAHT as the variable
of interest.

Sensitivity Analysis

It is possible that comorbidities may impact whether
patients receive PSA testing. As a sensitivity analysis, we
calculated CCI for all patients who received a PSA test
at the time of their PSA test. We then compared CCI

values between transfeminine and cisgender patients to
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see if, among those for whom we have a reliable CCI
value, there is a significant difference between them.

IRB Approval

Patients were retrospectively enrolled in IRB# 16323-01
and a waiver for informed consent was obtained prior to
conducting the study.

RESULTS

Our inclusion and exclusion criteria resulted in a cohort
of 275,112 patients aged 46 or over as of January 1, 2024,
who are currently alive, of which 315 were confirmed to
be transfeminine (Supplementary Fig. 1). Patients in the
cisgender group were older (median age [IQR] 64 [55,72]
vs 58 [51,68], P <.0001) and more likely to be Black
race (19.2% vs 10.8%, P <.0001). ADI was not sig-
nificantly different between groups (median [IQR] 61
[39,83] vs 67 [44,85], P = .07). In the cisgender group,
46.7% of patients had at least 1 PSA test compared to
19.4% in the transfeminine group (P <.0001). Cis-
gender patients also had more PSA tests total than
transfeminine patients (median [IQR] O [0,3] vs O [0,0],
P <.0001) [Table 1].

1:5 propensity matching resulted in a cohort of 1890
patients. Patients were matched on age, race, and na-
tional ADI percentile. ASMD values between groups
were 0.02, 0.05, and 0.05 on the 3 variables respectively,
indicating excellent matching on all matching variables
(Table 1).

Any PSA Tests

On multivariable logistic regression in the unmatched
cohort, transfeminine patients were significantly less
likely to have had at least 1 PSA test than cisgender
patients with Odds Ratio (OR) [95% CI] = 0.33 [0.25-
0.44]. Age, race, and ADI were also significantly asso-
ciated with receipt of at least 1 PSA (Table 2). In the
matched cohort on conditional logistic regression,
transfeminine patients were also significantly less likely
to have had at least 1 PSA test with OR [95% CI]
= 0.28 [0.20-0.38] (Table 2). Among patients with a
PSA test, there was not a significant difference in PSA
values between groups in the unmatched and matched
cohorts (P = .9, ASMD = 0.02).

Number of PSA Tests

On multivariable Poisson regression, transfeminine pa-
tients had significantly lower numbers of total PSAs with
RR [95% CI] = 0.31 [0.26, 0.35]. Age, race, and ADI
were also significantly associated with the total number
of PSAs (Table 2). In the matched cohort on univariable
Poisson regression, transfeminine patients also had sig-
nificantly lower numbers of PSAs with RR [95% CI]
= 0.32 [0.27, 0.37] (Table 2).
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Prostate Cancer Diagnoses

Only one (0.3%) of the transfeminine patients had a
diagnosis of PCa. Because of this very low incidence, we
decided not to include results from this analysis as this
low incidence led to large confidence intervals.

Subgroup Analysis

Of the 315 patients identified as transfeminine, 204
(65%) had evidence of GAHT. Within these patients,
there were no significant differences between those pa-
tients with and without evidence of GAHT in terms of
age (P = .6), race (P = .03), ADI (P = .09), and PSA
value (P = .7) after adjustment for multiple comparisons
(Table 3). On multivariable logistic regression, there was
no difference in odds of receiving at least 1 PSA test
between transfeminine patients by GAHT status
(OR = 097 [0.51-1.81], P = .9). On multivariable
Poisson regression, there was a significant difference in
the number of PSA tests per patient, with a RR [95%
CI] = 0.59 [0.44-0.80] (Table 4).

Sensitivity Analysis

There was not a significant difference in CCI for those
patients who received a PSA test between transfeminine
and cisgender patients in either the whole cohort (chi-
square P = .2),the matched cohort (chi-square P = .5)
[Table 1], or the subgroup analysis on transfeminine

patients by GAHT (P = .3)[Table 3].

DISCUSSION

PCa testing has been shown to be associated with earlier
detection of PCa and lower risk of PCSM,”’ though
research_ into its’ usage in transfeminine patients is
lacking.” By extrapolation of rates in the general popu-
lation, it is estimated that over 20,000 new cases of PCa
will be diagnosed in transfeminine patients in the U.S. in
2024."” In the absence of further information, it is im-
portant that these patients receive PSA testing. Avail-
able studies into this topic have shown that
transfeminine patients are significantly less likely to re-
ceive any PSA testing.”'” However, 2 of these studies
used survey data, which relies on self-reported informa-
tion, using the Behavioral Risk Factor Surveillance
System (BRFSS).%'" Given the sensitive nature of these
issues, these survey responses may not be complete.
Additionally, given the nature of survey data, it was not
possible to measure the number of PSA tests, only
whether a patient had received any. Finally, the BRFSS
is a voluntary survey with varying response rates that
could cause non-response bias.”’ The third study used
claims data from the MarketScan Database and focused
exclusively on patients with private insurance.” Thus,
their observations were based on a subcategory of pa-
tients that may not represent the general population.
Additionally, race was not included in this study which
makes determination of generalizability difficult. Our aim
was to measure the likelihood of transfeminine patients
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Table 2. Multivariable logistic and Poisson regressions on 275,112 patients in the unmatched cohort and conditional logistic
and Poisson regressions on 1890 patients in the propensity-matched cohort.

Covariate Level Odds Ratio (95% ClI) Type 3 P-value
Gender identity Transfeminine 0.33 (0.25-0.44) <.001
Cisgender -
Age 1.04 (1.04-1.04) <.001
Race Black 1.11 (1.08-1.13) <.001
Other 0.64 (0.62-0.66)
Unknown 0.90 (0.87-0.93)
White -
National ADI percentile 0.99 (0.99-0.99) <.001

Logistic Regression (Any PSA)

Poisson Regression (Number of PSAs)

Conditional Logistic Regression (Any PSA)
Odds Ratio (95% Cl) Type 3 P-value
0.28 (0.20-0.38) <.001

Covariate Level
Gender identity Transfeminine
Cisgender -

Rate Ratio (95% ClI)

0.31 (0.26-0.35)

1.05 (1.05-1.05
1.38 (1.37-1.39
0.87 (0.86-0.88
1.00 (0.99-1.01

—_— =

0.99 (0.99-0.99)

Type 3 P-value
<.001

<.001
<.001

<.001

Poisson Regression (Number of PSAs)

Rate Ratio (95% ClI)

0.32 (0.27-0.37)

Type 3 P-value
<.001

Table 3. Descriptive statistics for 315 transfeminine patients stratified by GAHT.

No GAHT (N = 111) GAHT (N = 204) Total (N = 315) P-value
PSA screening, n (%) .97
No PSA tests from 2012-2022 90 (81.1%) 164 (80.4%) 254 (80.6%)
At least one PSA test from 2012-2022 21 (18.9%) 40 (19.6%) 61 (19.4%)
Total number of PSA screens 3°
Median (IQR) 0 (0, 0) 0 (0, 0) 0 (0, 0)
Prostate cancer diagnosis, n (%) .2°
No prostate cancer diagnosis 110 (99.1%) 204 (100.0%) 314 (99.7%)
Prostate cancer diagnosis 1 (0.9%) 0 (0.0%) 1 (0.3%)
PSA value [1%* PSA] (ng/mL) 7°
Median (IQR) 1.0 (0.5, 1.9) 0.7 (0.4, 1.7) 0.8 (0.4, 1.7)
Patient age as of 1/1/2024 .6°
Median (IQR) 59 (51, 68) 57 (50, 69) 58 (51, 68)
Race, n (%) .03°
Black 12 (10.8%) 22 (10.8%) 34 (10.8%)
Other 21 (18.9%) 17 (8.3%) 38 (12.1%)
Unknown 10 (9.0%) 13 (6.4%) 23 (7.3%)
White 68 (61.3%) 152 (74.5%) 220 (69.8%)
National area deprivation index percentile .09°
Median (IQR) 69 (47, 93) 67 (43, 80) 67 (44, 85)
CCl, n (%) .3°
0 16 (76.2%) 23 (57.5%) 39 (63.9%)
1 4 (19.0%) 11 (27.5%) 15 (24.6%)
2 1 (4.8%) 1 (2.5%) 2 (3.3%)
3+ 0 (0.0%) 5 (12.5%) 5 (8.2%)
Missing 90 164 254

@ Chi-square P-value;
® Unequal variance 2 sample t-test;

Table 4. Multivariable logistic and poisson regressions on 315 transfeminine patients.

Logistic Regression (Any PSA)

Poisson Regression (Number of PSAs)

Covariate Level Odds Ratio (95% ClI) Type 3 P-value
GAHT No GAHT -
GAHT 0.97 (0.51-1.81) 0.9
Age 1.05 (1.02- 1.08) 0.001
Race Black 0.44 (0.13-1.55) 0.09
Other 1.49 (0.63-3.48)
Unknown 0.13 (0.02-1.05)
White -
National ADI Percentile 0.99 (0.98-1.00) 0.04

Rate Ratio (95% Cl)

0.59 (0.44-0.80)
1.06 (1.05-1.08)
0.54 (0.27-1.06)

1.36

0.92-2.00)

(
0.05 (0.01-0.35)

0.99 (0.98-0.99)

Type 3 P-value
<.001

<.001
<.001

<.001
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getting PSA testing, as well as the frequency of PSA
testing, compared to cisgender patients, in a large con-
temporary North American cohort that does not rely on
survey or private claims data.

QOur study resulted in several noteworthy findings. First,
our analysis corroborated and strengthened previous survey-
based work that found transfeminine patients are less likely
to receive PSA testing. Our matched analysis showed that
transfeminine patients were 0.28 (95% CI 0.20-0.38,
P <.001) times as likely as cisgender patients to receive at
least 1 PSA test in our system. This is somewhat similar to
previous research which showed an OR of 0.17 (0.16-0.17),"
although this was based on survey data which may explain
the lower OR. Conversely, an analysis of the MarketScan
database found that 41.79% of transfeminine patients had
any PSA testing compared to 19.4% in our analysis.” This
disparity is likely due to the fact that MarketScan only
contains data on patients with private insurance and thus
not a representative sample.

Second, our findings are, to the best of the authors’
knowledge, the first to look at the total number of PSA
tests received by each patient. Our results suggest that
transfeminine patients will have received only 32%
(95% CI1 0.27-0.37, P <.001) of the number of PSA tests
as their matched cisgender counterparts.

Third, our findings are, to the best of the authors’
knowledge, the first to compare PSA testing frequency in
transfeminine patients by GAHT status. Our results
suggest that there is not a significant difference in odds of
receipt of PSA testing (OR [95% CI] = 0.97 [0.51-
1.81], P = .9) between transfeminine patients by GAHT,
though those on GAHT did have 59% (95% CI: 40-80,
P <.001) the total number of PSA tests per person on
multivariable Poisson regression.

The recent 15-year follow-up analysis of the Cluster
Randomized Trial of PSA Testing for Prostate Cancer
(CAP) trial revealed that a single invitation for PSA
screening reduced PCa deaths at a 15-year median
follow-up.”’ Thus, it is important that all patients with
prostates, including transfeminine individuals, receive at
least 1 PSA test. That said, the 16-year follow-up results
of the European Randomized study of Screening for
Prostate Cancer (ERSPC) revealed a larger reduction in
PCSM with repeated screening invitations.” Therefore,
it is important that these patients not only be screened
once but receive repeated screening. The 3 previously
discussed findings, taken together with the evidence
supporting PSA screening and the similar PSA values
between cisgender and transfeminine patients with a
PSA, as well as between transfeminine patients by
GAHT status, suggest a clear disparity in PCa testing in
the transfeminine patient population both with and
without a history of GAHT which could lead to more
advanced disease at diagnosis and higher rates of PCSM.
There are many potential causes for this, including dys-
phoria or clinician avoidance, though this is just spec-
ulation for the time being, and further research should be
done to study the reasons behind this disparity.”**’ The
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fact that GAHT patients had similar PSA values is
surprising, and is likely due to the fact that we used the
first PSA value, which most likely was taken before
GAHT started, and the very low number of patients
(19%) with a PSA.

Also of note is the fact that age, race, and ADI were
all significantly associated with receipt of any PSA
testing as well as the number of PSA tests in all multi-
variable analyses. This aligns with cisgender literature
and speaks to other factors that are also associated with
PCa screening.”*

Our fourth goal was to compare the incidence of PCa
between cisgender and transfeminine patients. However,
only one transfeminine patient was diagnosed with PCa,
which limited our statistical power and precluded us from
fitting a multivariable model. There are a few possible
explanations for this. It is possible that lower PSA testing
frequency in these individuals may lead to lower PCa
detection rate, and more missed diagnoses. It is also
possible that the incidence of PCa in transfeminine pa-
tients is truly lower than cisgender patients, which could
be caused by usage of GAHT. Given that 35% of the
transfeminine patients in this study were not on GAHT,
it is likely a combination of both. More research is
needed to study and answer these important questions.

Although this study expands upon the previous literature,
it does have limitations. First, we relied on diagnoses and
chart review to identify transfeminine patients. It is possible
that patients were missed in this identification process which
may have led to underrepresentation of this community.
Further prospective research should be done to determine
the best practices for identifying transfeminine patients via
diagnosis codes and/or chart review. We also used data from
a wide time-period (1995-2021). We did so in order to in-
clude as many patients as possible, though this could in-
troduce bias from changes in data quality and availability.
Additionally, although we identified the largest single health
system cohort of transfeminine patients to the best of the
authors’ knowledge, it is still a small sample of transfeminine
patients, and we did not have enough to compare the in-
cidence of PCa between transfeminine and cisgender pa-
tients. Furthermore, this did not allow us to examine the
impact of GAHT on PCa diagnoses. In addition, we do not
have data available to determine temporal relationships be-
tween GAHT and PSA testing and PCa diagnoses. We are
currently limited to whether or not patients were prescribed
GAHT at any point. Future research is needed to understand
timing and length of GAHT, and its impact on PCa. Finally,
we did not differentiate between PSA screening and PSA
testing. Future research is needed to address these limitations.

CONCLUSION

Our analysis of a single large contemporary health system-
based cohort found that transfeminine patients, both with
and without GAHT, are significantly less likely to have
received PSA testing in their lifetimes, as well as fewer
PSA tests compared to their cisgender counterparts. This
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represents a significant and important disparity in
healthcare for transfeminine patients that could lead to
more advanced disease at diagnosis and higher rates of
PCSM. Until more research on the best practices of PSA
testing, and PCa diagnoses and outcomes, is available, it is
imperative that these patients receive PSA testing at a
comparable rate to cisgender patients.
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