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Simple Summary: This study aimed to compare the healthcare quality and results for patients with
advanced genitourinary cancers from both rural and urban backgrounds, treated at Huntsman Cancer
Institute in Utah. Even though urban residents had a median household income that was higher
than rural patients and differences in insurance types, both groups had similar cancer characteristics
when they began treatment. Importantly, the type of treatments received, including participation in
clinical trials or specific cancer genetic tests, were the same for both groups. The survival outcomes
for prostate, bladder, and kidney cancer were also similar for both rural and urban patients. This
study’s findings suggest that when patients have access to specialized care, like that at a major cancer
hospital, the differences in healthcare quality and outcomes between urban and rural patients can
be reduced.

Abstract: Compared to the urban population, patients in rural areas face healthcare disparities
and experience inferior healthcare-related outcomes. To compare the healthcare quality metrics
and outcomes between patients with advanced genitourinary cancers from rural versus urban
areas treated at a tertiary cancer hospital, in this retrospective study, eligible patients with advanced
genitourinary cancers were treated at Huntsman Cancer Institute, an NCI-Designated Comprehensive

’

Cancer Center in Utah. Rural-urban commuting area codes were used to classify the patients
residences as being in urban (1-3) or rural (4-10) areas. The straight line distances of the patients’
residences from the cancer center were also calculated and included in the analysis. The median
household income data were obtained and calculated from “The Michigan Population Studies Center”,
based on individual zip codes. In this study, 2312 patients were screened, and 1025 eligible patients
were included for further analysis (metastatic prostate cancer (1 = 679), metastatic bladder cancer
(n = 184), and metastatic renal cell carcinoma (1 = 162). Most patients (83.9%) came from urban
areas, while the remainder were from rural areas. Both groups had comparable demographic profiles
and tumor characteristics at baseline. The annual median household income of urban patients was
$8604 higher than that of rural patients (p < 0.001). There were fewer urban patients with Medicare
(44.9% vs. 50.9%) and more urban patients with private insurance (40.4% vs. 35.1%). There was no
difference between the urban and rural patients regarding receiving systemic therapies, enrollment
in clinical trials, or tumor genomic profiling. The overall survival rate was not significantly different
between the two populations in metastatic prostate, bladder, and kidney cancer, respectively. As
available in a tertiary cancer hospital, access to care can mitigate the difference in the quality of
healthcare and clinical outcomes in urban versus rural patients.

Keywords: healthcare; disparity; cancer; genitourinary malignancy; rural; urban; population

Cancers 2023, 15, 5171. https:/ /doi.org/10.3390/cancers15215171

https://www.mdpi.com/journal/cancers


https://doi.org/10.3390/cancers15215171
https://doi.org/10.3390/cancers15215171
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/cancers
https://www.mdpi.com
https://orcid.org/0000-0002-0382-6882
https://orcid.org/0000-0003-1924-8148
https://orcid.org/0000-0003-1076-0428
https://orcid.org/0000-0003-3518-0411
https://doi.org/10.3390/cancers15215171
https://www.mdpi.com/journal/cancers
https://www.mdpi.com/article/10.3390/cancers15215171?type=check_update&version=1

Cancers 2023, 15,5171

2 0f 10

1. Introduction

Rural and urban disparities in cancer incidence and outcomes represent a significant
issue in public health, particularly in the realm of oncology. Research suggests that de-
spite substantial improvements in overall healthcare, a disparity in the burden of cancer
exists between urban and rural populations [1-3]. Hashibe et al., for instance, showed a
discernible difference in survival outcomes for cancer patients based on their geographical
location. Specifically, they reported that rural cancer patients in Utah had a 5.2% lower
five-year relative survival rate and a 10% increased risk of death compared to their urban
counterparts [4]. Additionally, the disparities extend beyond survival rates to include
other outcomes, such as stage at diagnosis and the availability of early detection and
prevention programs.

This disparity in cancer outcomes can be partly attributed to disparities in access to
high-quality healthcare. Rural communities frequently suffer from inadequate healthcare
infrastructure, including a scarcity of specialized oncology care and comprehensive cancer
centers [5]. This lack of access to appropriate care can delay the diagnosis and treatment
of cancer, thus adversely impacting patient outcomes. Moreover, rural communities also
face disparities in clinical research participation. Historically, rural patients have been
underrepresented in clinical trials [6,7]. This lack of representation not only affects the
applicability of trial results to this population but also limits access to novel and potentially
more effective treatment strategies, which are typically available in the context of clinical
trials. Recently, efforts to mitigate healthcare disparities have intensified, but these initia-
tives often lack the needed focus on the unique needs of rural populations. Although these
efforts mark a positive shift, they have found it challenging to address the core problem:
the geographical divide in access to top-tier cancer care. This underscores the crucial need
for a more nuanced approach tailored to addressing the specific challenges faced by rural
cancer patients.

As the landscape of cancer treatment continues to evolve, it is imperative that all
patients, regardless of their location, have access to the highest quality of care [8]. Con-
sidering this, this study examines the implications of geographic access to high-quality
healthcare services, such as those provided by Huntsman Cancer Institute in Utah. We
focus specifically on advanced genitourinary (GU) malignancies, analyzing the impact
of access on quality of care metrics and survival outcomes. GU malignancies—mainly
comprising prostate, bladder, and kidney cancers—are associated with specific challenges
in diagnosis, treatment, and patient outcomes. Focusing on this subset of cancers will
enable a more nuanced understanding of rural-urban disparities and inform strategies for
overcoming these barriers to equitable care.

2. Materials and Methods
2.1. Patients’ Selection

This retrospective study screened 2312 patients with advanced cancers who visited the
GU oncology clinic at Huntsman Cancer Institute (HCI) over a three-year period (1 October
2017 to 30 September 2021). The presence of metastatic prostate cancer (mPCa), metastatic
renal cell carcinoma (mRCC), or metastatic bladder cancer (mBCa) was required for further
analysis. Patients with localized GU malignancies, adrenal gland tumors, testicular tumors,
or other rare GU cancers were excluded from the study. There were 1025 patients that met
the inclusion criteria and were included in the final analysis. The institutional review board
approved the study.

2.2. Data Collection

Individual patient information was retrospectively extracted from electronic medical
records. Included in the demographic data were primary residence zip codes, race/ethnicity,
insurance status, age at diagnosis, and gender. The median household income data were
obtained and calculated from “The Michigan Population Studies Center” (https://www.
psc.isr.umich.edu, accessed on 1 September 2022) using a unique zip code. The study
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included the pathology type and de novo metastatic disease at diagnosis as the cancer-
specific details. The metrics for measuring the quality of healthcare include the lines of
systemic treatment received, genomic profile testing, accrual rates in clinical trials, and
overall survival rate.

2.3. Statistical Examination

According to the patient’s residence, geographic variables were formulated. The
residential addresses were initially geocoded and linked to the 2020 U.S. Census. A code
for the rural-urban commuting area (RUCA) was assigned to each patient. RUCA is a
classification scheme developed by the USDA that identifies each Census tract based on the
percentage of urbanized residents from the U.S. Census and information on commuting
flow [9]. Using the RUCA 4-tiered taxonomy (https://www.ers.usda.gov/data-products/
rural-urban-commuting-area-codes, accessed on 1 September 2022), each patient’s resi-
dence was further classified as either urban (1-3) or rural (4-10) (https://www.ers.usda.
gov/data-products/rural-urban-commuting-area-codes, accessed on 1 September 2022).
The straight line distance between the patient’s home zip code and HCI was computed
by assigning the locations latitude and longitude coordinates. The distance from HCI was
divided into four categories: 10 miles, 10-50 miles, 50-100 miles, and >100 miles. Then, we
compared the demographic variables (age, gender, race, distance from the cancer center)
and cancer-related variables between urban and rural patients (tumor type and histological
characteristics, lines of treatment received, clinical trial accrual rates, and frequency of
genetic profile testing).

In this analysis, descriptive data were presented as means with standard deviation or
medians with ranges. Pearson’s chi-square or Fisher’s exact tests were used to compare
categorical variables. Using Kaplan-Meier methods, the overall survival rate was analyzed.
To statistically compare the overall survival between groups, a logrank (Mantel-Cox) test
was applied. All statistical analyses were conducted using SPSS 12.0. A two-sided p-value
less than or equal to 0.05 was regarded as statistically significant.

3. Results
3.1. Demographics

The study screened a total of 2312 patients, and 1025 of them with metastatic GU
cancer were included. Most of the patients (1 = 860, or 83.9%) were from urban areas, while
a smaller proportion (n = 165, or 16.1%) were from rural areas (Table 1). mPCa (n = 679,
66.2%) was the most prevalent form of cancer in our cohort, followed by mBCa (n = 184,
18.0%) and mRCC (n = 162, 15.5%). Most patients (n = 943, 92%) were White, followed
by Hispanic/Latino (n = 43, 4.2%), Asian (n = 15, 1.5%), and African American (n = 9,
0.9%) (Table S1). In all three subtypes of GU cancer, there was no statistically significance
difference between the number of White patients in urban and rural areas [92.4% vs. 94.6%,
p = 0.87 (mPCa); 95.6% vs. 100.0%, p = 0.88 (mBCa); 83.6% vs. 81.8%, p = 0.84 (mRCC)].

The combined financial data revealed a higher median household income of patients
from urban areas ($64,604/year) than those from rural areas ($56,000/year). Compared to
rural patients (Table 2), urban patients have a numerically lower proportion of Medicare cov-
erage (44.9% vs. 50.9%) and a higher proportion of commercial coverage (40.4% vs. 35.1%)
(Table 2). There is no difference in patients from urban and rural areas without insurance
coverage (12.3% vs. 11.0%) and with Medicaid coverage (2.3% vs. 3.0%), respectively.
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Table 1. Baseline demographic and clinical characteristics of the patients.

Urban Rural p-Value
. . . mPCa 65 (44-88) 65 (43-87) 0.84
Medlaigf: (ar‘;flajnom' mBCa 66 (36-88) 69 (41-86) 0.22
Y & mRCC 60 (43-80) 59 (37-74) 0.56
. mBCa 114 (72.2) 17 (65.4) 0.64
Sex (male), 7 (%) mRCC 99 (70.7) 15 (68.2) 0.81
mPCa 524 (92.4) 106 (94.6) 0.87
Race (White), 1 (%) mBCa 151 (95.6) 26 (100.0) 0.88
mRCC 117 (83.6) 18 (81.8) 0.84
A, mPCa 227 (43.0) 43 (40.6) 0.72
De no"gi;“if;t:tf g)iease at mBCa 32 (20.3) 6 (23.0) 0.94
& PR mRCC 59 (42.0) 8 (36.4) 0.64
mPCa, adenocarcinoma subtype 550 (97.0) 111 (99.1) 0.34
Pathology subtypes, 1 (%) mBCa, urothelial subtype 85 (53.8) 17 (65.4) 0.37
mRCC, clear cell subtype 105 (75.0) 14 (63.6) 0.25

Table 2. Insurance status of patients from urban and rural areas (n = 1025).

Urban, (n = 860) Rural, (n = 165) p-Value
Insurance plan, 7 (%) 0.40
No insurance 106 (12.3) 18 (11.0)
Medicare 386 (44.9) 84 (50.9)
Medicaid 20 (2.3) 5(3.0)
Commercial 348 (40.4) 58 (35.1)

3.2. Accessibility to Genomic Testing and Clinical Trials

Overall, 30% of patients participated in clinical trials [MRCC (48.1%) > mPCa (28.3%)
> mBCa (20%)]. Of the patients, 64.0% underwent genomic testing [mBCa (71.2%) >
mPCa (65.4%) > mRCC (50%)] (Table 3). Regarding the recruitment of patients for clinical
trials, there was no significant difference between urban and rural areas [27.3% vs. 33.3%,
p = 0.22 (mPCa); 20.3% vs. 19.2%, p = 0.90 (mBCa); and 49.3% vs. 40.0%, p = 0.46 (mRCC)].
Similarly, there was no significant difference between urban and rural patients in terms of
the frequency of genomic profiling tests [66.3% vs. 60.7%, p = 0.25 (mPCa); 71.5% vs. 69.2%,
p = 0.72 (mBCa); and 50% vs. 50%, p = 1.0 (mRCC)] (Table 3).

Table 3. Health quality metrics comparison between patients from urban and rural areas.

Urban, n (%) Rural, n (%) p-Value

mPCa 155 (27.3) 37 (33.0) 0.22
Clinical trial accrual mBCa 32 (20.3) 5(19.2) 0.90
mRCC 69 (49.3) 9 (40.9) 0.46

mPCa 376 (66.3) 68 (60.7) 0.25

Genomic profiling mBCa 113 (71.5) 18 (69.2) 0.72
mRCC 70 (50.0) 11 (50.0) 1.00

. . mPCa 243 (42.8) 43 (38.4) 0.44
i vhosednoeiin hy S s 0
4 mRCC 75 (53.6) 9 (40.9) 0.27

3.3. Number of Treatment Lines Received

In this study, 42.0% received more than one line of therapy [MRCC (51.9%) > mPCa
(42.1%) > mBCa (32.6%)] (Figure 1). In Figure 1, a darker color is correlated with a higher
percentage of patients who received multiple lines of treatment. We investigated whether
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providing treatment beyond the first line differs in any way. There was no significant dif-
ference between urban and rural patients in the proportion of patients receiving more than
one line of treatment [42.8% vs. 38.4%, p = 0.44 (mPCa); 32.9% vs. 30.8%, p = 0.99 (mBCa);
and 53.6% vs. 40.0%, p = 0.27 (mRCC)] (Table 3).

Prostate cancer | Bladder cancer | Kidney cancer

Clinical trial accrual .

| -
3 5 .
% : e
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o 4';‘:":
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Figure 1. Distribution of patients by zip code for clinical trial enrollment (top), genomic profiling

(middle), and lines of treatment (bottom) for prostate cancer (left), bladder cancer (middle), and
kidney cancer (right).
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3.4. Geographic Distribution of Patients

Most patients in our cohort (1 = 588, 57.4%) from urban and rural areas lived within
10 to 50 miles of HCI (Table S2). The percentage of the urban population among patients
from 10 miles, 10-50 miles, 50-100 miles, and >100 miles away was 100%, 86.1%, 76.3%,
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and 35.4%, respectively (Figure S1). Patients” data were analyzed to determine differences
in access to care based on the distance between patients” homes and the cancer center. No
significant differences were observed in the clinical trial enrollment rates (p = 0.82), genomic
profiling (p = 0.67), or the proportion of patients receiving more than one line of treatment
(p = 0.29) based on distance (Table S2).

3.5. Survival Outcomes

There was no statistically significance difference in the overall survival (OS) rate
between the rural and urban populations. The median OS of patients from urban and
rural areas was 72.7 and 95.8 months for mPCa (p = 0.14), 44.1 and 41.7 months for mRCC
(p =0.58), and 12.7 and 6.5 months for mBCa (p = 0.06), respectively (Figure 2).

Overal survival_Renal cell carcinoma Overal survival_Bladder cancer
3 Urban: 44.1 mo, 954CI: 34.2-34.0 . S e
Urban: 72.7 mo, 9%CI: 61.4-84.1 2| Rural: 41.7 mo, 954CI: 38.3-45.1 p p & Uiirseptetlag Soses R
paied Bainly 675 o, oML 5p
- )
$ oeq S osq
4 4
5 5
a @
€ E
O 941 3 °4
v
¢ 1 2 T T T T T T T - Sl T T T T
« P . 1 12 1 2 « ‘ .
Overal survival (months) Overal survival (months)
Overal survival_Renal cell carcinoma Overal survival_Bladder cancer
104 Urban: 44.1 mo, SIACT: 34,2-34.0 104 - v
Rural: 41.7 mo, SIACT: 38,3-45.1 : b e oy
¥=0.30 5 P=0.06
o084 -
S osd EXTS
13 H
3 =
] @
E €
3 - = -
O o o o
24 24
T
40000 T T T T T T
00 40000 €00.00 800.00 100 0.0 4000 $0.00 000 10000
Overal survival (months) Overal survival (months)

Figure 2. Overal survival of metastatic prostate cancer (A), metastatic renal cell carcinoma (B), and
metastatic bladder cancer (C) in urban vs. rural areas.

4. Discussion

This study highlights an important factor in mitigating the disparity in healthcare
outcomes between urban and rural cancer patients: access to a tertiary cancer hospital.
Based on the analysis of 1025 patients with advanced GU cancers, we found that access to
high-quality cancer care in a comprehensive cancer center can potentially bridge the divide
between urban and rural patients in terms of healthcare quality and clinical outcomes.
Notably, despite urban patients having a higher median household income and different
insurance coverage patterns, the receipt of systemic therapies, enrollment in clinical trials,
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and tumor genomic profiling were comparable between the two populations. Likewise,
overall survival did not differ significantly between the two groups, suggesting that access
to high-quality care can yield comparable outcomes for urban and rural patients, thus
alleviating geographic healthcare disparities.

Social determinants such as demographic location, ethnicity, racial background, socio-
economic strata, education, and distance from tertiary health centers constitute a formidable
barrier to healthcare. These social determinants have a significant impact on the cancer
continuum and have been identified as one of the significant challenges requiring imme-
diate attention [10,11]. This study found no difference in the frequency or histological
subtype of GU cancers (prostate, bladder, or kidney) between urban and rural areas despite
the lower socioeconomic status of rural patients (in terms of lower annual income and
lower commercial insurance coverage). There was no statistically significant difference
between urban and rural areas in terms of baseline mean PSA levels and Gleason scores
among mPCa patients. Consequently, we discovered a uniform distribution of various GU
cancer types, histological subtypes, and PSA levels/grade groups (for PCa) in both the
urban and rural populations. Therefore, we hypothesize that the homogeneity of the cancer
distribution pattern in our cohort nullified any cancer-specific factor that would otherwise
be attributed to the disparity in clinical outcomes between patients from the two regions.
We suggest that this equal accessibility to various diagnostic modalities (e.g., genomic
profiling), treatment regimens (e.g., lines of treatment), and advanced treatment options
(e.g., clinical trial recruitment) translated into similar survival outcomes for patients from
rural areas as compared to urban areas. Our discovery is comparable to the most recent
report by Unger et al. After providing patients from urban and rural areas with equal
access to treatment in clinical trials, they found no significant difference in the survival
outcomes between the two groups [8].

It is estimated that by 2030, the number of new cancer cases in the United States will
increase by 45 percent compared to 2014. Therefore, it is crucial to ensure that all strata of
cancer patients have equal and uninterrupted access to appropriate and advanced cancer
care [12]. Recent estimates indicate that only 3 percent of oncologists practice in rural areas,
where 20 percent of Americans reside. This oncologist—patient disparity is alarming and
hinders rural populations’ access to equal cancer care [12]. Numerous factors, including
race, level of education, gender, type of cancer, and place of birth, are immutable. The
global effect of these unchangeable factors on cancer treatment and clinical outcomes is
fixed and cannot be altered [13]. In this study, we hypothesize that by providing rural
populations with equal access to a cancer center with tertiary care, the negative effects of
non-modifiable factors traditionally associated with poor outcomes could be nullified or
diminished. We discovered that patients treated at our cancer center had equal access to
advanced tests such as genomic profiling and clinical trial enrollment. In addition, there
was no significant difference in the mean number of systemic therapies received by patients
from the two regions.

Multiple studies have demonstrated that rural patients are diagnosed with cancer at
an older age and with more aggressive clinical characteristics. Overall, an advanced stage
at diagnosis and restricted access to cancer treatment, including clinical trials, contribute
to poorer prognoses [14,15]. Maganty et al. discovered that rural residents were less
likely to undergo PCa treatment than urban residents across all risk categories, including
low- [adjusted odds ratio (aOR):0.77], intermediate- [aOR:0.71], and high-risk disease
[aOR:0.680] [16]. Both patient- and system-related factors contribute to late cancer diagnoses
and subsequent treatment delays in rural populations. Among system-related factors, the
absence of a comprehensive primary healthcare and cancer care system in or near rural
areas can result in decreased screening, delayed referral to specialists, delayed diagnosis,
and delayed treatment initiation [16,17]. By establishing new visiting consultation clinics
for oncologists in rural communities, Ward et al. observed an increase in the rate of
chemotherapy from 10% to 24% for newly diagnosed invasive cancers, thereby significantly
enhancing local access [18].
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Recent advances in cancer research and treatment have expanded patients’ treatment
options beyond the standard of care. Multiple studies indicate that a higher level of educa-
tion, private/public health insurance coverage, and urban residence increase the likelihood
of participation in clinical trials [6,19,20]. Contrary to this conventional conclusion, our
retrospective analysis reveals no significant differences between urban and rural popula-
tions in clinical trial enrollment rates. Even when stratified by distance from our cancer
center, no statistically significant differences were observed. With increasing distance from
our institute, a general upward trend in clinical trial enrollment rates was observed. This
could likely be explained by the fact that many patients from farther away were referred
for enrollment in clinical trials.

Genomic profiling of tumors provides a one-of-a-kind opportunity for a deeper un-
derstanding of tumor biology, disease prognosis/patient counseling, and the possibility
of targeted therapy. In this regard as well, studies have uncovered a significant difference
between the rural and urban populations regarding the use of newer diagnostic tools [21].
Salloum et al. found a significant awareness gap between rural and urban populations
regarding direct-to-consumer genetic testing [21]. Contrary to this conventional conclusion,
this study found no statistically significant difference between rural and urban patients in
terms of genomic testing rates. Moreover, stratifying patients based on their proximity to
our cancer center revealed no significant differences.

5. Limitation of the Study

We used the standardized RUCA four-tiered taxonomy to categorize our patients into a
“rural” or “urban” region based on zip codes. Other studies, however, have concluded that
the use of Census tract data is appropriate for analyzing differences in cancer outcomes [22].
Another potential limitation was the exclusion of localized GU cancers from this analysis.
We limited this study to advanced GU malignancies as this is the most appropriate patient
population reporting to oncologists. This study focused on the system-driven factors
contributing to unequal access to cancer care. Hence, we excluded patient-related factors
that are primarily non-modifiable, like level of education, marital status, performance
status, etc., from this study.

6. Conclusions

Despite a higher median income and better insurance coverage in the urban popula-
tion, there was no difference in quality of care metrics between urban and rural patients
with advanced GU cancer. These findings indicate that access to quality care, such as that
provided by a tertiary cancer hospital, can reduce the disparity in the quality of healthcare
between urban and rural patients.
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www.mdpi.com/article/10.3390/cancers15215171/s1, Table S1: The racial composition of patients.
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between the patient’s home and Huntsman Cancer Institute.

Author Contributions: Conceptualization, H.L. and K.K.S.; methodology, B.C.; software, S.A.K,;
formal analysis, H.L.; data curation, H.L.; writing—original draft preparation, H.L., KK.S. and S.AK.;
writing—review and editing, H.L., KK.S., N.T,, N.S., BN., U.S,, S.G., B.L.M. and N.A. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Institutional Review Board of the University of Utah
(IRB #67518, date of approval: 5 September 2013, last approved: 6 December 2022).

Informed Consent Statement: Patient consent was waived because it was a retrospective, non-
interventional study, and used anonymized data.


https://www.mdpi.com/article/10.3390/cancers15215171/s1
https://www.mdpi.com/article/10.3390/cancers15215171/s1

Cancers 2023, 15, 5171 90of 10

Data Availability Statement: The data generated in this study are not publicly available as they could
compromise patient privacy but are available upon reasonable request from the corresponding author.

Conflicts of Interest: US reports consultancy to Astellas (Tokyo, Japan), Exelixis (Alameda, CA, USA),
Seattle Genetics (Bothell, WA, USA), Imvax (Philadelphia, PA, USA), Sanofi (Paris, France), Pfizer
(New York, NY, USA), AstraZeneca (Cambridge, UK) and Gilead (Foster City, CA, USA) and research
funding to institute from Janssen (Beerse, Belgium). U.S. reports consultancy to Astellas, Exelixis,
Seattle Genetics, Imvax, AstraZeneca, and Sanofi and research funding to institute from Janssen,
Exelixis, and Astellas/Seattle Genetics. S.G. received clinical trial support from Bristol Myers Squibb
(New York, NY, USA), Rexahn (Rockville, MD, USA), Incyte (Wilmington, DE, USA), Novartis (Basel,
Switzerland), LSK (location not specified), Five Prime (South San Francisco, CA, USA), Mirati (San
Diego, CA, USA), QED (Radnor, PA, USA), Debiopharm (Lausanne, Switzerland), Merck (Kenilworth,
NJ, USA), Pfizer, AstraZeneca, Medimmune (Gaithersburg, MD, USA), Clovis (Boulder, CO, USA),
Immunocore (Abingdon, UK), Seattle Genetics, LSK/Elevar Therapeutics (location not specified),
and Acrotech (location not specified). She also received a travel fund from QED. She and her
spouse have stock ownership in Salarius Pharmaceuticals (Houston, TX, USA). B.L.M. is a paid
consultant/advisor to Abbvie (North Chicago, IL, USA), Pfizer, AVEO Oncology (Cambridge, MA,
USA), Janssen, Astellas, Bristol-Myers Squibb, Clovis, Tempus (Chicago, IL, USA), Merck, Exelixis,
Bayer Oncology (Leverkusen, Germany), and Peloton Therapeutics (Dallas, TX, USA). Huntsman
Cancer Institute has received research funding from Exelixis (Inst), Bavarian-Nordic (Copenhagen,
Denmark) (Inst), Clovis (Inst), Genentech (South San Francisco, CA, USA) (Inst), and Bristol-Myers
Squibb (Inst) on his behalf. N.A. reports consultancy (lifetime association) to Astellas, AstraZeneca,
Aveo, Bayer, Bristol Myers Squibb, Calithera (South San Francisco, CA, USA), Clovis, Eisai (Tokyo,
Japan), Eli Lilly (Indianapolis, IN, USA), EMD Serono (Darmstadt, Germany), Exelixis, Foundation
Medicine (Cambridge, MA, USA), Genentech, Gilead, Janssen, Merck, MEI Pharma (San Diego, CA,
USA), Nektar (San Francisco, CA, USA), Novartis, Pfizer, Pharmacyclics (Sunnyvale, CA, USA), and
Seattle Genetics. N.A. additionally reports institutional research funding from AstraZeneca, Bavarian
Nordic, Bayer, Bristol Myers Squibb, Calithera, Celldex (Hampton, NJ, USA), Clovis, Eisai, Eli Lilly,
EMD Serono, Exelixis, Genentech, GlaxoSmithKline (Brentford, UK), Inmunomedics (Morris Plains,
NJ, USA), Janssen, Medivation (San Francisco, CA, USA), Merck, Nektar, New Link Genetics (Ames,
IA, USA), Novartis, Pfizer, Prometheus (San Diego, CA, USA), Rexahn, Roche (Basel, Switzerland),
Sanofi, Seattle Genetics, Takeda (Osaka, Japan), and Tracon (San Diego, CA, USA).

References

1.

10.

11.

Henley, S.J.; Anderson, R.N.; Thomas, C.C.; Massetti, G.M.; Peaker, B.; Richardson, L.C. Invasive Cancer Incidence, 2004-2013,
and Deaths, 2006-2015, in Nonmetropolitan and Metropolitan Counties—United States. MMWR Surveill. Summ. 2017, 66, 1-13.
[CrossRef] [PubMed]

Charlton, M.; Schlichting, J.; Chioreso, C.; Ward, M.; Vikas, P. Challenges of Rural Cancer Care in the United States. Oncology
2015, 29, 633-640. [PubMed]

Levit, L.A,; Byatt, L.; Lyss, A.P; Paskett, E.D.; Levit, K.; Kirkwood, K.; Schenkel, C.; Schilsky, R.L. Closing the Rural Cancer Care
Gap: Three Institutional Approaches. JCO Oncol. Pract. 2020, 16, 422-430. [CrossRef]

Hashibe, M.; Kirchhoff, A.C.; Kepka, D.; Kim, J.; Millar, M.; Sweeney, C.; Herget, K.; Monroe, M.; Henry, N.L.; Lopez, A.M.; et al.
Disparities in cancer survival and incidence by metropolitan versus rural residence in Utah. Cancer Med. 2018, 7, 1490-1497.
[CrossRef]

Yabroff, K.R.; Han, X.; Zhao, J.; Nogueira, L.; Jemal, A. Rural Cancer Disparities in the United States: A Multilevel Framework to
Improve Access to Care and Patient Outcomes. JCO Oncol. Pract. 2020, 16, 409-413. [CrossRef]

Bharucha, A.E.; Wi, C.I; Srinivasan, S.G.; Choi, H.; Wheeler, PH.; Stavlund, J.R.; Keller, D.A ; Bailey, K.R.; Juhn, Y.J. Participation
of rural patients in clinical trials at a multi-site academic medical center. J. Clin. Transl. Sci. 2021, 5, €190. [CrossRef]

Tanner, A.; Kim, S.H.; Friedman, D.B.; Foster, C.; Bergeron, C.D. Barriers to medical research participation as perceived by clinical
trial investigators: Communicating with rural and African American communities. J. Health Commun. 2015, 20, 88-96. [CrossRef]
Unger, ].M.; Moseley, A.; Symington, B.; Chavez-MacGregor, M.; Ramsey, S.D.; Hershman, D.L. Geographic Distribution and
Survival Outcomes for Rural Patients With Cancer Treated in Clinical Trials. JAMA Netw. Open 2018, 1, e181235. [CrossRef]
Hart, L.G.; Larson, E.H.; Lishner, D.M. Rural definitions for health policy and research. Am. J. Public Health 2005, 95, 1149-1155.
[CrossRef]

Sarfati, D. Why social inequalities matter in the cancer continuum. In Reducing Social Inequalities in Cancer: Evidence and Priorities
for Research; Vaccarella, S., Lortet-Tieulent, J., Saracci, R., Conway, D.I., Straif, K., Wild, C.P, Eds.; International Agency for
Research on Cancer: Lyon, France, 2019.

Scanlon, B.; Brough, M.; Wyld, D.; Durham, J. Equity across the cancer care continuum for culturally and linguistically diverse
migrants living in Australia: A scoping review. Glob. Health 2021, 17, 87. [CrossRef]


https://doi.org/10.15585/mmwr.ss6614a1
https://www.ncbi.nlm.nih.gov/pubmed/28683054
https://www.ncbi.nlm.nih.gov/pubmed/26384798
https://doi.org/10.1200/OP.20.00174
https://doi.org/10.1002/cam4.1382
https://doi.org/10.1200/OP.20.00352
https://doi.org/10.1017/cts.2021.813
https://doi.org/10.1080/10810730.2014.908985
https://doi.org/10.1001/jamanetworkopen.2018.1235
https://doi.org/10.2105/AJPH.2004.042432
https://doi.org/10.1186/s12992-021-00737-w

Cancers 2023, 15, 5171 10 of 10

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

The state of cancer care in America, 2014: A report by the American Society of Clinical Oncology. J. Oncol. Pract. 2014, 10, 119-142.
[CrossRef]

Montiel Ishino, F.A.; Odame, E.A.; Villalobos, K.; Rowan, C.; Whiteside, M.; Mamudu, H.; Williams, F. Sociodemographic and
Geographic Disparities of Prostate Cancer Treatment Delay in Tennessee: A Population-Based Study. Am. |. Mens. Health 2021,
15, 15579883211057990. [CrossRef]

Paskett, E.D.; Fisher, J.L.; Lengerich, E.J.; Schoenberg, N.E.; Kennedy, S.K.; Conn, M.E.; Roberto, K.A.; Dwyer, S.K.; Fickle, D.;
Dignan, M. Disparities in underserved white populations: The case of cancer-related disparities in Appalachia. Oncologist 2011,
16, 1072-1081. [CrossRef]

Foley, G.R.; Blizzard, C.L.; Stokes, B.; Skala, M.; Redwig, F.; Dickinson, J.L.; FitzGerald, L.M. Urban-rural prostate cancer
disparities in a regional state of Australia. Sci. Rep. 2022, 12, 3022. [CrossRef]

Maganty, A.; Sabik, L.M.; Sun, Z.; Eom, K.Y,; Li, J.; Davies, B.J.; Jacobs, B.L. Under Treatment of Prostate Cancer in Rural Locations.
J. Urol. 2020, 203, 108-114. [CrossRef]

Joshi, M.; Polimera, H.; Krupski, T.; Necchi, A. Geography Should Not Be an “Oncologic Destiny” for Urothelial Cancer:
Improving Access to Care by Removing Local, Regional, and International Barriers. Am. Soc. Clin. Oncol. Educ. Book 2022, 42,
327-340. [CrossRef]

Ward, M.M,; Ullrich, F; Matthews, K.; Rushton, G.; Tracy, R.; Bajorin, D.E,; Goldstein, M. A.; Kosty, M.P.; Bruinooge, S.S.; Hanley,
A.; et al. Access to Chemotherapy Services by Availability of Local and Visiting Oncologists. J. Oncol. Pract. 2014, 10, 26-31.
[CrossRef]

Baquet, C.R.; Commiskey, P.; Mullins, C.D.; Mishra, S.I. Recruitment and participation in clinical trials: Socio-demographic,
rural/urban, and health care access predictors. Cancer Detect. Prev. 2006, 30, 24-33. [CrossRef]

Sateren, W.B.; Trimble, E.L.; Abrams, J.; Brawley, O.; Breen, N.; Ford, L.; McCabe, M.; Kaplan, R.; Smith, M.; Ungerleider, R.; et al.
How sociodemographics, presence of oncology specialists, and hospital cancer programs affect accrual to cancer treatment trials.
J. Clin. Oncol. 2002, 20, 2109-2117. [CrossRef]

Salloum, R.G.; George, T.J.; Silver, N.; Markham, M.].; Hall, ] M.; Guo, Y.; Bian, J.; Shenkman, E.A. Rural-urban and racial-ethnic
differences in awareness of direct-to-consumer genetic testing. BMC Public Health 2018, 18, 277. [CrossRef]

Wan, N.; Zhan, E.B.; Cai, Z. Socioeconomic disparities in prostate cancer mortality and the impact of geographic scale. South Med.
J. 2011, 104, 553-559. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1200/JOP.2014.001386
https://doi.org/10.1177/15579883211057990
https://doi.org/10.1634/theoncologist.2011-0145
https://doi.org/10.1038/s41598-022-06958-2
https://doi.org/10.1097/JU.0000000000000500
https://doi.org/10.1200/EDBK_350478
https://doi.org/10.1200/JOP.2013.001217
https://doi.org/10.1016/j.cdp.2005.12.001
https://doi.org/10.1200/JCO.2002.08.056
https://doi.org/10.1186/s12889-018-5190-6
https://doi.org/10.1097/SMJ.0b013e31821f99ff
https://www.ncbi.nlm.nih.gov/pubmed/21886062

	Introduction 
	Materials and Methods 
	Patients’ Selection 
	Data Collection 
	Statistical Examination 

	Results 
	Demographics 
	Accessibility to Genomic Testing and Clinical Trials 
	Number of Treatment Lines Received 
	Geographic Distribution of Patients 
	Survival Outcomes 

	Discussion 
	Limitation of the Study 
	Conclusions 
	References

