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Abstract

Background: Expanding access to clinical trials in community settings is a potential approach to addressing disparities in accrual of
historically underrepresented populations. However, little is known about the characteristics of practices that do not participate in
research. We investigated differences in patient and practice characteristics of US community oncology practices with high vs low
engagement in clinical research.

Methods: We included patients from a real-world, nationwide electronic health record-derived, de-identified database who received
active treatment for cancer at community oncology practices between November 1, 2017, and October 31, 2022. We assessed patient
and practice characteristics and their associations with high vs low research engagement using descriptive analyses and logistic
regression models.

Results: Of the 178 practices, 70 (39.3%) events had high research engagement, treated 57.8% of the overall 568540 patient cohort,
and enrolled 3.25% of their patients on cancer treatment trials during the 5-year observation period (vs 0.27% enrollment among low
engagement practices). Practices with low vs high research engagement treated higher proportions of the following patient groups:
ages 75 years and older (24.2% vs 21.8%), non-Latinx Black (12.6% vs 10.3%) or Latinx (11.6% vs 6.1%), were within the lowest socioeco-
nomic status quintile (21.9% vs16.5%), and were uninsured or had no documented insurance (22.2% vs 13.6%).

Conclusions: Patient groups historically underrepresented in oncology clinical trials are more likely to be treated at community prac-
tices with limited or no access to trials. These results suggest that investments to expand the clinical research footprint among prac-

tices with low research engagement could help address persistent inequities in trial representation.

It is well recognized that access to clinical trials is a critical com-
ponent of high-quality cancer care (1). Furthermore, studying
safety and efficacy of cancer therapeutics in representative pop-
ulations is critical to ensure that results are generalizable and
informative for all patients with cancer. Despite these tenets,
equitable access to and participation in oncology clinical trials
remains suboptimal. Rates of adult oncology clinical trial partici-
pation remain low, with estimates varying widely in the litera-
ture and ranging between 2% and 8% (2-4). In addition, conduct
of cancer clinical research is traditionally skewed toward
disease-based specialists at academic medical centers, although
by some estimates, more than 80% of cancer patients are diag-
nosed and treated in community-based oncology clinics (5-8).
Last, statistically significant race, ethnicity, sex, and age-based
inequities in clinical trial enrollment persist (9-11). Several legis-
lative and regulatory efforts have recently been enacted to pro-
mote inclusion of groups whose representation in clinical
research is disproportionately low relative to their numbers in
the disease populations. These include the Food and Drug
Omnibus Reform Act (12), requiring prespecified enrollment

goals across age, sex, racial, ethnic, and socioeconomic status
(SES) groups from sponsors of clinical trials and the 2022 draft
guidance to industry from the US Food and Drug Administration
recommending that new agency submissions include race and
ethnicity diversity plans (13,14).

Increasingly, research is being conducted to define strategies
for research sponsors and sites to optimize recruitment and
retention of a diverse pool of trial participants and measure the
impact on clinical trial representativeness. Such strategies
include broadening of inclusion and exclusion criteria (15,16),
facilitated translation of study materials for patients with limited
English proficiency (17,18), addressing bias and medical and
research mistrust (19), hiring diverse research staff (20), and
using technology for enhanced patient screening or site selection
(21). Although potentially effective, these strategies are focused
on improving representative enrollment at practices and centers,
which already offer clinical trials to their patients. To ensure
equitable access to research and generalizability of results, clini-
cal trials should be available to all patients, wherever patients
receive their care. Little is known about the differences between
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community oncology practices that do and do not actively partic-
ipate in clinical trials. Therefore, we aimed to describe and com-
pare the patient demographics and practice characteristics of
community oncology practices demonstrating high vs low
engagement in clinical research using data from a large de-
identified US real-world database. Our goal was to inform which
patient groups are more likely to have inequitable access to
oncology research studies and how representativeness may be
improved by expanding research capabilities in practices that do
not currently participate.

Methods
Data source

This retrospective observational study used the nationwide
Flatiron Health database, comprising de-identified patient-level
structured and unstructured data, curated via technology-
enabled abstraction (22,23). During the study period, the de-
identified data originated from approximately 280 US cancer
clinics (approximately 800 sites of care). The majority of patients
in the database originate from private community oncology prac-
tices that operate independently without the ownership or sup-
port of health systems or academic medical centers. Institutional
review board approval of the study protocol was obtained from
WCG institutional review board prior to study conduct and
included a waiver of informed consent. We followed the
Strengthening the Reporting of Observational Studies in
Epidemiology reporting guideline.

The study period was between November 1, 2017, and October
31, 2022. Patients were included if they had a cancer diagnosis on
or after January 1, 2011; were seen at community practices dur-
ing our study period; and had active patient status, defined as at
least 2 unique-date clinic encounters for a treatment administra-
tion. Patients who were seen at academic medical centers-owned
community practices or at both academic and community practi-
ces were excluded from this analysis.

Variables and endpoints

Cancer treatment clinical trial participation was defined as hav-
ing at least 1 administration or noncancelled order of an investi-
gational cancer drug during the study period. The index date was
defined as the first drug administration date or noncancelled
order date of an investigational cancer drug for patients with trial
participation; and the index date was defined as the later date of
first cancer diagnosis date or November 1, 2017, for patients
without trial participation during the study period.

Patient characteristics included age at index date (continuous
and categorical), Eastern Cooperative Oncology Group perform-
ance status at or closest to the index date (0, 1, >2, unknown),
sex, race, and ethnicity (non-Latinx Asian [henceforth referred to
as Asian], non-Latinx Black [Black], Latinx, non-Latinx White
[White], Other [American Indian or Alaska Native, Hawaiian or
Pacific Islander, or multiracial], unknown), census region, and
insurance status (health insurance a patient had at index date:
Medicaid, Medicare, Commercial Health Plan, other, uninsured
or unknown). Demographic data (sex, race, and ethnicity) were
self-reported by patients to clinical teams. Area-level SES index
was calculated using census block group (ie, neighborhood) data
from the American Community Survey (2015-2019) per the Yost
Index (incorporating income, home values, rental costs, poverty,
blue-collar employment, unemployment, and education infor-
mation) (24,25).

For each practice, the cancer treatment trial enrollment rate
was calculated as the number of trial participants divided by the
total number of active patients at the practice. Based on the
observed quintiles in the right-skewed distribution of the
practice-specific enrollment rates, the cutoff value to classify a
practice as having high or low research engagement was set for
practices within the highest 2 quintiles for enrollment rates (at or
above the 60th percentile value of 0.57%).

Practice-level factors, derived during the study period,
included numbers of active patients (quintiles); visits per year
(quintiles); number of treatment visits; number of physicians
(quintiles); patient-to-physician ratio (quintiles); percentages
(continuous variable) of active patients with evidence of bio-
marker testing, patients who identify their race or ethnicity as
Black or Latinx, and patients enrolled in Medicaid.

Statistical analyses

Descriptive statistics of patient characteristics were calculated
for all patients and stratified by practices with high and low lev-
els of engagement in clinical research. For continuous variables,
the descriptive statistics included counts (the number of non-
missing values), medians, interquartile ranges (IQRs), and P val-
ues from 2-sample t tests for comparisons between the 2 patient
cohorts. For categorical variables, the descriptive statistics
included frequencies and percentages (including the missing cat-
egory if applicable) and P values from x* test for group compari-
sons; P values less than .05 were considered statistically
significant.

Because of the high correlation among the practice-level fac-
tors, univariate logistic regression models were fitted for each
practice-level factor separately, across practices. The models
estimated crude odds ratios (ORs) and corresponding 95% confi-
dence intervals (CIs) of a practice having a high research engage-
ment as compared with the highest quintile group of the
categorical practice-level factors or a unit increase in the contin-
uous practice-level factors.

Results
Cohort and engagement definition

A total of 568540 patients from 178 community oncology practi-
ces were included in our analysis. Figure 1 depicts the distribu-
tion of the observed cancer treatment trial enrollment rates for
each of the practices. Based on our definition, 70 practices sup-
ported high research engagement, treated 328694 patients
(57.8% of the overall cohort), and enrolled 10672 (3.25%) of their
patients to cancer treatment trials during the 5-year study
period. Among the 108 (60.7%) low research engagement practi-
ces treating 239846 (42.2% of overall patients), 643 (0.27%)
patients were enrolled in cancer treatment trials, and there were
zero enrollments at 51 individual practices.

Patient characteristics and research engagement

The demographic and clinical characteristics of patients treated
at practices with high vs low research engagement are summar-
ized in Table 1. The median age of patients was similar between
groups (66 vs 65years), and the median time from diagnosis to
receipt of a clinical study drug (if received) was 26.7 months. The
greatest absolute differences among proportions of patients
treated within each practice setting were seen in the following
groups. Practices with high vs low research engagement had
higher percentages of patients who were White (70.5% vs 67.8%),
patients who described their race as Other (10.1% vs 6.1%),
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Sites with at least 10% enrollment rate are grouped in the 10% group

Number of sites

20th percentile value = 0%
40th percentile value = 0.2%
60th percentile = 0.57%
80th percentile value = 1.62%

5 7.5 10

Site-level clinical trial enroliment rate (%)

Figure 1. Distribution of practice enrollment fractions in cancer treatment trials. Sites with an enrollment rate of at least 10% are categorized at 10%

for visual purposes.

patients with commercial insurance (31.9% vs 28.5%), patients
with Medicare (35.0% vs 31.7%), and patients within the third and
fourth highest SES quintiles (22.1% vs 19.4% and 23.4% vs 19.9%,
respectively). Conversely, practices with low vs high research
engagement had higher percentages of patients who were age 75
years or older (24.2% vs 21.8%), patients who were Black (12.6%
vs 10.3%) or Latinx (11.6% vs 6.1%), patients who had uninsured
or unknown insurance status (22.2% vs 13.6%), and patients
within the lowest socioeconomic quintile (21.9% vs 16.5%).

Practice characteristics and research engagement

The practice-level characteristics are summarized in Table 2,
overall and by research engagement. The 178 community oncol-
ogy practices had a median of 6 physicians (IQR = 2-12 physi-
cians), 1406 active patients (IQR = 634-3287 active patients), 9537
annual visits (IQR = 3999-23 840 annual visits), and 5629 treat-
ment visits annually (IQR = 2456-12 069 treatment visits annu-
ally). Practices with high research engagement had statistically
significantly higher median numbers of physicians and active
patients than practices with low engagement (11.5 vs 4 and 2750
vs 1007, respectively; P <.001), though the patient-to-physician
ratio was similar between groups. In univariate logistic regres-
sion analyses, there was a statistically significant inverse associ-
ation between high research engagement and the lowest three
quintiles for number of patients (quintile 3: OR = 0.15, 95% CI =
0.05 to 0.42; quintile 2: OR = 0.13, 95% CI = 0.04 to 0.37; quintile
1: OR = 0.1, 95% CI = 0.03 to 0.28) and number of visits per year
(quintile 3: OR = 0.23, 95% CI = 0.08 to 0.60; quintile 2: OR = 0.11,
95% CI = 0.03 to 0.31; quintile 1: OR = 0.13, 95% CI = 0.04 to 0.36)
compared with the highest quintile for each factor. Likelihood of

research engagement statistically significantly declined as the
median number of physicians in the practice decreased. The per-
centage of active patients with evidence of a tumor genomic test
and percentage of active patients on Medicaid were not statisti-
cally significantly associated with a practice’s research engage-
ment level (Figure 2).

Discussion

In this comparison between US community oncology practices
with high and low research engagement, important findings
regarding differences among practice and patient-level charac-
teristics emerged. Though more numerous, low research engage-
ment practices served a slightly lower but still substantial
percentage (42%) of the total active patient population in this
analysis, and 51 practices (29% of practices in our sample) had no
patients at all with a recorded clinical study drug administration
or order during our observation period spanning the past 5 years.
Practices with high research engagement were on average larger,
with higher numbers of patients, annual visits, and physicians.
However, practices with low research engagement had higher
proportions of Black and Latinx patients among their active
patient population. Importantly, we found no statistically signifi-
cant associations between research engagement and the percent-
age of patients with evidence of structured biomarker testing.
Although this is only a single performance indicator, this sug-
gests similar quality of clinical care delivery as defined by
genomic testing across both practice settings.
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Table 1. Patient characteristics by practice research engagement

All patients diagnosed

with cancer

Characteristics (n="568540)

Community practices with
high research engagement
(n=328694)

Community practices with
low research engagement
(n=239846) P

Time from diagnosis to first clinical study
drug use or November 1, 2017, 2017, mo
Median (IQR)

No. of cancer treatment trial participants
during study period, No. (%)

Age at November 1, 2017,y
Median (IQR)

Age category, ¥, No. (%)

26.7 (12.4-44.0)
11315 (1.99)

66.0 (57.0-74.0)

49 and younger 75972 (13.4)
50-64 187932 (33.1)
65-74 174954 (30.8)

(22.8)

75 and older
Sex, No. (%)

129682 (22.8

Male 248518 (43.7)
Female 320022 (56.3)
Race and ethnicity, No. (%)

Asian 12677 (2.6)
Black 55506 (11.2)
Latinx 41217 (8.3)
Not documented 73190
Other® 42046 (8.5)
White 343904 (69.4)

Eastern Cooperative Oncology Group
performance status at index, No. (%)

0 267 255 (53.3)
1 174241 (34.7)
>2 60185 (12.0)
Unknown or missing 66859
Insurance type, No. (%)
Commercial 173151 (30.5)
Medicaid 60900 (10.7)
Medicare 191065 (33.6)
Other 45341 (8.0)
Uninsured or unknown 98083 (17.3)
Socioeconomic status index (quintile), No. (%)
5 - Highest 96074 (18.5)
4 113603 (21.9)
3 108502 (20.9)
2 103510 (19.9)
1- Lowest 97276 (18.7)
Missing or unknown 49575

Area, No. (%)

Urban 374456 (72.2)
Suburban 69188 (13.3)
Rural 75322 (14.5)

Missing or unknown 49574

<.001

26.6 (12.2-43.6) 27.0 (12.7-44.3)

10672 (3.25) 643 (0.27) <.001
<.001
65.0 (56.0-73.0) 66.0 (57.0-74.0)
<.001
46060 (14.0) 29912 (12.5)
110845 (33.7) 77087 (32.1)
100085 (30.4) 74869 (31.2)
71704 (21.8) 57978 (24.2)
526
143795 (43.7) 104723 (43.7)
184899 (56.3) 135123 (56.3)
<.001
9014 (3.0) 3663 (1.9)
30532 (10.3) 24974 (12.6)
18255 (6.1) 22962 (11.6)
30984 42206
30023 (10.1) 12023 (6.1)
209886 (70.5) 134018 (67.8)
<.001
147 867 (50.2) 119388 (57.7)
109096 (37.0) 65145 (31.5)
37709 (12.8) 22476 (10.9)
34022 32837
<.001
104 830 (31.9) 68321 (28.5)
35745 (10.9) 25155 (10.5)
115061 (35.0) 76004 (31.7)
28337 (8.6) 17004 (7.1)
44721 (13.6) 53362 (22.2)
<.001
53319 (17.7) 42755 (19.6)
70259 (23.4) 43344 (19.9)
66339 (22.1) 42163 (19.4)
61277 (20.4) 42233 (19.4)
49541 (16.5) 47735 (21.9)
27959 21616
<.001

214968 (71.5)
41272 (13.7)
44495 (14.8)
27959

159488 (73.1)
27916 (12.8)
30827 (14.1)
21615

a

We found several interesting trends among key demographic
groups and practice settings with respect to research engage-
ment. Sex distributions did not statistically significantly differ,
and although the geographic differences (site of residence in
urban, suburban, or rural areas) did achieve statistical signifi-
cance, the point estimates were within 2% and therefore not
likely clinically meaningful. Historically, patients who reside in
rural areas have been recognized to have reduced access to and
participation in oncology trials (26,27). Notably, practices with
high and low research engagement in our cohort served nearly
identical proportions of patients residing in rural areas, under-
scoring the ability of community oncology practices to extend
clinical trial options for patients living in remote areas. However,
we did identify some clinically meaningful differences among the
patients seen at practices with and without robust research pro-
grams. Practices with high research engagement served higher
proportions of patients who are White, insured, and at higher

Other includes American Indian or Alaska Native, Hawaiian or Pacific Islander, and/or multiracial. IQR = interquartile range.

SES levels, whereas practices with low research engagement
served higher proportions of patients who are Black, Latinx, with-
out insurance or unknown status, and at the lowest SES levels.
The finding that Black and Latinx patients were more likely
to receive care at practices without robust research programs
was consistent between our patient and practice characteristic
analyses.

Notably, the demographic groups more likely to be treated at
low- or nonresearch practices in our analysis are the same
groups historically underrepresented in cancer clinical trials.
Multiple studies have consistently reported the lack of cancer
clinical trial representation among Black and Latinx patients
(9,25,28-30), and a study evaluating recent trials supporting US
Food and Drug Administration oncology drug approvals showed
that not only are Black and Latinx patients underrepresented in
trials compared with their expected cancer incidence (22% and
44%, respectively) but these rates have changed minimally over a
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Table 2. Practice-level characteristics by site research engagement®
Community practices Community practices
All community with high research with low research
practices-median engagement-median engagement-median
(IQR) (IQR) (IQR)
Characteristics (n=178) (n=70) (n=108) P
No. of active patients 1406 (634-3287) 2750 (1211-6076) 1007 (565-2067) <.001
No. of visits 9537 (3999-23840) 20405 (9030-44951) 7061 (3287-13424) <.001
No. of treatment visits 5629 (2456-12069) 9621 (5050-21577) 3752 (1848-7357) <.001
No. of physicians 6 (2-12) 11.5(5-21) 4 (2-8) <.001
Patient-to-physician ratio 307 (182-407) 310 (192-391) 302 (181-430) .586
% of active patients with evidence of a tumor genetic test 22.3(13.0-32.3) 23 8(15.4-33.1) 20.6 (11.5-32.2) 127
% of active patients who are Black or Latinx 14 0(4.9-26.9) 7 (4.1-18.1) 18.1 (5.8-37.5) .002
% of active patients who have Medicaid .8(4.2-14.1) .7 (4.8-13.2) 8.8 (4.1-14.3) .845
# IQR =interquartile range.
Variable Category OR 95% CI LL 95% CI UL
No. patients Ref: Q5 (Highest) 0
Q4 0.48 0.17 1.26 —e——
Q3 0.15 0.05 0.42 | ——
Q2 0.13 0.04 0.37 —e—— :
QL 0.1 0.03 0.28 ——————————
No. visits Ref: Q5 (Highest) [}
Q4 0.54 0.2 1.43 ————
Q3 0.23 0.08 06 —_—— -
Q2 0.11 0.03 031 —_—
Q1 0.13 0.04 0.36 e e | .
No. physicians Ref: Q5 (Highest) ’
Q4 0.33 0.12 0.88 —_——.
Q3 0.17 0.06 0.47 —e—
Q2 0.13 0.04 0.37 —_——
Q1 0.06 0.02 0.17 L 1 .
Patient-to-physician ratio Ref: Q5 (Highest) 0
Q4 2.97 112 8.23 ]
03 11 0.39 3.00 —_——
Q2 179 0.67 4.91 e
01 1.79 0.67 491 L —
% Genetic test +1% 1.02 0.99 1.05 ]
% Black/Latinx +1% 0.97 0.96 0.99 1
% Medicaid +1% 1 0.97 1.04 L]
0.05 0.25 0.50 1.00 2.00 5.00 10.00
Odds Ratio

Figure 2. Odds ratios (ORs) of a community practice having high research engagement obtained from univariate logistic regression adjusting for
practice-level factors. CI = confidence interval; LL = lower limit; Q = quintile; Ref. = referent; UL = upper limit.

10-year period (31). A study among older patients with breast
cancer, using Surveillance, Epidemiology, and End Results data,
found an inverse association with low SES and trial participation
(32), and a recent retrospective analysis at the University of
Alabama at Birmingham found patients living in more disadvan-
taged areas (based on Area of Deprivation Index score) were less
than half as likely to enroll in breast or ovarian treatment trials
(33). More recently, a prospective survey study of barriers to trial
participation found patients with low annual household income
had 32% lower odds of trial participation than those with higher
income and that trial participation further decreased as annual
income decreased from less than $50000 to less than $20000
(34). However, a recent meta-analysis shows that when trials are
offered to patients, rates of enrollment are similar across races
and ethnicities, highlighting the role unequal access to clinical
research plays in the perpetuation of inequities in trial participa-
tion (3).

To our knowledge, this is the first national study to report that
patient groups underrepresented in cancer treatment trials are
those more likely to be seen at community practices that lack
engagement with (and possibly infrastructure and/or resources
to offer) clinical research studies. These findings suggest that an
underlying contributor to low accrual among historically under-
represented racial, ethnic, and sociodemographic groups is
access to the facilities that offer clinical trials and support the
hypothesis that trial representativeness may be improved if
inequities in research access are addressed.

Several public and private initiatives are focused on improving
equitable access to and participation in clinical research for
patients with cancer. Some of these initiatives are specifically
focused on expanding support for sites and investigators not cur-
rently engaged in research. For example, the American
Association of Cancer Research co-sponsored Robert A. Winn
Diversity in Clinical Trials award program offers a training
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program for new community investigators and community-
based clinical research externships for medical students (35).
The Association of Cancer Care Centers established the
Community Oncology Research Institute in 2021, and with sup-
port from the National Quality Minority Forum, aims to recruit,
train, and set up new research programs in communities serving
rural and  historically underrepresented minorities (36).
Recommendations from a cancer trial accrual symposium co-
sponsored by the National Cancer Institute and the American
Society of Clinical Oncology specifically call for community prac-
titioner engagement, incentives for clinicians to participate in
research, and implementation of performance standards to qual-
ify clinical investigators (37). Community-academic partnerships
have been successful to establish conduits for investigator-
initiated studies to expand to community settings (38), and sev-
eral private companies offer paid end-to-end services for staff
training, study coordination, and financial management for new
research sites. Last, there is an emerging role for technology to
facilitate screening, data capture, and automated study data
transfer to reduce staff burden of research conduct for new and
established community research programs to remain viable and
sustainable (39-41). The growing availability and capabilities of
electronic health record-embedded research tools promise to
reduce the investments needed to onboard research-naive sites,
which, as shown here, tend to be smaller and treat fewer
patients. Our study helps shed light on the potential impact of
these and other efforts to expand the footprint of oncology com-
munity research.

This study has several limitations inherent to retrospective
analyses using observational data. The use of clinical study drug
administration as a surrogate for clinical trial participation cap-
tured only cancer drug treatment trial accrual and was unable to
measure surgical and radiation oncology trial participation or
participation in research for which there was not an investiga-
tional study drug. We therefore may have underestimated over-
all clinical trial accrual. Though covering a broad range of types,
sizes, and geographic locations of sites, it is unclear if the trends
observed among community oncology practices in this cohort are
generalizable to all of community oncology in the United States
at large. Lastly, the results of this analysis are dependent on the
cutoff set to define high vs low research engagement. As there
was no precedent in the literature to inform our methodology,
we used a data-driven approach, choosing practices with the
highest 2 quintiles of clinical study drug administrations (as
opposed to the median) because of the relatively high number of
practices with no trial participants. However, the overall enroll-
ment rate of research-enabled practices by our definition (3.25%)
is similar to contemporary estimates of patient enrollment frac-
tions in community oncology cancer clinics (4%), according to a
recent analysis from data reported to the Commission of Cancer
(4,42).

Despite wide recognition and myriad attempted interventions
to improve poor representativeness in clinical trials, inequities in
study participation for patients with cancer persist. Our work
found that the patient groups historically underrepresented in
clinical trials are the same populations that are more likely to be
treated at community practices that have limited or no active
research programs. These results suggest that investments to
expand and promote research infrastructure and engagement
among practices that do not participate in research may help
move the needle on equitable access, trial representativeness,
and generalizability of oncology study results.
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