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Abstract
Purpose—We examined the relationship of sociodemographic factors, urban/rural residence, and
countylevel socioeconomic factors on accrual of Maryland patients with cancer to National Cancer
Institute (NCI)-sponsored cancer treatment clinical trials.

Patients and Methods—Data were analyzed for the period 1999 to 2002 for 2,240 Maryland
patients with cancer accrued onto NCI-sponsored treatment trials. The extent to which Maryland
patients with cancer and patients residing in lower socioeconomic and/or rural areas were accrued
to cancer trials and were representative of all patients with cancer in Maryland was determined.
Data were obtained from several sources, including NCI’s Cancer Therapy Evaluation Program
for Maryland patients with cancer in Cooperative Group therapeutic trials, Maryland Cancer
Registry data on cancer incidence, and United States Census and the Department of Agriculture.

Results—For Maryland patients with cancer accrued onto NCI-sponsored treatment trials
between 1999 and 2002, subgroups accrued at a higher rate included pediatric and adolescent age
groups, white patients, female patients (for sex-specific tumors), patients with private health
insurance, and patients residing in the Maryland National Capitol region. Moreover, between 1999
and 2002, there was an estimated annual decline (8.9% per year; P < .05) in the percentage of
black patients accrued onto cancer treatment trials. Logistic regression models uncovered different
patterns of accrual for female patients and male patients on county-level socioeconomic factors.

Conclusion—Results highlight disparities in the accrual of Maryland patients with cancer onto
NCI-sponsored treatment trials based on patient age, race/ethnicity, geography of residence, and
county-level socioeconomic factors. Findings provide the basis for development of innovative
tailored and targeted educational efforts to improve trial accrual, particularly for the underserved.
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INTRODUCTION
Factors contributing to cancer disparities are numerous and complex, including lower
participation of racial/ethnic minority and underserved patients in clinical trials1-4. Assuring
diversity in clinical trials is essential to eliminating health disparities, as lower participation
of racial/ethnic minority and underserved patients reduces the generalizability of therapeutic
and drug development trials to these groups, thus impeding treatment and survival advances.

Clinical trials have produced prevention, treatment and outcome advances, and nowhere has
this been more evident than for cancer treatment trials3,5. While trials are proven to
contribute to cancer therapy and prevention advances, clinical trial participation for the
general cancer patient population is low (5-9%)3,5. Despite federal legislation and regulatory
efforts to improve accrual6, African Americans, rural, and underserved cancer patients
continue to participate in cancer trials at even lower rates than the general
population1,2,4,7-10.

Some contributing factors remain unclear, yet modifiable factors do contribute to disparities
in clinical research and trial participation2-5,7,8,10-17. Factors include: lack of awareness of
available trials by community physicians and patients; lack of community awareness of the
role and potential benefits of research participation; historical concerns, including Tuskegee
and more recent exploitive research; distrust of academic institutions; poor researcher
communication skills; lack of cultural competence of research personnel; modifiable design
barriers, including rigid and exclusionary eligibility criteria; and reimbursement for trial
associated costs. Although an extensive community cancer trial infrastructure exists in the
National Cancer Institute’s (NCI) Community Clinical Oncology program (CCOP) and
Minority Based (MB)-CCOP, not all community oncology practices are eligible for
inclusion due to small accrual and other factors. This includes the single oncologist practice
that is part of the Maryland Best Practice18.

In Maryland, we have implemented data-driven, targeted community-based participatory
programs to enhance accrual to trials. The University of Maryland School of Medicine
(UMSOM) has an intensive, multi-level program to increase cancer trial accrual and
availability in minority and rural underserved communities. Eastern Shore Cancer Research
Network, a single community oncologist practice located on the Eastern Shore of Maryland,
and UMSOM shared a National Best Practice award from the Secretary of the Department
of Health and Human Services Committee on Science and Policy in September 200418. An
earlier Maryland study reported that 11.1% of Marylanders reported being recruited to
clinical trials; of those, 59.4% actually participated4.

This study characterizes participation of Maryland cancer patients in NCI-sponsored
therapeutic trials for the period 1999-2002 by key demographic, racial/ethnic, geography of
residence (rural/urban), and county-level socioeconomic factors. The extent to which
Maryland cancer patients accrued onto NCI-sponsored treatment trials were representative
of all Maryland cancer patients was also examined.
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PATIENTS AND METHODS
Maryland Patients With Cancer

Maryland geographic and demographic cancer burden was determined using cancer
incidence data from the population-based Maryland Cancer Registry (MCR) for all newly
diagnosed cancer patients from 1999 to 2002. Data were obtained on primary cancer site,
10-year age group, race (white, black, other), gender, and jurisdiction of residence at
diagnosis. Maryland jurisdictions, consisting of 23 counties and Baltimore City, were used
for geographic analyses.

Cancer Treatment Clinical Trial Patients
We received summary data submitted to the Cancer Therapy Evaluation Program (CTEP) by
NCI-sponsored Clinical Trials Cooperative Groups (CTCG) on therapeutic cancer trial
accrual in Maryland from 1999 to 2002. CTCGs include researchers, cancer centers, and
community physicians throughout North America and Europe. Data did not include
information from non-CTCG sponsored trials, such as investigator-initiated or industry
sponsored trials. This CTCG dataset limits our ability to determine whether Maryland cancer
patients participating in NCI-sponsored CTCG clinical treatment trials are representative of
all Maryland cancer patients participating in clinical trials.

For each patient, data included zip code of residence, 10-year age group, gender, race/
ethnicity, and payment method (private insurance, Medicare or Medicaid, military, or self-
pay). In addition, patients were assigned to a specific jurisdiction based on zip code data
from the Maryland Department of Planning19. Data have been analyzed by zip code of
residence; thus, data on Maryland cancer patients treated in Maryland and non-Maryland
based institutions are included in the analyses.

County Level Socioeconomic and Demographic Data
County-level socioeconomic and demographic characteristics data were derived for
Maryland jurisdictions from the 2000 US Census20. Jurisdiction-level variables included
material deprivation measures (percentage of persons living in poverty, households without
a car, unemployed persons age 16 and older, and owner-unoccupied housing), social class
measures (percentage of high school graduates age 25 and older, persons with graduate/
professional degrees, persons employed in white collar jobs, and median household income),
and population composition (percentage of white, black, and Hispanic). Standardized
composite measures21 were created for material deprivation and social class to address
multicollinearity among individual variables comprising these measures. Each composite
measure had high reliability (Cronbach’s alpha=0.94 for each measure).

Two methods were used to examine urban/rural composition of Maryland jurisdictions. The
Beale classification system22 classified counties as: 1) metropolitan area with ≥1 million
population, 2) metropolitan area of <250,000 population, and 3) non-metropolitan area with
urban population of ≥2,500 and adjacent to a metropolitan area. Estimates were based on the
county’s population and its proximity to metropolitan areas23. The US Census Bureau’s
classification of percentage of persons residing in rural areas helped to categorize rural
percentage into quartiles based on the Maryland county distribution of rural percentage.

Healthcare System Level Variables
Healthcare system level variables included availability of oncologists in a county per
number of cancer patients and availability of an American College of Surgeons Commission
on Cancer-approved cancer program hospital24.
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Analysis
χ2 statistics were used to compare accrual of Maryland cancer patients onto NCI-sponsored
treatment trials for 1999 to 2002 by age groups, gender, and race/ethnicity. In addition,
observed versus expected accrual onto treatment trials in Maryland for 1999 to 2002 was
compared, with the assumption that each incident cancer patient had equal probability of
participating in NCI-sponsored treatment trials. This assumption is consistent with a
previous report by Sateren et al.3 For each Maryland recognized region and jurisdiction,
expected number of cancer patients accrued onto treatment trials was calculated by
weighting the age-specific proportion of cancer patients who participated to the number of
cancer patients within each county and age group.

Accrual onto NCI-sponsored treatment trials was also examined by several county-level
socioeconomic and demographic variables. We estimated odds ratios (OR) and 95%
confidence intervals (95% CI) using logistic regression and used generalized estimating
equations (GEE) to account for clustering of individuals within county25 Accrual onto
treatment trials was modeled as a function of county-level socioeconomic and demographic
factors and health system-level characteristics of Maryland counties. Each demographic
variable was categorized into quartiles. Continuous socioeconomic, demographic or health
system level variables were placed in logistic regression models to assess linear trends.
Statistically significant estimates from Wald chi-square statistics (p-values<0.05) indicate an
increase or decrease in the rate of treatment trial accrual with an increase in one unit of the
continuous variable. Analyses were conducted for the total sample and by sex. Sex-specific
models were adjusted for age distribution of Maryland patients with cancer and racial and
rural composition of the county. All analyses were completed using SAS software version
9.1 (SAS Institute, cary, NC)26.

RESULTS
For 1999 to 2002, 2,240 Maryland patients with cancer were accrued onto NCI-sponsored
treatment trials, representing an average accrual rate of 2.3% (data not shown). The
percentage of Maryland patients with cancer accrued onto treatment trials increased from
1.9% in 1999 to 2.9% in 2002 (χ2trend=86.4; df=1; p<0.0001).

Accrual by Age Group
Pediatric (0 to 9 years) and adolescent (10 to 19 years) cancer patients represented 13.8% of
treatment trial patients (Table 1). Overall, 37.9% of Maryland pediatric and adolescent
incident cancer patients were accrued onto treatment trials.

Accrual by Gender and Cancer Site
Males (31.4%) and females (30.0%) were almost identical with regard to Maryland’s cancer
burden percentage for non-sex-specific cancer sites (Table 2). For these cancer sites, males
were significantly more likely than females (46.8% vs. 21.8%; p<0.0001) to be on treatment
trials. However, for sex-specific tumors, the Maryland cancer burden for males was 32.3%,
but only 21.6% of male patients participated in reproductive system neoplasms trials. For
female patientss, although the Maryland cancer burden was 33.6%, 53.7% participated in
breast cancer treatment trials, and 12.3% in reproductive neoplasm trials.

Accrual by Race/Ethnicity and Sex
For 1999 to 2002, there were modest fluctuations in accrual for whites; however, there was a
significant decline in accrual of blacks (Table 3). Estimated annual decline in the percentage
of blacks accrued onto treatment trials was approximately 8.9% per year (p<.05). The
highest percentage of individuals accrued onto treatment trials was white female patients,
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followed by white male patients, black female patients, and black male patients. During the
same period, the accrual of female patients was significantly higher than male patients
(59.2% vs. 40.8%, p<0.01). Within each racial/ethnic group, with the exception of American
Indian or Alaska Native, a higher percentage of females were accrued than males. Overall,
the racial distribution of patients enrolled in trials was similar to the racial distribution of
Maryland patients with cancer.

Accrual by Insurance Status
Compared with the general Maryland population, a lower percentage of trial patients were
uninsured (3.4% vs. 13.4%), were insured with Medicaid (3.2% vs. 6.5%), and had private
insurance (65.4% vs. 77%) (data not shown). Although no differences were observed in
government coverage (i.e., Medicare, Medicaid, and/or Military-Veterans Administration
(VA)) as a whole, a larger percentage of Maryland trial patients than the general population
were covered by some form of Military-VA insurance (6.5% vs. 3.9%).

Accrual by Maryland Regions
Observed accrual was 10% higher than expected in the National Capitol region, 31% lower
than expected in the Northwestern region, and 18% lower than expected in rural Southern
Maryland region (Table 4). Within the Baltimore Metro region, there was significantly
higher observed than expected accrual for Anne Arundel (Standardized Accrual Ratio
(SAR)=1.44, 95% CI=1.28-1.61) and Baltimore (SAR=1.44, 95% CI=1.32-1.57) Counties
but lower observed than expected accrual for Howard County (SAR=0.57, 95%
CI=0.44-0.74) and Baltimore City (SAR=0.53, 95% CI=0.45-0.62) (see Figure 1). Within
the National Capitol region, there was significantly higher observed than expected accrual in
Montgomery County (SAR=1.33, 95% CI=1.20-1.46) but lower than expected accrual in
Prince George’s County (SAR=0.82; 95% CI=0.71-0.94).

Accrual by County-level Socio-demographic and Health System Characteristics
Logistic regression models suggest different accrual patterns for female patients and male
patients (Table 5). For female patients, odds of accrual onto treatment trials was lower
among women in the highest quartile of deprivation scores than among those in the lowest
(OR=0.45, 95% CI=0.23-0.89). For both female and male patients, the trend of lower
accrual onto trials with increasing deprivation scores was statistically significant (p<0.001).
Similarly, county social class was strongly associated with treatment trial accrual among
women (OR=2.29; 95% CI=1.84-2.83 for the highest compared to the lowest quartiles) and
men (OR=1.57; 95% CI=1.32-1.86). Accrual among female patients and male patients
increased as the county social class score increased (p=0.011 for female patients; p=<0.001
for male patients). The adjusted odds of accrual decreased with each 2% increase in
counties’ non-white population composition among females and 1% among males
(p=0.001).

DISCUSSION
This study comprehensively examined Maryland cancer patients’ participation in NCI-
sponsored CTCG treatment trials. Our findings show, for the period 1999 to 2002, Maryland
patients with cancer enrolled in treatment trials at higher rate included pediatric and
adolescent age groups, male patients for non-sex-specific tumors and female patients for
sex-specific tumors, those with private health insurance, and those residing in the Maryland
National Capitol (specifically Montgomery County) and parts of the Baltimore Metro
(especially Baltimore and Anne Arundel Counties) regions. In addition, there were different
patterns of accrual for female and male patients on county level socioeconomic factors.
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This study was modeled on the report by Sateren et al.3 that examined accrual onto NCI-
sponsored treatment trials nationally for a 12-month period. Our study differs from Sateren
et al. in several key ways. We present data on accrued patients, cancer rates, and accrual
trends from one state for a four-year period and provide more detailed measures of material
deprivation and rural residence. Although accrual data were presented for all racial/ethnic
groups, because of low numbers of patients other than black or white, analyses were not
possible for these groups. Additionally, while cancer sites (colorectal, lung, leukemia and
lymphoma) were selected to make appropriate comparisons with the national analysis,
additional cancers of significance to Maryland residents (i.e., female breast and male
reproductive [prostate included]) were also examined. Although requested from NCI,
accrual data on race by age group were not obtained; therefore, such analyses were not
possible in this report.

From 1999 to 2002, there was an increase in accrual of Maryland patients with cancer to
NCI-sponsored treatment trials. Moreover, the overall accrual rate of Maryland patients with
cancer to NCI-sponsored treatment trials was comparable to national CTCG accrual rates3.
As reported elsewhere3, accrual was highest for pediatric cancer patients and lowest among
adults age 60 and over. Low accrual of adults age 60 and older is disconcerting, as they are
at high risk for a cancer diagnosis and are insured through Medicare, which instituted a
coverage policy for beneficiary trial participation in 2000 and amended it in July 2007.

Despite comparable cancer burden for some cancers, there were significant sex differences
in accrual for Maryland cancer patients. Male and female patients had relatively similar rates
for colorectal cancer, leukemia and lymphoma; however, male patients were significantly
more likely to be enrolled onto treatment trials. On the other hand, despite comparable sex-
specific cancer rates (reproductive cancers for male patients and breast cancer for female
patients), there was significantly higher accrual of female patients to sex-specific treatment
trials. The majority of Maryland’s accrual data by race is for blacks and whites. While
modest fluctuations in accrual for whites occurred during this period, decline in accrual of
blacks, who experience significant cancer rates, should be noted and is similar to that
reported nationally3. Decline in enrollment of African Americans warrants immediate study
and may be due to factors such as distrust, lack of available trials, limited information, age,
and exclusionary criteria for comorbidity (also see2,4).

Lack of insurance coverage and reimbursement for trials is a real and perceived barrier to
clinical trial accrual27. Overall, the majority of Maryland patients with cancer in treatment
trials were covered by health insurance. Similar to national data3, the majority of Maryland
trial patients were privately insured. However, unlike the national data3, a lower proportion
of Maryland trial patients were covered by Medicaid, a higher proportion were government
insured, and the percentage of Medicare patients accrued on trials was similar to the
percentage of individuals covered by Medicare in the state.

Clinical trial participation cost is a concern. The majority (60%) of patients do not take part
in clinical trials due to fear of having their insurance denied 27,28 and oncologists have
reported denial for routine care costs as an obstacle to enrollment27,29. In 1998 and 1999,
Maryland passed state health insurance mandates into law on coverage of trial associated
clinical costs28,28. Although the Maryland law mandates coverage for trial associated costs,
restrictions in application of this law make this benefit, and other mandated health benefits,
available to only 25% of the insured 28.

There were substantial differences in trials accrual for Maryland regions, with higher
observed than expected accrual in the National Capitol region (comprised of Montgomery
and Prince George’s Counties), equivalent accrual in the rural Eastern Shore, and lower than
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expected accrual in rural Northwest and Southern Maryland regions. Although viewed as a
wealthy county, Montgomery County has pockets of underserved communities and is the
location of the NIH and its Clinical Center, which may explain higher than expected trial
accrual. Prince George’s County, adjacent to Montgomery County with a large African
American community, had lower than expected accrual. Unlike the lower than expected
accrual observed in the rural Northwest and Southern Maryland regions, the Eastern Shore
observed versus expected accrual was equivalent. This could be explained by the intensive,
multi-level programs and partnership with Eastern Shore Cancer Research Network and
UMSOM that includes concentrated education, trial infrastructure and outreach to the
public, local physicians, and nurses to increase cancer trial accrual and availability in the
rural Eastern Shore18.

These findings present a compelling case for future research on declining trends in accrual
of black patients onto treatment trials, differential accrual by sex for comparable prevalence
of specific cancer burden, differential accrual by gender within racial/ethnic groups, and
lower than expected accrual rates in Prince George’s County and rural Northwestern and
Southern Maryland regions. There is a need to enhance targeted educational and outreach
efforts to communities and community-based health professionals to increase trial
availability and to foster trial participation, accrual and retention. Educational efforts should
inform minorities and community physicians on design, regulatory and reporting aspects on
clinical trials and foster public trust, health literacy, and community understanding of the
importance of representative numbers in clinical research, Institutional Review Boards,
informed consent, and potential for research benefits.

This study has important features. It extends existing research by Sateren et al.3 in several
key areas. In the absence of individual socioeconomic data, study limitations include use of
demographic data for county population and not for individual Maryland patients with
cancer. Therefore, it is difficult to determine the independent effect of geography of
residence and individual-level racial and socioeconomic differences on treatment trial
accrual. Observed multivariable logistic regression results may be due to uncontrolled
confounding by individual social and economic resources, as well as barriers to
participation, which may bias results in an unpredictable manner. We examined accrual of
Maryland patients with cancer to NCI-sponsored treatment trials from CTCGs; thus,
individuals participating in prevention or industry trials or investigator-initiated treatment
trials supported by NCI cannot be commented on and results cannot be extended to the
general population of patients participating in all clinical trials.

This examination of participation of Maryland patients with cancer in NCI-sponsored
treatment trials has identified significant disparities in trial accrual among Maryland patients
with cancer. Findings provide a compelling argument for intensive, ongoing efforts to
understand and address barriers to clinical research and trial participation in Maryland and
for tailored and targeted educational efforts to improve accrual.
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Figure 1.
Maryland Jurisdiction-specific Observed to Expected Accrual onto NCI Clinical Treatment
Trials, 1999 to 2002.
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Table 1

Distribution of Maryland NCI-Sponsored Cancer Treatment Clinical Trial Patients and percentage of Cancer
Patients Accrued onto Treatment Trials by Age Group, 1999 to 2002

Age
Group

Number of Maryland
Cancer Patients

Number Accrued
onto Treatment Trials

(n=2240)

Percentage of
Treatment Trial

Patients

Within Age Group
Percentage of Maryland
Cancer Patients Accrued
onto Treatment Trials

0-9 341 188 8.4 55.1

10-19 476 122 5.4 25.6

20-29 1355 30 1.3 2.2

30-39 3874 147 6.6 3.8

40-49 9803 345 15.4 3.5

50-59 18506 559 25.0 3.0

60-69 23469 451 20.1 1.9

70-79 25230 343 15.3 1.4

80+ 13852 55 2.5 0.4
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ed

 h
ou

si
ng

. S
oc

ia
l c

la
ss

 s
um

m
ar

y
sc

or
e 

in
cl

ud
es

 p
er

ce
nt

 o
f:

 h
ig

h 
sc

ho
ol

 g
ra

du
at

es
 a

m
on

g 
pe

rs
on

s 
25

 a
nd

 o
ld

er
, p

er
so

ns
 w

ith
 g

ra
du

at
e 

or
 p

ro
fe

ss
io

na
l d

eg
re

es
, p

er
so

ns
 e

m
pl

oy
ed

 in
 w

hi
te

 c
ol

la
r 

jo
bs

, a
nd

 m
ed

ia
n 

ho
us

eh
ol

d 
in

co
m

e.

* M
od

el
s 

ar
e 

ad
ju

st
ed

 f
or

 r
ac

ia
l c

om
po

si
tio

n 
of

 c
ou

nt
y,

 a
ge

 d
is

tr
ib

ut
io

n 
of

 c
lin

ic
al

 tr
ia

ls
 p

at
ie

nt
s,

 a
nd

 r
ur

al
 c

la
ss

if
ic

at
io

n 
of

 c
ou

nt
ie

s.

**
A

dj
us

te
d 

m
od

el
 is

 a
dj

us
te

d 
fo

r 
ag

e 
di

st
ri

bu
tio

n 
of

 c
lin

ic
al

 tr
ia

ls
 p

at
ie

nt
s 

an
d 

th
e 

ru
ra

l c
la

ss
if

ic
at

io
n 

of
 c

ou
nt

ie
s.

**
* A

dj
us

te
d 

m
od

el
 is

 a
dj

us
te

d 
fo

r 
ra

ci
al

 c
om

po
si

tio
n 

of
 c

ou
nt

y 
an

d 
ag

e 
di

st
ri

bu
tio

n 
of

 c
lin

ic
al

 tr
ia

ls
 p

at
ie

nt
s.

J Health Care Poor Underserved. Author manuscript; available in PMC 2013 September 24.


