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Abstract
Background: Disparities in the enrollment of minorities
and elderly in cancer clinical trials have been reported in
large national studies. We studied patient enrollment in
clinical trials at William Beaumont Hospital for the years
2002 to 2013.
Methods: We obtained data on patient enrollment in
cancer clinical trials for the time period of 2002 to 2013
from William Beaumont Hospital Community Clinical
Oncology Program and Cancer Clinical Trials Office. We
acquired data on cancer incidence at William Beaumont
Hospital for the years 2002 to 2013 from the Beaumont
Cancer Registry. Enrollment rate was calculated as the
ratio of trial enrollment to the cancer incidence for
different races and ethnicities, age groups and genders.
Results: The overall enrollment rate for the years 2002 to
2013 for all patients was 3.5%. The enrollment rate for
men was significantly lower at 1.2% compared to 5.4% for
women (p<0.001). The enrollment rates were similar for
white and minority patients at 3.8% and 3.6%
respectively. The enrollment rate was highest for the age
group 31-49 years (6.9%) and lowest for the age group of
over 75 years (0.8%).
Conclusions: The overall enrollment rate remains low.
Enrollment rates were low, but similar for both white and
minority patients. Increasing availability and access to
clinical trials should increase enrollment rates for all
patients. More efforts are needed to address the

significantly low enrollment rates in all groups of patients,
especially those over the age of 65 years.
Keywords: Minorities; Disparities; Cancer Clinical Trials

Introduction
Cancer is one of the leading causes of death worldwide. In
2017, it is estimated that 1,688,780 new cases of cancer will
be diagnosed in the US and 600,920 people will succumb to
the disease [1]. Cancer is the second most common cause of
death in the United States, behind only coronary artery
disease, and accounts for nearly 1 in 4 deaths [1].
In the US, cancer related deaths have declined overall from
2003 to 2012 by 1.8% per year among men and 1.4% per year
among women [2]. However, certain ethnic and racial groups
continue to suffer from a disproportionately higher incidence
of cancer and have significantly worse outcomes. African
American men, for instance, have a higher incidence of
prostate cancer as well as higher risk of dying from their
disease [3]. African American women have a higher incidence
of triple negative breast cancer compared to other racial and
ethnic groups [3]. A higher incidence of liver cancer has been
found in Asian and Pacific Islander populations [2]. It is critical
to have adequate representation of minorities in clinical trials
in order to better understand disease biology and optimize
treatment options. Unfortunately, several studies have shown
that minorities are under-represented in cancer clinical trials
[4-6].
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The objectives of our study were to evaluate the enrollment
of minorities and the elderly in our clinical trials and use this
information to formulate an action plan to address any
disparities.

Methods
We obtained Institutional Review Board (IRB) approval for
this study. We acquired data on patient enrollment in cancer
treatment clinical trials from the Community Clinical Oncology
Program (CCOP) and the Cancer Clinical Trials Office (CCTO) at
William Beaumont Hospital for the years 2002 to 2013. We
collected data on patient demographics including race/
ethnicity, age, gender, type of clinical trial and disease site.
Patients under 18 years of age were excluded. Data on cancer
incidence was obtained from the Beaumont Cancer Registry
for the years 2002 to 2013. Enrollment in cancer trials was
examined for 4 major cancer types: colorectal, lung, breast and
prostate. We assigned patients into 1 of 6 mutually exclusive
racial/ethnicity categories: White, Black, Hispanic, Asian,
Native Hawaiian and American Indian.

Statistics

age and gender groups, as recently described by Zullig et al.
[6]. Odds ratio was calculated for each group with 95%
confidence intervals. P values were calculated using Fisher’s
exact test. All tests were 2 sided. Data analysis was performed
using SPSS version 21 statistical software.

Results
A total of 55,408 patients over 18 years of age were
diagnosed with cancer at William Beaumont Hospital from
2002 to 2013. Of these 55,408 patients, 1,924 patients were
enrolled in cancer clinical trials, yielding an enrollment rate of
3.5%.
Race was not reported in 5,209 of the 55,408 patients who
were diagnosed with cancer. Race was also not reported in 9 of
the 1,924 patients enrolled in clinical trials. The enrollment
rate for minority patients (3.6%) was similar to that for the
white population (3.8%) [OR 0.94, 95% CI 0.81-1.10].
Enrollment rate for Blacks, Hispanics, Asians and Native
Hawaiian patients was 3.5%, 7.6%, 3.4% and 5.6% respectively.
Table 1 shows the cancer incidence and enrollment rates, odds
ratios with 95% confidence intervals and p values for different
racial and ethnic groups.

Enrollment rate was calculated as the ratio of trial
enrollment to cancer incidence for different racial/ethnicity,
Table 1: Cancer incidence and accrual data in cancer clinical trials at Beaumont Health System (2002-2013) based on race, age
and gender.
Cancer incidence

Patients enrolled

Enrollment

OR (95% CI)

P value

Rate %
All Patients

55408

1924

3.5

Male

25473

316

1.2

Referent

Female

29931

1607

5.4

4.51 (3.99-5.10)

Not documented

4

1

White, non-Hispanic

44707

1715

3.8

Referent

All minorities

5492

200

3.6

0.94 (0.81-1.10)

0.5

Black

4354

152

3.5

0.90 (0.76-1.07)

0.256

Hispanic

275

21

7.6

2.07 (1.32-3.24)

0.001

Asian

772

26

3.4

0.87 (0.58-1.29)

0.501

American Indian

73

0

0

Native Hawaiian

18

1

5.6

1.47 (0.19-11.08)

0.506

Not documented

5209

9

The mean age of diagnosis with cancer was 64 years,
whereas the mean age at enrollment in clinical trials was 45.9
years. Patients over the age of 65 years were significantly less
likely to be enrolled in cancer treatment trials compared to

2

<0.001

patients under the age of 65 years. The enrollment rate was
1.8 % for patients over 65 years compared to 5.2% for patients
under the age of 65 years [OR 0.34, 95% CI 0.31-0.37]. Table 2
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shows the enrollment rates with odds ratios for the different
age groups.
Table 2: Cancer incidence and accrual data in cancer clinical trials at Beaumont Health System (2002-2013), based on race, age
and gender.
Cancer
incidence

Patients
enrolled

Enrollment
rate %

OR (95% CI)

p-value

Age (Elderly vs Younger patients)
< 65 years

26781

1395

5.2

referent

> 65 years

28609

529

1.8

0.34 (0.31-0.37)

31-49 years

7494

516

6.9

referent

18-30 years

872

41

4.7

0.66 (0.48-0.92)

0.014

50-64 years

18415

838

4.6

0.64 (0.57-0.72)

<0.001

65 -74 years

13951

405

2.9

0.40 (0.35-0.46)

<0.001

> 75 years

14658

124

0.8

0.11 (0.09-0.14)

<0.001

White male

20618

265

1.3

referent

White female

24085

1450

6

4.92 (4.31 - 5.61)

<0.001

Black male

1883

42

2.2

1.75(1.26-2.43)

<0.001

Black female

2471

110

4.5

3.75 (2.85-4.48)

<0.001

White < 65 years

21125

1231

5.8

referent

White >65 years

23570

484

2.1

0.33 (0.30-0.37)

<0.001

Black > 65 years

2113

33

1.6

0.25 (0.18-0.36)

<0.001

Black < 65 years

2239

119

5.3

0.90(0.74-1.10)

0.34

Male < 65 years

11379

178

1.6

referent

Male > 65 years

14089

138

1

0.62(0.49-0.77)

<0.001

Female > 65years

14516

391

2.7

1.74(1.45-2.08)

<0.001

Female < 65years

15402

1216

7.9

5.39(4.60-6.32)

<0.001

<0.001

Age stratified

Race and Gender

Race and Age

Age and gender

On further stratification of age groups, patients in the age
group of 31-49 years had the highest enrollment rate (6.9%),
while patients over the age of 75 years had the lowest
enrollment rate (0.8%). Patients in the age group of 65-74
years had an enrollment rate of only 2.9% compared to an
enrollment rate of 6.9% for patients in the age group of 31-49
years [OR 0.40, 95% CI 0.35-0.46].
The enrollment rate for women (5.4%) was substantially
higher than that of men (1.2 %) [OR 4.51, 95% CI 3.99-5.10].
White women had significantly higher enrollment rate of 6%
compared to white men (1.3%), [OR 4.92, 95% CI 4.31-5.61].
Black women (4.5%) and black men (2.2%) also had higher
enrollment rates than white men ([OR 3.57, 95% CI 2.85-4.48]
for black women and [ OR 1.75, 95% CI 1.26-2.43] for black
men respectively).
© Copyright iMedPub

We compared enrollment rates for men and women over
and under the age of 65 years. Men under the age of 65 years
had an enrollment rate of only 1.6%. Women under 65 had a
significantly higher enrollment rate of 7.9% when compared to
men under the age of 65 [OR 5.39, 95% CI 4.60-6.32]. Women
over the age of 65 also had higher enrollment rate (2.7%) than
men under the age of 65 years [OR 1.74, 95% CI 1.45-2.08].
Men over the age of 65 years had an even lower enrollment
rate of 1% [OR 0.62, 95% CI 0.49-0.77] when compared to men
under the age of 65 years. Table 2 provides more information
regarding combined race and sex, race and age and age and
gender subgroup analyses.
We analyzed cancer incidence and enrollment data for 4
major cancer types: breast, colorectal, prostate and lung
cancer. On average, we have 12-15 breast cancer trials, 2-3
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colon cancer trials, 3-4 lung cancer trials and 3-4 prostate
cancer trials that are open annually. The overwhelming
majority of these trials are NCI supported and funded
cooperative group studies. 11,923 patients were diagnosed
with breast cancer during the years 2002 to 2013, of which
1,333 patients were enrolled in clinical trials, yielding an
enrollment rate of 11.2%. The enrollment rates were similar
for both black (13.1%) and white (12.8%) patients in breast

cancer trials. The enrollment rates were much lower in trials
for lung cancer (1.2%), colorectal cancer (2.7%) and prostate
cancer (1.8%) as shown in table 3. Black patients had higher
enrollment rates compared to white patients in colorectal and
prostate cancer trials. Table 3 provides information on overall
and race-based enrollment in breast, colorectal, prostate and
lung cancer trials.

Table 3: Cancer incidence and accrual data for white and minority patients in breast, colon, prostate and lung cancer clinical trials
at Beaumont Health System (2002-2013).
Cancer
incidence

Patients
enrolled

Enrollment
rate %

OR (95% CI)

Breast

11923

1333

11.2

referent

Colorectal

4557

122

2.7

0.21(0.18-0.26)

<0.001

Lung

6459

80

1.2

0.10(0.07-0.12)

<0.001

Prostate

7373

131

1.8

0.14(0.12-0.17)

<0.001

Colorectal-white

3749

102

2.7

referent

Colorectal-black

402

20

5

1.87(1.14-3.05)

Lung-white

5361

75

1.4

referent

Lung-black

544

5

0.9

0.65(0.26-1.62)

Breast-white

9412

1208

12.8

referent

Breast-black

883

116

13.1

1.02(0.83-1.26)

Prostate-white

5622

107

1.9

referent

Prostate-black

692

24

3.5

1.85(1.18-2.90)

p-value

Cancer Type

Cancer Type and Race

Discussion
In our study, we found that the overall enrollment rate in
cancer treatment clinical trials was only 3.5 %. This is similar to
the low enrollment rates of less than 5% noted in other large
studies [4-7].
The enrollment rate for women (5.4%) was significantly
higher than that of men (1.2 %) Though women represented
54% of patients diagnosed with cancer, they accounted for
over 80% of the enrollees in our cancer treatment trials. There
is a preponderance of breast cancer trials at our institution
and this accounted for the significantly higher proportion of
women enrolled in cancer clinical trials in our institution,
compared to men. In our study, 11% of patients diagnosed
with cancer and 10% of enrollees in cancer clinical trials
belonged to a minority subgroup.
Our catchment area includes the densely-populated
Oakland, Macomb and Wayne counties, that center around
the city of Detroit in south-eastern Michigan and account for
40% of Michigan’s population. In addition, we also serve
Lenawee, Monroe, Washtenaw, Livingston, Genessee, Lapeer
and St Clair counties. Although Detroit’s suburbs are
predominantly white, nearby urban and suburban

4

0.018

0.44

0.797

0.01

communities exist that have diverse racial and ethnic
populations in proximity (within a 30-minute drive or less) to
our hospitals. Our overall catchment area includes a minority
population of 19%. 12.8% of the population in our overall
catchment area is African American, 2.3% is Hispanic, 2.4% is
Asian, 0.2 % is American Indian and 1.2% is multiracial.
Though the overall enrollment rates were low, we did not
find a statistically significant difference in the enrollment of
minority patients compared to white patients. Several
initiatives have been started at our institution to address the
low enrollment rates in the minorities. One of the first
initiatives was the development of a minority outreach
program. A previous study by Vicini et al (8) from our
institution looked at minority participant accrual by the
Beaumont CCTO from 1988 to 2010. This study found that the
development of the CCOP lead to a ten-fold increase in clinical
trial accrual (p=.001). The minority outreach program, initiated
in 2003, targeted metropolitan Detroit areas and provided
bilingual cancer education including information on screening
and prevention, which helped improve accrual of minorities in
our clinical trials to 11% by 2010 (8) The minority outreach
program and the CCTO at Beaumont have engaged in fruitful
collaborations with various community leaders and faith-based
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organizations in the Metro Detroit area, especially those that
serve minorities. Educational materials and resources including
clinical trials information, American Cancer Society pamphlets
and NCI resource pamphlets are provided to the communities.
Many of the educational materials are also provided in Spanish
and Arabic to serve the needs of the non-English speaking
population. The “Cancer Clinical Trials Awareness Week- Fruit
Tray Sunday” program was initiated in 2014. This program
involved community awareness programs in various churches
in metro Detroit area, targeting African American, Hispanic
and Arab American populations. In addition to advice on
healthy diet and exercise, these programs have helped
introduce and explain the concept and importance of clinical
trials.
Second, a diverse, multilingual staff at our CCTO assists
patients navigate through the clinical trial process, scheduling
appointments, insurance authorizations and transportation,
and provides social support. After discussion of the clinical trial
process with their physicians, patients meet with the staff at
the CCTO where the clinical trial protocol is reviewed again in
more detail. Patients are educated on the rationale of the
study, the type and duration of treatment, need for additional
testing or procedures, the randomization process, the major
and minor risks including need for more doctor and clinic visits
and time off from work as well as possible benefits. Patients
are informed about their right to decline participation in a
clinical trial without any consequences to their medical care.
They are also informed that they can decide to stop
participation in the clinical trial at any time. They are provided
with contact information for the CCTO office so they have an
ongoing resource to answer any additional questions. Once
patients understand and agree to the clinical trial, their written
consent is obtained.
We suspect that other factors may also influence clinical
trial participation and may play a bigger role than race and
ethnicity alone, such as educational level, insurance status,
access to health care, transportation issues, social support and
income level.
It is critical to recognize the disparities in age with regards to
clinical trial enrollment. Patients over the age of 65 account for
over 60% of all cancer cases in the US, but are only 25% of the
participants in clinical trials [9]. Similarly, in our study cohort
patients over the age of 65 accounted for 52% of all cancer
diagnoses, but were only 27% of patients in clinical trials.
Patients over the age of 65 and especially those over the age
of 75 are under-represented in our clinical trials. The
enrollment rates for patients in the age group of 65-74 (2.9%)
and over 75 (0.8%) are significantly lower compared to their
younger counterparts. Several studies have examined the
incidence of cancer in the elderly and the causes of poor
enrollment in cancer clinical trials [10-14]. Elderly patients are
likely to have significant comorbid illnesses, which may
preclude their participation in clinical trials [12-14]. Physicians
attitudes regarding the elderly population can also be a barrier
to trial enrollment. Physicians may consider patients’ medical
co-morbidities, cognitive factors, toxicity concerns, costs,
transportation and compliance to be prohibitive [12-14]. Also,
© Copyright iMedPub

physicians may have concerns about insurance coverage for
clinical trials, although Medicare does cover routine clinical
trial costs [15].
We not only studied enrollment of patients over the age of
65, but also looked at gender and race-based enrollment in
that age group. We found that overall enrollment of elderly
patients is uniformly low, regardless of race or gender. In our
study, the enrollment rates were significantly lower for both
white and black patients over the age of 65 (2.1% and 1.6%
respectively), compared to the population of white patients
under the age of 65 (5.8%) as shown in Table 2. Similarly, both
men and women over the age of 65 had lower enrollment
rates of 1% and 2.7% compared to women under the age of 65
(7.9%).
Strategies to increase the enrollment of elderly patients
should include relaxing eligibility criteria. In one study, for
instance, it was found that if the exclusion criteria related to
organ system abnormalities and performance status were
relaxed, the participation of elderly patients would approach
60%, in line with the cancer incidence in this population [9].
Another strategy would be to increase the number of clinical
trials targeting the elderly population, with careful selection of
patients. In addition, physician education is necessary to help
overcome the attitudinal beliefs regarding elderly patients. In
some trials, the incidence and severity of toxicity from
chemotherapy was not significantly higher in the elderly than
that observed in the younger population, as long as patients
were carefully selected [16,17]. Thus, physicians’ concerns
about tolerability of treatment may be unfounded for many
patients.
Breast cancer trials had heavy accrual in our institution
compared to colorectal, prostate and lung cancer trials. Breast
cancer patients accounted for 21% of all new cancers
diagnosed during 2002 to 2013, but represented 69% of
enrollees in cancer clinical trials. This underscores the fact that
the single main factor that affects clinical trial enrollment is
actually the availability of clinical trials. Strategies that increase
the number of cancer clinical trials in our institution will lead
to increased enrollment of all patients.
In a recent review by Unger et al., barriers to clinical trial
participation were discussed [18]. These included structural
(clinic access and availability of clinical trials), clinical (eligibility
requirements), attitudinal (both physician and patient’s
attitudes regarding the clinical trial process), demographic and
socioeconomic factors [18]. Several studies have shown that
even if patients have access to cancer care, the lack of an
available clinical trial precludes participation for 50% of
patients [19-23]. Even if a clinical trial was available, stringent
eligibility criteria, mostly related to co-morbid illnesses,
resulted in exclusion of approximately 20% of patients [19-23].
Physician attitudes also play a very important role in clinical
trial participation. In addition to those specific to elderly
patients discussed above, such attitudes may include concerns
about interference with physician-patient relationship [24,25].
uncertainty regarding the randomization process, lack of
incentives [27] and concerns about extra workload [25,27].
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Patient attitudes include concerns about experimentation and
randomization [26,28] toxicity of treatments [29] mistrust of
medical science due to past abuses [30] transportation issues
[19,31] and cost [31,32].
Socioeconomic status also plays a significant role in trial
enrollment. In one study, patients earning less than $50,000
per year were 27% less likely to participate in clinical trials
compared to those earning higher salaries [33].
Several actions have been taken at our institution to
increase overall accrual to clinical trials. The most important
activity has been the frequent educational sessions provided
to Medical Oncology, Radiation Oncology and Surgical
Oncology physicians. CCTO staff provides information on open
clinical trials at various tumor board meetings. In addition, the
physicians are provided with updated pocket handbooks every
month, which serve as a reference for currently open clinical
trials to which they may refer their patients. The CCTO staff
helps physicians and patients navigate the path to the clinical
trials in an expeditious manner. Other activities included the
“Cancer Clinical Trials Awareness Day” that was organized at
Michigan’s Capitol, Lansing, in June 2014 to increase the
awareness of clinical trial activity in the state. The “Royal Oak
Coffee with CCTO” event helped create an open dialogue
between the CCTO staff and patients, visitors, physicians,
community leaders and other Beaumont staff regarding the
mission, events and resources the CCTO has to offer. The
“Lunch
and
Learn-Improving
Health
Professionals’
Understanding of Clinical Trials” program at the Beaumont,
Royal Oak campus also helped disseminate information about
clinical trials to physicians, nurses and other health care staff.
The “Eat Healthy, Be Active” workshops, organized by the
CCTO’s community health educator along with other
organizations, included discussions on clinical trials in addition
to healthy lifestyle resources and tips on cancer prevention.
One of these workshops was targeted to residents of a Senior
Living apartment facility, which aimed to help increase the
enrollment of the elderly in clinical trials.
Our study is unique in many ways. We looked at clinical trial
enrollment only from our institution. Our intention was to
study our current accrual patterns so that we could plan and
implement strategies to address any disparities and improve
overall enrollment. We plan on using this data to guide
decisions regarding the allocation of available resources of the
Beaumont-NCORP (National Cancer Institute Community
Oncology Research program) and CCTO in the future. We
believe that the combination of a dedicated minority outreach
program and a well-trained CCTO staff that provides both
education and support to patients and physicians helps
improve accrual for both minorities and the overall population.
Other institutions can utilize a similar approach to address the
disparities in their accrual. Our data also underscore the idea
that the biggest hurdle to clinical trial enrollment is the lack of
availability of a clinical trial. The heavy accrual in our breast
cancer trials compared to other trials is one example.
Our study had some limitations. We only studied enrollment
in clinical trials for adults over the age of 18 years and did not
study data for the pediatric population. The pediatric
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population in general has much higher rates of enrollment in
cancer clinical trials than the adult population, especially for
those under the age of 15 years, where enrollment rates are
typically reported as being greater than 50% [34,35]. Also, race
was not reported in 5,209 of the 55,408 patients who were
diagnosed with cancer. Race was also not reported in 9
patients in clinical trials. The reasons for this could be several.
In our databases, patients self-identified their race. Either race
was not asked for or documented for these patients, patients
declined to disclose their race or they belonged to a race that
is not one of the Federal government-recognized categories.
The city of Dearborn, located in Wayne county, Michigan is
home to the largest concentration of Arab Americans in the
U.S, including Lebanese, Yemenis, Iraqis and Palestinians, but
the Middle Eastern ancestry is not a federally recognized race
or ethnicity. In most cases, Middle Eastern patients have been
considered as Caucasian. It is also unclear how multi-racial
patients were reported in the database. Information on factors
such as socioeconomic status, insurance status, or educational
level was not collected and may influence the results as well.
Also, there is a preponderance of breast cancer trials in our
institution. This leads to heavy accrual of both white and
minority women compared to their male counterparts. Lastly,
we only included cancer treatment-related trials in our analysis
and excluded other trials on cancer screening, prevention,
genetic and biobank studies, etc. It is unclear if the enrollment
patterns would differ if these patients were also studied.
The future of Oncology depends on well designed, properly
matched clinical trials that have rapid accrual of patients of all
age, social and demographic groups. More efforts are needed
to increase enrollment of all cancer patients to clinical trials in
general and the elderly in particular.
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