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Androgen deprivation therapy (ADT) is the standard treatment for metastatic 
hormone responsive prostate cancer (CaP), and when surgery or radiation is 
not an option for localized CaP. ADT is increasingly recommended as an ad-

juvant treatment with radiation therapy1 because of its survival benefit.2 ADT has also 
been shown to benefit men with metastatic disease. It can delay the onset of symptoms 
such as pain and fracture from bone metastasis, urinary obstruction, and bowel ob-
structions.3 ADT can be effective for two to three years in delaying the progression of 
CaP and its symptoms. Yet, it has been demonstrated that Black men are less likely to 
receive ADT compared to their White counterparts (OR=0.64).4-6 In a previous study 
using SEER-Medicare linked data, among men with locoregional CaP, Black men were 
significantly less likely (24%) to receive ADT than other White men.6 Furthermore, 
Cobran and colleagues (2018) found that Black men with metastatic CaP experienced 
significantly delayed receipt of ADT as compared to White men (172 days vs. 95 days, 
p<0.05).7 Additionally, others using SEER-Medicare data found that Black men with 
metastatic CaP were less likely to receive ADT, and when they did receive it, the treat-
ment was delayed compared to other men.3,8 Despite the evidence supporting the ben-
efit of ADT, in combination with radiation therapy, either adjuvantly or neoadjuvantly, 
to produce better outcomes,9 Black men are less likely to receive ADT with radiation 
therapy. Findings from a population-based study of men with locally advanced CaP 
showed that, even though radiation therapy combined with ADT is better than either 
alone, only 8% of Black men received radiation therapy plus ADT compared to 84% 
of other men.10 Therefore, the purpose of this convergent, mixed methods study is to 
explore provider and patient factors related to ADT receipt between Black and White 
men in a midwestern health system. 

Specifically, we aim to:
1. Describe differences in ADT re-

ceipt between Black men and 
White men using the EPIC Clarity 
database, which includes clinical 
and demographic data by:
a. Adjuvant use with radiation 

therapy;
b. Timing to initiation of ADT 

with metastatic CaP; and
c. Type of ADT utilized (surgi-

cal vs. medical).

2. Identify provider characteristics 
(e.g., specialty, years in practice, 
age, gender) and ADT utilization/
recommendation patterns for 
Black men and White men.

3. Explore perceptions of and expe-
riences with ADT among Black 
and White men using individual, 
semi-structured interviews.

From our analyses of these data we 
will create an initial explanatory frame-
work of differences in the receipt of ADT 
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between Black men and White men, 
which will be the foundation for future 
testing and eventual development of 
practice guidelines and policy recom-
mendations. 

Background
Black men are diagnosed with more 

advanced and aggressive CaP at an ear-
lier age than men of other ethnicities and 
are 44% to 75% more likely to develop 
metastases.11,12 While overall mortality 
rates from CaP have declined, they have 
not declined as rapidly for Black men, 
and studies still indicate that Black men 
are more likely to receive inferior treat-
ment.11,13-16 

Factors influencing ADT deci-
sion-making that underlie treatment pat-
terns are complex and include patient, 
provider, system, and socio-cultural fac-
tors, as well as social determinants of 
health (SDOH). Much of the literature on 
CaP patient decision-making is focused 
on screening and early-stage treatment 
(prostatectomy, radiation treatment, or 
active surveillance), and decision aids 
(DA),17-23 while race/ethnicity’s role in 
CaP decision-making has not been ex-
tensively explored. Some factors found 
to influence men’s treatment decisions 
are treatment-related side effects, such as 
erectile dysfunction, urinary dysfunction, 
bowel dysfunction, quality of life (QOL), 
and, most strongly, physician recommen-
dation.5,17 A few studies have addressed 
race in treatment decision-making, pri-
marily in screening decisions and DA for 
early-stage CaP.24-27 One study was found 
to address patient perceptions toward re-
current CaP and ADT, but it only focused 
on outcomes of a DA, and did not address 
race/ethnicity.25 Thus, there is a gap in the 
literature regarding the factors contribut-
ing to differences in ADT receipt between 
Black and White men. 

In early-stage CaP treatment deci-

sion-making, the literature demonstrates 
that providers are influenced by grade, 
survival prediction, and patient finan-
cial and insurance statuses.28,29 There is 
a growing body of research studying the 
effect of implicit bias on the provider’s 
clinical decision-making, with providers 
having a White preference, regardless of 
the provider’s specialty.30-37 Most of the 
studies used the Implicit Bias Association 
Test (IAT) or vignette design to examine 
the influence of patient characteristics 
on treatment decisions. Another body of 
literature supports the practice of shared 
decision-making.38,39 While patient char-
acteristics related to the desire for shared 
decision-making were explored, provider 
characteristics related to approach to and 
acceptance of shared decision-making 
was not. Provider characteristics were 
addressed to some extent in the literature 
on burnout, depression, and physician 
engagement.40-45 One study, conducted 
in Ireland, found that as the provider age 
increased and socio-economic status of 
the patients decreased, quality of care de-
creased.46 Thus, provider characteristics 
can play an important and sometimes un-
recognized role in treatment recommen-
dations, including those related to ADT.

Numerous studies investigating ADT 
have not identified race in their samples, 
and if they did, race was not included in 
analyses.47-49 While some documentation 
of differences in ADT receipt by Black 
men compared to White men exists as 
noted above, there is a dearth of litera-
ture exploring factors that may explain 
these differences, specific to ADT, from 
either the provider characteristics or the 
patient perspectives. This study will lay 
the foundation for future interventions 
to address disparities in ADT receipt by 
Black men. 

We will use the National Institute on 
Minority Health and Health Disparities 
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(NIMHD) Research Framework, focus-
ing on the individual and interpersonal 
levels of influence within the behavioral, 
sociocultural and healthcare system do-
mains of health. Outcomes explored in 
this study include individual health and 
population health, with a description of 
factors that influence ADT utilization 
and decision-making for Black men who 
would benefit from ADT. We hypothesize 
that ADT utilization and decision-mak-
ing will be different for Black men rela-
tive to White men. Table 1 illustrates the 
Domains and Levels to be explored in 
this study. 

Methods and Design
We are using a convergent, mixed 

methods design to describe factors that 
contribute to differences in ADT receipt 
between Black men and White men.

For Aim 1, we are describing and com-
paring ADT utilization between Black 
men and White men. Receipt patterns are 
being explored for adjuvant use of ADT 
with radiation therapy, those with a diag-
nosis of hormone-responsive CaP, and by 
type of ADT used. Type may be surgical 
(orchiectomy) or medical. While surgical 
ADT is no longer in common use, when 

it is used, there is a higher representation 
of underserved, minority men. 

In Aim 2, we are exploring the char-
acteristics of providers who prescribe 
ADT in an effort to describe patterns of 
ADT receipt by patient sociodemograph-
ics (e.g., age, insurance status, zip code), 
to uncover factors which may influence 
provider decision-making. 

For Aim 3, we will examine Black 
and White men’s perceptions of and ex-
periences with ADT, including the men’s 
interactions with providers about ADT. 
We will explore men’s beliefs, attitudes, 
information received, and treatment op-
tions presented to them. 

Sample and Setting
Aim 1: The University of Kansas 

Medical Center (KUMC) is associated 
with The University of Kansas Health 
System (TUKHS). TUKHS utilizes the 
Epic electronic health record (EHR) sys-
tem, Epic Systems, Verona, WI. The EHR 
has been branded as “O2” which stands 
for Optimal Outcomes. Epic Clarity is a 
large relational database that receives a 
subset of data from O2 on a nightly ba-
sis and is typically used for operational 
and research reporting purposes. Inquiry 

Table 1. Adapted NIMHD Research Framework for ADT Utilization
Individual Interpersonal Community Social

Biologic CaP stage
Comorbidities
Age (Aim 2,3)

Behavioral Men’s perceptions
Information-seeking
Care-seeking (Aim 3)

Sociocultural 
Environment

Race
Income/occupation
Education
(Aim 2.3)

Partnership status (Aim 3) Men’s experienc-
es in healthcare 
systems (Aim 3)

Healthcare 
System

Insurance coverage 
(Aim 2,3)
Barriers (Aim 3)

Patient-provider relation-
ship (Aim 3)
Provider characteristics 
(Aim 2,3)
ADT prescription patterns 
(Aim 1,2)

Differences in 
ADT receipt by 
Black men
(Aim 1)

Explanatory Framework of Differences in ADT Receipt for Black Men
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within the Epic Clarity database identi-
fied approximately 14,495 men with CaP 
who were treated with ADT or who were 
candidates for ADT between 2010 and 
2020. 

Extracts will include candidates for 
ADT as defined as those with a diagno-
sis of metastatic CaP (APR-DRG, ICD-9, 
ICD-10) and the patient demographics 
(age, gender, race, ethnicity, date of di-
agnosis) will be collected. Among those 
men, we will identify those who had 
any combination of adjuvant ADT treat-
ments, including those with radiation 
(using CPT codes), medical hormone-re-
sponsive ADT (using specific medica-
tions), and those who had surgical ADT 
(using CPT codes). Clarity captures the 
“authorizing” provider with a date/time 
stamp for every diagnosis documented 
and orders for ADT treatments. Provider 
demographics such as name and the Na-
tional Provider Identifier (NPI) from the 
Clarity data will be the common link to 
additional data sources. 

Aim 2: Using the provider name and 
NPI, we will extract provider demo-
graphics obtained from the Human Re-
source systems (Kronos and Workday) 
and/or the National Plan & Provider 
Enumeration System (NPPES). The inte-
grated data will be used to compare and 
contrast patterns in treatment regimens. 
ADT is prescribed by oncologists, radi-
ation oncologists, and urologists at the 
TUKHS. There are currently 51 oncol-
ogists, 16 radiation oncologists, and 15 
urologists practicing.

ADT prescribing patterns will be ob-
tained from the Clarity data and matched 
to provider characteristics obtained from 
the Kronos, Workday, and/or the NPPES 
dataset. The unique NPI is the key to in-
tegrating the datasets. The integration of 
various data sources enables research-
ers to look at the data in new ways that 

are not available when viewing data one 
source at a time.

Aim 3: We will recruit a stratified pur-
posive sample of Black and White men 
from those identified as eligible for ADT 
in Aim 1. Using a stratified sampling ap-
proach will facilitate comparisons based 
on self-identified race. Eligibility for in-
clusion in the interviews: 1. Aged 45 or 
older, 2. Self-identified as non-Hispanic 
Black or White, and 3. Willing and able 
to articulate perceptions and experiences 
about ADT. We will purposively select 
men who received ADT and men who 
were candidates for ADT (as defined 
above) but did not receive ADT. We will 
recruit and collect data until we reach 
data saturation to allow for compari-
sons between groups. However, based 
on qualitative literature,50 data saturation 
can be reached with 15-30 participants, so 
we plan to include a sample of 30 men: 
15 men who identify as Black and 15 men 
who identify as White. 

The Patient Identification via Pio-
neers Registry is a registry of patients in 
the community who are interested in re-
search; the registry will be used to invite 
people to participate. We will work with 
established community contacts in the 
Black community and a prostate cancer 
support group to create a Patient Advi-
sory Board (PAB). The PAB will provide 
advisement on best methods for study 
recruitment and enrollment, the devel-
opment of interview guides, and the in-
terpretation of qualitative data. Virtual 
meetings will be scheduled quarterly, 
with communications with the study 
team in between as needed. Semi-struc-
tured interviews will be conducted using 
a HIPAA-compliant virtual platform.

Data Collection Schedule and 
Procedures

The data collection workflow and 
data sources are outlined in Figure 1.
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Aim 1: First, data of men who were 
candidates for ADT will be extracted 
from the Clarity database. Next, they will 
be grouped by those who did and did not 
receive ADT by race/ethnicity. Those who 
received ADT will be grouped by type of 
ADT (surgical vs. medical), CaP type (ad-
juvant or metastatic recurrent disease), 
and by race/ethnicity. Next, for the men 
with metastatic disease, we will identify 
the time from receipt of metastatic diag-
nosis to initiation of ADT. Men on ADT 
will be identified using APR-DRG, ICD-
10 designation for CaP. A thorough and 
complete search for surgical and medical 
ADT will be completed using the follow-
ing search terms: orchiectomy (surgical 
ADT); luteinizing hormone-releasing 
hormone (LHRH) agonists, which in-
clude Leuprolide (Lupron, Eligard), Trip-
torelin (Trelstar), Goserelin (Zoladex), 
Histrelin (Vantas); LHRH antagonists, 
which include Degarelix (Firmagon); and 
anti-androgen therapy, which includes 
Flutamide (Eulexin), Bicalutamide (Ca-
sodex), Nilutamide (Nilandron), Abi-
raterone (Zytiga), and Ketoconazole 
(Nizoral). Anti-androgens, which can be 

used for castrate-resistant CaP (for those 
who are no longer responding to oth-
er forms of hormone therapy), include 
Enzalutamide (Xtandi), Darolutamide 
(Nubeqa), and Apalutamide (Erleada).

Aim 2: To describe provider charac-
teristics and prescribing patterns, we will 
manually retrieve NPPES data, using the 
NPI as key. This will allow us to investi-
gate whether clusters of specific provider 
characteristics correspond with ADT pre-
scribing patterns for Black men compared 
with White men. Provider characteristics 
will include age, time in practice, medi-
cal education in the U.S. or international, 
certification, location (urban, rural), and 
specialty. 

Aim 3: Before recruiting for the indi-
vidual interviews, we will establish the 
PAB, which will be comprised of Black 
and White CaP survivors. We will work 
with an African American Cancer Com-
munity Advisory Board, co-led by Mr. 
Broderick Crawford and Dr. Peltzer, and 
the Prostate Cancer Network, led by 
Mr. Steve Hernsten, to identify and in-
vite six men to be a part of the PAB. The 
PAB will be convened to provide insights 

Figure 1. Data collection workflow.
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into perceptions of men relative to CaP 
and ADT. The PAB will help develop the 
semi-structured interview guide to en-
sure the questions are culturally appro-
priate and sensitive for eliciting men’s 
understanding and perceptions of CaP 
and ADT, factors that influenced their 
receipt of ADT, sources of information, 
and their perceptions of their interactions 
with their provider regarding ADT. 

The PAB will also assist with recruit-
ment efforts, creating recruitment mate-
rials and identifying the best approaches 
(mailings, social media, telephone calls) 
for inviting potential participants and 
disseminating study information through 
their social networks. The recruitment 
materials will also be shared with clinic 
staff to disseminate and by study staff via 
email, telephone, or mail. Only men who 
have given permission to be contacted for 
research in the EHR will be contacted di-
rectly by study staff. The information will 
include the contact information of the 
study coordinator to further information 
and interest in the study. The study coor-
dinator will respond to contacts and call 
to provide further information, ascertain 
eligibility, and invite participation. 

IRB-approved online consent will be 
obtained and an interview appointment 
made. Interviews will be conducted by 
videoconference, if possible, and by 
phone, if videoconference is not avail-
able. Videoconference is preferable be-
cause visual cues, such as facial expres-
sion, are visible. However, our previous 
work has demonstrated that rich data can 
be obtained by phone interviews with 
careful attention to voice tone, cadence, 
and background noise. Interviews are 
expected to last 45-60 minutes and will 
be audio recorded. The audio recordings 
will be transcribed verbatim in prepara-
tion for data analysis. Participants will 
receive $50 compensation for their time. 

The interviews will be conducted 
by a member of the research team who 
will be trained in qualitative interview 
techniques by the PI (Maliski) and Co-I 
(Peltzer). Prior to beginning data collec-
tion, the interviewer(s) will conduct two 
simulated interviews with Dr. Maliski or 
Peltzer, who will provide feedback on the 
technique. The interviews will begin with 
an overview of the study, including the 
purpose and a reminder that participa-
tion is voluntary, confidentiality will be 
maintained, and if there are any questions 
that are uncomfortable, the participant 
does not have to answer. The interviewer 
will ask for the study participant to share 
a little bit about his general health, CaP 
history, and other comorbidities before 
transitioning to questions about ADT. 
Following the completion of the inter-
view, sociodemographic data, including 
age, self-reported race, insurance status, 
income range, employment, partnership 
status, and education, will be collected. 

Data Analysis, Merging, and 
Interpretation

The culmination of the analyses will 
be an integration of the aims to produce 
an explanatory description of ADT utili-
zation disparities and associated factors.

Aim 1: Length of time from diagnosis 
of metastatic CaP to initiation of ADT for 
each group (Black vs. White) will be com-
pared, using the Kaplan-Meier estimator, 
represented through the Kaplan-Meier 
curve to show the probability of treat-
ment from time zero diagnosis over five-
year intervals. The test for proportional 
assumptions, using the scaled Schoenfeld 
residuals and Kaplan-Meier curves, will 
be satisfied before proceeding to the Cox 
Proportional Hazards Regression Model. 
A Cox Proportional Hazards Regression 
Model will be used to examine if there 
are statistically significant differences in 
surgical and medical ADT and receipt 
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of adjuvant ADT with radiation therapy 
between Black men and White men, and 
types and numbers of comorbidities ex-
perienced before and after treatment be-
tween groups over time, respectively. 

Aim 2: To identify the profiles of 
provider characteristics [age, time in 
practice, certification, location (urban, 
rural), medical education (U.S. or inter-
national), specialty, and ADT prescribing 
patterns], a latent class analysis will be 
used to identify the best fitting number 
and type of clusters within the Clarity 
dataset. Latent class analysis is based on 
posterior probabilities estimated through 
bootstrapping the data over multiple iter-
ations to identify the patterns of charac-
teristics that best describe data that may 
not emerge through traditional statistical 
models. The goodness-of-fit statistics are 
as follows: Akaike Information Criteri-
on (AIC), Log-likelihood (LL), Bayesian 
Information Criterion (BIC), and sample 
size-adjusted BIC (SABIC).51 In Mplus 
version 8.3952 software, bootstrap like-
lihood ratio test (LRT) and Vuong-Lo-
Mendell-Rubin LRT to determine the 
best-fitting model between two sequen-
tial LCA estimated models, with a higher 
p-value favoring the prior LCA model.

Aim 3: Data will be analyzed concur-
rently with data collection using quali-
tative content analysis.53 This will allow 
emergent themes to shape subsequent 
data collection to more fully describe cate-
gories. Data will be entered into DeDoose 
for data management. Analyses will be 
conducted by the PI (Maliski) and co-I 
(Peltzer). Both will independently read 
the initial five transcripts and code using 
segment-by-segment coding to capture 
the main thought in each segment. They 
will then cluster codes into broader cate-
gories after which the analysts will meet 
to develop consensus on the codes and 
categories. Using those categories, the 

analysts will code transcripts as the data 
are collected. New codes or categories 
will be added as they emerge. Analysts 
will meet to review data and categories, 
returning to the data to validate catego-
ries. The PAB will be consulted regarding 
the relevance of the categories. Finally, 
from the categories, analysts will devel-
op themes that represent the data and 
describe men’s perceptions of and expe-
rience with ADT and interactions with 
providers. 

To ensure rigor, the research team 
will maintain a coding manual. Drs. Ma-
liski and Peltzer will create, maintain, 
update, and revise the list of codes. Drs. 
Maliski and Peltzer will maintain at least 
80% interpretive convergence.54 The re-
search team will also maintain analytic 
memos to document their coding pro-
cesses, choices of codes, and the emer-
gent categories, themes, and patterns.54 
The analytic memos will also be used to 
reflect on and document any problems 
that may transpire with the study and to 
assist with the final report for the study. 
The analytic memos, meeting minutes, 
and codebook will be used as the audit 
trail to ensure credibility of the study. 
The analysts will also complete member 
checking with a subsample of partici-
pants and provide the emerging themes 
to the PAB as an additional method of 
credibility and confirmability. We will 
carefully evaluate the emerging themes 
for differences between Black and White 
men regarding their perceptions and ex-
periences.

Merging of Data: After statistical 
analysis of quantitative data and con-
tent analysis of interviews, the data will 
be merged for analysis. We will examine 
the textual data from the interviews and 
compare to ADT receipt patterns and to 
the provider characteristics and prescrib-
ing patterns. We will also assess the fit 
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of integration of the data55 to evaluate if 
there is confirmation of or discordance 
between the men’s perceptions and ex-
periences with differences of ADT receipt 
patterns. If there is confirmation, the in-

tegrated model will provide a compre-
hensive description of factors related to 
differences in ADT receipt between Black 
men and White men. 
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