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Background Clinical trials are critical for evaluating new cancer therapies, but few adult patients participate in them.
Physicians have an important role in facilitating patient participation in clinical trials. We examined the charac-
teristics of specialty physicians who participate in clinical trials by enrolling or referring patients, the types of
trials in which they participate, and factors associated with physicians who report greater involvement in clinical

trials.

Methods We analyzed data from the Cancer Care Outcomes Research and Surveillance Consortium. The study included
1533 specialty physicians who cared for colorectal and lung cancer patients (496 medical oncologists, 228 radi-
ation oncologists, and 809 surgeons) and completed a survey conducted during 2005-2006 (response rate =
61.0%). Descriptive statistics were used to characterize physicians’ personal and practice characteristics, and
regression models were used to examine associations between these characteristics and physician participation

in clinical trials. All statistical tests were two-sided.

Results A total of 87.8% of medical oncologists, 66.1% of radiation oncologists, and 35.0% of surgeons reported refer-
ring or enrolling one or more patients in clinical trials during the previous 12 months. The mean number of
patients referred or enrolled by these physicians was 17.2 (95% confidence interval [Cl] = 15.5 to 18.9) for med-
ical oncologists, 9.5 (95% Cl = 7.7 to 11.3) for radiation oncologists, and 12.2 (95% Cl = 9.8 to 14.6) for surgeons
(P < .001). Specialty type, involvement in teaching, and affiliation with a Community Clinical Oncology Program
(CCOP) and/or a National Cancer Institute—designated cancer center were associated with physician trial partic-
ipation and enrolling more patients (all Ps < .05). Two-thirds of physicians with a CCOP or National Cancer

Institute—-designated cancer center affiliation reported participating in trials.

Conclusions Features of specialty physicians’ practice environments are associated with their trial participation, but many

physicians at CCOPs and cancer centers do not participate.
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Cancer clinical trials are research studies designed to determine
the safety and efficacy of new approaches to preventing, diag-
nosing, and treating cancer. They are critical to the discovery of
new and improved therapies for cancer patients. According to the
National Cancer Institute (NCI), more than 8000 clinical trials are
accepting participants (1). However, it has been estimated that
only 2%—4% of newly diagnosed adult cancer patients participate
in clinical trials (2,3). Barriers to patient participation in clinical
trials include the additional medical appointments and procedures
required by many trial protocols and the concomitant travel time
and costs (4). Many patients are also uncertain about or suspicious
of medical research (5). Furthermore, the patient’s physicians may
pose a barrier to participation: Two studies (2,6) have noted that
the majority of eligible cancer patients are not enrolled in clinical
trials because their physicians decided to not offer trials to them.
Physicians have an important role in making patients aware of
clinical trials, informing them of the benefits and risks of trial par-
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ticipation, and facilitating referral or enrollment for those who are
willing to consider participating in a trial (7-9). The literature on
physician participation in cancer clinical trials is relatively sparse,
and most of the published studies have had small sample sizes of
500 or fewer physicians and were conducted in only a handful of
centers or a single geographic area (2,10-17). These studies have
typically assessed reasons why physicians do not participate in
clinical trials or enroll more patients in them (2,4,10-14,17,18).
Few studies have examined the characteristics of physicians who do
participate in cancer clinical trials, the settings in which they prac-
tice, and the types of trials in which they participate (6,9).

The Cancer Care Outcomes Research and Surveillance
Consortium (CanCORS) initiative (19,20) presents a unique op-
portunity to study these issues and to address this important gap in
the literature. CanCORS is a multisite national effort to examine
the care and outcomes experienced by more than 10000 patients
diagnosed with lung or colorectal cancer in the United States.
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CanCORS comprises population-based and health system-based
cohorts of cancer patients; the CanCORS study population has
been found to be generally representative of cancer patients in the
United States (21). Preliminary analyses by CanCORS investiga-
tors suggest that approximately 5% of CanCORS patients were
enrolled in a clinical trial following their cancer diagnosis.
Understanding factors associated with participation in cancer clin-
ical trials is one of the key questions that CanCORS is designed to
address (19). This study of physicians who care for CanCORS
patients focuses on the provider context, which is a component of
the behavioral model of health care developed by Andersen and
Aday (22,23) and an important but relatively unexplored factor
influencing health-care utilization in the United States (24). The
aims of this study were 1) to describe the personal and practice
characteristics of specialty physicians who participate in clinical
trials and the types of trials in which they participate, 2) to com-
pare clinical trials participation between medical and radiation
oncologists and surgeons, and 3) to examine factors associated with
specialty physicians who report greater clinical trials involvement.

Participants and Methods

Study Design

The physicians who were included in this study cared for
CanCORS patients who were diagnosed with lung or colorectal
cancer from September 2003 to December 2005 while residing in
one of five geographic regions (Northern California, Los Angeles
County, North Carolina, Iowa, Alabama) or while receiving care
in one of five large health maintenance organizations (Group
Health Cooperative of Puget Sound, Harvard Pilgrim Health
Care, Henry Ford Health System, Kaiser Permanente Northwest,
and Kaiser Permanente Hawaii) or at one of 15 Veteran’s Health
Administration hospitals in the United States. CanCORS data
were obtained from patients, physicians, caregivers, and medical
records; data collection procedures were approved by the human
subjects committees at participating institutions, which also ap-
proved the survey protocol. Further details on study design and
procedures have been described (19,25). This study uses data from
the survey of patients’ physicians.

A total of 6871 physicians who were named by CanCORS
patients as filling one or more key roles in their care were surveyed
by mail from July 2004 through March 2007; 97% of the surveys
were mailed during January 2005 through May 2006. A total of 4188
physicians responded, for a survey participation rate of 61.0%. For
this study, we included physicians who identified themselves as
medical oncologists, radiation oncologists, or surgeons, and who
had completed a questionnaire for one of these provider types (n =
1860). We did not include physicians who self-identified as other
specialty types because the survey questions on clinical trials par-
ticipation were asked only of these providers. We excluded physi-
cians who were very recent medical school graduates (ie, within 6
years of medical school graduation for surgeons, within 5 years for
medical oncologists, and within 4 years for radiation oncologists)
and thus likely to still be in training (n = 137), and those with
missing or incomplete data for key variables in the analysis (n =
190), such as year of medical school graduation and clinical trials
participation. The final study population included 1533 physicians.
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CONTEXT AND CAVEATS

Prior knowledge

Although clinical trials are essential for evaluating new cancer ther-
apies, a small proportion of adult patients participate in them.
Physicians have an important role in facilitating patient participa-
tion in clinical trials.

Study design

A survey-based study of specialty physicians who cared for colo-
rectal and lung cancer patients was conducted to identify those
who participated in clinical trials by enrolling or referring patients,
the types of trials in which they participated, and factors associated
with greater involvement in clinical trials.

Contribution

Features of specialty physicians’ practice environments were asso-
ciated with their trial participation in the full study population, and
the patterns of associations were similar for physicians who were
affiliated with a Community Clinical Oncology Program and/or a
National Cancer Institute—designated cancer center (environments
specifically designed to support physicians’ clinical trials
involvement).

Implications

Closer examination of nonparticipating physicians in these settings
might identify incentives that could be used to increase their will-
ingness to participate in clinical trials.

Limitations

Physician participants were not a nationally representative sample,
and the clinical trials involvement of respondents may have dif-
fered from those who did not respond to the survey. No informa-
tion was collected about physicians’ beliefs about or attitudes
toward clinical research or trials. The number of patients referred
vs the number enrolled was not estimated separately, nor did the
study control for overall patient volume. Detailed information
about the characteristics of the patients was not obtained.

From the Editors

Survey Data

The CanCORS survey asked physicians to estimate the number of
patients they had enrolled or referred for enrollment in any clinical
trials during the previous 12 months. Those who reported refer-
ring or enrolling one or more patients were asked to specify (yes or
no) whether they had participated in the following types of trials:
1) those run by NCl-sponsored clinical trials groups (ie, Cancer
and Leukemia Group B, Eastern Cooperative Oncology Group,
National Surgical Adjuvant Breast and Bowel Project, Southwest
Oncology Group); 2) those run by non—NCl-sponsored clinical
trials groups (ie, US Oncology Group); or 3) pharmaceutical
industry-sponsored trials.

The physicians were asked whether the hospital they were affil-
iated with or their practice was part of a Community Clinical
Oncology Program (CCOP) or whether they practiced at an NCI-
designated cancer center. They were also asked how their income
might change as a result of enrolling more patients in clinical trials
(likely to increase, likely to decrease, not likely to change, or don’t
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know). Other survey items asked physicians to estimate how many
patients they see each month, on average, for treatment or evalua-
tion of colorectal and/or lung cancer, the number of minutes they
typically allocate to meeting with a newly diagnosed cancer patient
who is considering treatment options, and the frequency with
which they attend multidisciplinary meetings of physicians to dis-
cuss cancer patient care, sometimes referred to as tumor board
meetings (weekly, monthly, quarterly, less than quarterly, or
never).

The survey collected additional information on physicians’ de-
mographic, practice, and patient characteristics. Instruments are
available, by request, at: http://www.cancors.org/public. Most of
the items on the survey were closed ended, and physicians were
asked to choose from among discrete response categories.

Statistical Analysis

Item nonresponse for the survey was less than 3% for most vari-
ables; multiple imputation was used to impute missing data for
most survey items (26,27). We examined frequency distributions to
develop groupings for responses to three open-ended survey items
because of the categorical nature of most of the data in this study
and to facilitate their comparison across provider types and inter-
pretation in models with limited dependent variables. Practice size
was categorized as 1-5, 6-10, 11-20, or 20 or more physicians;
number of colorectal and lung cancer patients seen per month was
categorized as less than 5, 5-9, 10-19, or 20 or more; and time
spent with a newly diagnosed cancer patient was categorized as less
than 60 minutes or 60 or more minutes. Although the cut point for
time spent was roughly based on the overall median for the three
provider types combined, we chose this cut point primarily based
on clinical input that 60 minutes is an appropriate and optimal visit
time allocation for a newly diagnosed cancer patient.

We used descriptive statistics to summarize physicians’ demo-
graphic, practice, patient, and practice style characteristics, and
clinical trial participation by provider type. We used regression
modeling to examine factors associated with physician involvement
in clinical trials. We estimated separate models for medical and
radiation oncologists combined and for surgeons because of the
relatively small number of radiation oncologists and because many
trials of adjuvant therapy and metastatic lung and colorectal can-
cers use interventions that combine radiation and chemotherapy.
For both models, logistic regression was used to assess the associ-
ation of physicians’ personal and practice characteristics with their
clinical trials involvement. The dependent variable was a dichoto-
mous measure of whether the physician had referred or enrolled
one or more patients in clinical trials during the previous 12
months. The odds ratios produced by the models compared the
odds of participating in clinical trials with the odds of not partici-
pating. We also estimated adjusted percentages of physicians who
referred or enrolled patients in clinical trials (ie, predictive mar-
gins) from the models by controlling for all covariates listed in
Table 1 (28,29). The predictive margin for a specific group repre-
sents the average predicted response if everyone in the study popu-
lation had been in that group. To further examine whether
characteristics of physicians who participated in clinical trials and
whose practice was affiliated with a CCOP or an NCI-designated
cancer center differed from the full study population, we repeated
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the modeling and restricted the analysis to the 760 physicians
(49.6%) who reported a CCOP or NClI-designated cancer center
affiliation. Because of the smaller sample size, we did not estimate
separate models by specialty type in this secondary analysis.

To examine factors associated with physicians who enrolled a
higher volume of patients in clinical trials, we estimated two addi-
tional models using Poisson regression. These models were re-
stricted to physicians who had referred or enrolled at least one
patient in a clinical trial. The first model included medical and
radiation oncologists, and the second model included surgeons.
The dependent variable was the number of patients referred or
enrolled in the previous 12 months. The associations between the
dependent variable and explanatory variables in these models are
characterized using expected count ratios (CRs). The numerator of
the count ratio is the expected number of patients referred or
enrolled for the group of interest, and the denominator is the
expected number for the reference group. For example, a count
ratio of 1.27 for medical oncologists relative to radiation oncolo-
gists indicates that medical oncologists referred or enrolled 27%
more patients compared with radiation oncologists, all other
model covariates held constant. Because several large outlier values
of the dependent variable caused pronounced right skewness of the
data and contributed to overdispersion of the Poisson models, we
assigned a maximum value of 30 patients per year to the 78 oncol-
ogists and 29 surgeons who indicated that they had referred or
enrolled more than 30 patients per year. Thus, the range of the
dependent variable was 1-30. To assess the robustness of our
results, we also estimated zero-inflated Poisson regression models
(30) and obtained results that were qualitatively similar to those of
our separate logistic and Poisson regression modeling approaches
(data not shown).

All analyses were conducted using SUDAAN release 10.0.1
software (Research Triangle Institute, Research Triangle Park,
NC) and CanCORS survey dataset version 1.6.1, which was final-
ized in March 2007. All statistical tests were two-sided, and a P
value of .05 was considered statistically significant. The P values in
Tables 2—4 are based on an overall Wald ¥’ test for association
from the multivariate regression models.

Results

Characteristics of Specialty Physicians and Their Practice
Environments

Table 1 shows the characteristics of the physicians in our study.
More than half (52.7%) were surgeons (67.1% were general sur-
geons, 16.3% were thoracic surgeons, 7.2% were colorectal sur-
geons, 6.4% were surgical oncologists, and 2.9% were other
surgical subspecialists), 32.4% were medical oncologists, and
14.9% were radiation oncologists. Approximately one-half of the
physicians were aged 50 years or older, most were male, and they
tended to work in small practices comprising one to five
physicians.

Most of the surgeons and radiation oncologists were in hospital-
based practices, and most of the medical oncologists were in office-
based practices. Compared with medical oncologists and surgeons,
fewer radiation oncologists were engaged in teaching medical
students or residents. Most medical (67.4%) and radiation (81.9%)
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Table 1. Characteristics of Cancer Care Outcomes Research and Surveillance Consortium physicians and their practice settings

(N =1533)*
Characteristic Medical oncologists Radiation oncologists Surgeons
No. (% of total) 496 (32.4) 228 (14.9) 809 (52.7)
Physicians, No. (%)
Age, y
<50 245 (49.5) 112 (49.2) 379 (46.9)
50-59 183 (37.0) 62 (27.3) 267 (33.0)
>60 67 (13.5) 54 (23.5) 163 (20.1)
Sex
Male 376 (75.8) 181 (79.4) 727 (89.8)
Female 120 (24.2) 47 (20.6) 82 (10.2)
US or Canadian medical school graduate
Yes 380 (76.6) 197 (86.4) 720 (89.0)
No 116 (23.4) 31 (13.6) 89 (11.0)
Practice setting, No. (%)
Income increases as a result of enrolling patients on clinical trials
Yes 62 (12.5) 13 (6.7) 16 (2.0
No 434 (87.5) 215 (94.3) 793 (98.0)
Practice type
Office based, solo 52 (10.5) 4(1.8) 129 (16.2)
Office based, groupt 275 (55.8) 57 (25.1) 244 (30.8)
Hospital based 167 (33.7) 156 (73.1) 421(53.0)
Practice size, No. of physicians
1-5 241 (48.6) 140 (61.5) 439 (564.2)
6-10 87 (17.6) 47 (20.5) 144 (17.9)
11-20 84 (16.9) 21(9.3) 71 (8.8)
>20 84 (16.9) 20 (8.7) 154 (19.1)
Study site
Five large HMOs* 39 (7.9) 22 (9.7) 63 (7.8)
Northern California counties 124 (25.0) 48 (21.0) 207 (25.6)
Los Angeles County 115 (23.2) 51 (22.4) 187 (23.1)
State of Alabama 51 (10.3) 31 (13.6) 142 (17.6)
State of lowa 52 (10.5) 28 (12.3) 40 (4.9)
State of North Carolina 51 (10.2) 23 (10.0) 114 (14.1)
Veteran's Administration 64 (12.9) 25 (11.0) 56 (6.9)
Practice affiliated with a CCOP
Yes 165 (33.2) 93 (41.0) 267 (33.0)
No 331 (66.8) 135 (569.0) 542 (67.0)
Practice affiliated with an NCI-designated cancer center
Yes 110 (22.1) 49 (21.4) 236 (29.2)
No 386 (77.9) 179 (78.6) 573 (70.8)
Physician practice style, No. (%)
Percentage of patients in managed care, quartiles
0-20 143 (28.7) 61 (26.7) 166 (20.5)
21-49 113 (22.8) 61 (26.8) 152 (18.8)
50-78 101 (20.4) 66 (29.0) 230 (28.4)
79-100 139 (28.1) 40 (17.5) 262 (32.3)
Teaches medical students and/or residents
Yes 259 (562.3) 94 (41.2) 420 (51.9)
No 237 (47.7) 134 (58.8) 389 (48.1)
Attends tumor board meetings
Weekly 334 (67.4) 187 (81.9) 279 (34.5)
Monthly 109 (22.0) 32 (14.1) 262 (32.3)
Quarterly or less frequently 53 (10.6) 9 (4.0) 269 (33.2)
No. of colorectal or lung cancer patients seen per month
<5 40 (8.0) 42 (18.6) 525 (65.0)
5-9 65 (13.0) 69 (30.4) 136 (16.8)
10-19 97 (19.6) 69 (30.1) 97 (12.0)
>20 294 (59.4) 48 (20.9) 50 (6.2)
Time spent with a newly diagnosed cancer patient, min
<60 181 (36.5) 36 (16.0) 658 (81.4)
>60 315 (63.5) 192 (84.0) 151 (18.6)

* CCOP = Community Clinical Oncology Program; HMO = health maintenance organization; NCI = National Cancer Institute.

T Includes office-based HMOs, community health centers, and other (a questionnaire item).

+ Group Health Cooperative of Puget Sound, Harvard Pilgrim Health Care, Henry Ford Health System, Kaiser Permanente Northwest, and Kaiser Permanente Hawaii.
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Table 2. Multiple logistic regression models assessing characteristics associated with specialty physicians who refer or enroll patients

in clinical trials (N = 15633)*

Medical and radiation oncologists (n = 721)

Surgeons (n = 794)

Adjusted Adjusted
Adjusted ORT percentage¥ Adjusted ORt percentagef
Characteristic (95% CI) (95% CI) Ps (95% CI) (95% CI) P8
Physicians
Specialty
Medical oncology 5.2 (2.81t09.4) 87.9(84.9t091.00 <.001 — — .010
Radiation oncology 1.00 (referent) 66.2 (569.1 to 73.3) — —
General surgery — — 1.00 (referent) 31.9 (27.8 to 36.0)
Colorectal surgery — — 1.0 (0.5 t0 2.0) 31.3(19.6 to 43.1)
Thoracic surgery — — 1.3(0.7t02.2) 35.9 (27.2 to 44.6)
Surgical oncology — — 3.9(1.8t0 8.6) 58.3 (43.2 to 73.3)
Other surgical subspecialty — — 2.1(0.8to5.5) 46.0 (27.8 to 64.2)
Age, y
<50 1.7 (1.0 to 3.1) 82.7 (78.7 to 86.7) .203 1.2(0.7t01.9) 36.6 (31.8t041.4) 413
50-59 1.5 (0.8 t0 2.8) 81.4 (76.8 to 86.1) 0.9 (0.5t0 1.5) 31.9(26.7 t0 37.2)
>60 1.00 (referent) 76.0 (69.4 to 82.6) 1.00 (referent) 33.9 (27.0 to0 40.7)
Sex
Male 1.00 (referent) 79.6 (76.2 to 82.9) .068  1.00 (referent) 34.3(30.8t037.8) .726
Female 1.8 (1.0 to 3.3) 86.0 (80.6 t0 91.3) 1.1(0.61to02.1) 36.2 (26.0 to 46.4)
US or Canadian medical school graduate
Yes 1.00 (referent) 79.9 (76.7 t0 83.2) 136 1.00 (referent) 34.0 (30.5t0 37.5) .355
No 1.6 (0.9 to 3.0) 85.1 (79.6 t0 90.7) 1.3(0.7t0 2.4) 38.9 (28.7 to 49.1)
Practice setting
Income increases as a result of
enrolling patients on clinical trials
Yes 1.9(0.7 to 5.1) 87.0 (78.3 to 95.6) 214 0.9 (0.3t02.9) 33.5(14.6t0 52.5) .919
No 1.00 (referent) 80.3 (77.3 t0 83.4) 1.00 (referent) 34.5(31.2 to0 37.9)
Practice type
Office based, solo 0.3 (0.1 t0 0.6) 65.5 (53.8 to 77.2) .018 0.8 (0.4 t0 1.6) 32.5(23.2t041.8) .673
Office based, group|| 0.8(0.4t01.4) 81.0(76.4 to 85.6) 0.8(0.5t0 1.3) 32.9(27.0 to 38.7)
Hospital based 1.00 (referent) 83.8 (79.6 to 88.0) 1.00 (referent) 36.0 (31.2 to 40.8)
Practice size, No. of physicians
1-5 1.00 (referent) 78.4 (74.3 t0 82.5) 290  1.00 (referent) 32.2 (27.6t0 36.9) .251
6-10 1.6 (0.8 to 3.1) 84.0 (77.7 t0 90.4) 1.1(0.61t01.8) 33.0 (25.7 t0 40.4)
11-20 1.7 (0.6 to 4.4) 84.5 (75.3 to 93.6) 1.8(0.91t03.5) 42.6 (31.4 t0 53.8)
>20 2.4(0.8107.3) 88.0 (79.3 t0 96.7) 1.5(0.91t02.4) 38.8 (31.1 to 46.4)
Study site
Five large HMOsY| 1.00 (referent) 83.0 (73.9 t0 92.0) 129 1.00 (referent) 46.9 (34.4 10 59.3) .004
Northern California counties 1.0 (0.4 to 2.6) 82.6 (76.9 to 88.4) 0.5(0.3t0 1.0) 34.3 (28.1 to0 40.5)
Los Angeles County 0.8 (0.3 t02.1) 80.2 (74.4 t0 85.9) 0.4 (0.2 t0 0.9) 30.9 (24.4 t0 37.3)
State of Alabama 1.1 (0.4 to 3.4) 84.2 (77.4 t0 91.1) 0.3(0.1t0 0.7) 25.0 (17.7 t0 32.2)
State of lowa 1.0(0.3t03.1) 83.0 (74.8 t0 91.1) 1.0 (0.4 to 2.6) 46.6 (32.2 to 61.1)
State of North Carolina 1.0(0.3t03.2) 83.2 (74.5 10 91.8) 0.9(0.4t02.1) 45.6 (36.4 to 54.9)
Veteran's Administration 0.3(0.1t00.8) 65.9 (65.0 to 76.9) 0.4 (0.1 to 1.0) 29.0 (18.2 to 39.9)
Practice affiliated with a CCOP
Yes 2.1(1.21t03.7) 86.1 (81.7 to 90.5) .016 1.4 (1.0t0 2.0 38.3 (32.6 t0 44.0) .094
No 1.00 (referent) 77.8 (73.9 t0 81.7) 1.00 (referent) 32.6 (28.6 to 36.6)
Practice affiliated with an
NCl-designated cancer center
Yes 2.8(1.21t06.4) 89.7 (83.5 t0 95.8) .023 1.7 (1.1 t0 2.6) 41.4 (34910 47.9) .010
No 1.00 (referent) 79.2 (75.9 to 82.5) 1.00 (referent) 31.6 (27.7 to 35.5)
Physician practice style
Percentage of patients in managed
care, quartiles
0-20 0.9 (0.4 t0 1.9) 79.6 (73.8 to 85.4) .759 1.7(0.91t02.9) 37.5(30.1t0 44.8) .190
21-49 1.3(0.5t03.3) 83.8 (77.6 t0 90.0) 1.8(1.0to 3.4) 39.4 (31.6 to 47.1)
50-78 0.9 (0.4 to0 2.0) 79.9 (73.8 to 86.1) 1.5(0.91t02.5) 36.1 (30.0 to 42.3)
79-100 1.00 (referent) 80.8 (74.0 to 87.7) 1.00 (referent) 29.1 (23.4 to 34.8)
Teaches medical students
and/or residents
Yes 2.7 (1.5 t0 5.0) 87.4 (83.2 t0 91.7) .003 1.6(1.1t02.4) 38.4 (33.7t0 43.1) .019
No 1.00 (referent) 75.8 (71.2 t0 80.4) 1.00 (referent) 30.1 (25.2 to 35.0)

(Table continues)
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Table 2 (Continued).

Medical and radiation oncologists (n = 721)

Surgeons (n = 794)

Adjusted Adjusted
Adjusted ORtT percentaget Adjusted ORt percentaget
Characteristic (95% Cl) (95% Cl) P8 (95% Cl) (95% ClI) P8
Attends tumor board meetings
Weekly 1.1(0.5t025) 82.7(79.3 10 86.2) .076 2.9 (1.8 t0 4.6) 42.3 (36.3t048.3) <.001
Monthly 0.6(0.2t01.3) 74.3(67.6t081.1) 2.1 (1.3 t0 3.5) 36.6 (30.8 to 42.3)
Quarterly or less frequently 1.00 (referent) 81.7 (72.9 t0 90.5) 1.00 (referent) 23.9 (18.3 t0 29.5)
No. of colorectal or lung cancer
patients seen per month
<5 1.00 (referent) 75.2 (66.5 to 83.9) 400 1.00 (referent) 28.7 (24.7 t0 32.8)  <.001
5-9 1.8(0.9t03.8) 82.6(76.8to 88.3) 2.0(1.3t03.3) 41.8 (33.5 t0 50.1)
10-19 1.9(0.8t04.3) 82.9(77.3 to 88.5) 21(1.2t03.7) 42.6 (32.7 to 52.5)
>20 1.5(0.7t03.2) 80.4(75.9 to 84.9) 5.1(231t0 11.3) 60.1(45.2 to 75.1)
Time spent with a newly diagnosed
cancer patient, min
<60 1.00 (referent) 81.5 (76.2 to 86.8) 792 1.00 (referent) 34.9 (31.2 t0 38.7) .5684
>60 0.9(05t01.6) 80.6(77.1to 84.1) 0.87 (0.5to 1.4) 32.7 (25.5 t0 39.8)
* — = not applicable; CCOP = Community Clinical Oncology Program; Cl = confidence interval; HMO = health maintenance organization; NCI = National Cancer

Institute; OR = odds ratio.

—+

Adjusted using multiple logistic regression for all other characteristics in table.

+

Adjusted using predictive margins for all other characteristics in table.

w

——

Hawaii.

oncologists attended weekly tumor board meetings, whereas only
34.5% of surgeons did so.

Clinical Trials Participation of Specialty Physicians

A total of 869 physicians (56.7 %) reported referring or enrolling at
least one patient in cancer clinical trials in the previous 12 months,
including 87.8% of medical oncologists, 66.1% of radiation oncol-
ogists, and 35.0% of surgeons (Figure 1). Among the physicians
who had referred or enrolled at least one patient in cancer clinical
trials in the previous 12 months, the mean number of patients
referred or enrolled was 17.2 (95% confidence interval [CI] = 15.5
to 18.9) for medical oncologists, 9.5 (95% CI = 7.7 to 11.3) for
radiation oncologists, and 12.2 (95% CI = 9.8 to 14.6) for surgeons
(P < .001). Among surgeons who had referred or enrolled at least
one patient in cancer clinical trials in the previous 12 months, the
mean number of patients referred or enrolled varied by surgical
specialty: 6.7 (95% CI = 5.3 to 8.1) for general surgeons, 17.8
(95% CI = 11.0 to 24.5) for thoracic surgeons, 9.4 (95% CI = 4.8
to 14.1) for colorectal surgeons, 26.1 (95% CI = 15.3 to 36.9) for
surgical oncologists, and 11.8 (95% CI = 4.4 to 19.1) for other
surgical subspecialists (P < .001).

Characteristics associated with physicians who referred or
enrolled patients in clinical trials in multivariate analyses are
shown in Table 2. Among the nonsurgical specialists in the study
population, medical oncologists were more likely to participate in
clinical trials than were radiation oncologists (87.9% vs 66.2%; P
<.001). Also more likely to participate in clinical trials were physi-
cians affiliated with a CCOP (86.1% vs 77.8%; P = .016) or with
an NCl-designated cancer center (89.7% vs 79.2%; P = .023) vs
those with no such affiliations, those who taught medical students

jnci.oxfordjournals.org

Based on an overall Wald x? test for association obtained from the logistic regression models (two-sided).
Includes office-based HMOs, community health centers, and other (a questionnaire item)

Group Health Cooperative of Puget Sound, Harvard Pilgrim Health Care, Henry Ford Health System, Kaiser Permanente Northwest, and Kaiser Permanente

or residents vs those who did not (87.4% vs 75.8%; P = .003), and
those in a hospital-based practice vs those in an office-based solo
practice (83.8% vs 65.5%; P = .018).

Among the surgeons in the study population, surgical oncolo-
gists were more likely than general surgeons to participate in
clinical trials (58.3% vs 31.9%; P = .01). Also more likely to partic-
ipate in clinical trials were surgeons affiliated with an NCI-
designated cancer center compared with those with no such
affiliation (41.4% vs 31.6%; P = .01), those who taught medical
students or residents compared with those who did not (38.4% vs
30.1%; P = .019), those who saw five or more lung or colorectal
cancer patients per month compared with those who saw fewer
than five (5-9 vs < 5 patients: 41.8% vs 28.7%; P < .001), and those
who attended tumor board meetings on a monthly or weekly basis
compared with those who attended meetings quarterly or less fre-
quently (36.6% or 42.3% vs 23.9%; P < .001).

Our secondary analysis of the 760 physicians who reported an
affiliation with a CCOP or an NCI-designated cancer center
showed patterns of associations very similar to those for the full
study population (Table 3). A total of 503 of these physicians
(66.2%) reported that they had referred or enrolled at least one
patient in cancer clinical trials in the previous 12 months. Medical
and radiation oncologists were more likely than surgeons to partic-
ipate in clinical trials (80.8% vs 55.2%; P < .001). Also associated
with clinical trials participation among physicians with a CCOP or
NCl-designated cancer center affiliation was a practice size of six
or more physicians compared with one to five physicians (71.2% vs
61.4%; P = .019), practicing in one of five large health mainte-
nance organizations compared with practicing in Los Angeles
County (74.6% vs 58.9%; P = .001), teaching medical students or
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Table 3. Multiple logistic regression model assessing characteristics associated with specialty physicians who have a CCOP or NCI

cancer center affiliation and refer or enroll patients in clinical trials (N = 760)*

Characteristic Adjusted ORt (95% CI) Adjusted percentaget (95% Cl) P8
Physicians
Specialty
Surgery 1.00 (referent) 55.2 (49.2 t0 61.2) <.001
Medical or radiation oncology 5.1 (2.9 t0 9.0) 80.8 (75.3 t0 86.2)
Age, y
<50 1.2(0.7 to 2.2) 66.8 (62.0 to 71.5) 784
50-59 1.2(0.7 t0 2.2) 66.5 (61.5 to 71.5)
>60 1.00 (referent) 63.9 (66.7 to 71.3)
Sex
Male 1.00 (referent) 65.0 (61.3 to 68.7) .093
Female 1.7 (0.9 to 3.1) 72.1 (64.5 to 79.6)
US or Canadian medical school graduate
Yes 1.00 (referent) 65.3 (61.7 to 69.0) 157
No 1.6 (0.8 t0 2.9) 71.3 (63.6 to 79.1)
Practice setting
Income increases as a result of enrolling patients on clinical trials
Yes 1.0(0.4t02.7) 66.5 (563.7 to 79.3) .953
No 1.00 (referent) 66.1 (62.6 to 69.6)
Practice type
Office based, solo 0.9 (0.4 to0 2.0) 65.5 (56.1 to 74.9) .909
Office based, group|| 0.9 (0.6 to 1.5) 65.3 (60.1 to 70.6)
Hospital based 1.00 (referent) 66.8 (62.1 to 71.4)
Practice size, No. of physicians
1-5 1.00 (referent) 61.4 (56.6 to 66.2) .019
6-10 2.0 (1.1 to 3.6) 71.2 (64.3 to 78.2)
11-20 2.4 (1.0 to 5.6) 73.5 (63.6 to 83.4)
>20 2.0 (1.1 to 3.5) 70.8 (63.9 to 77.7)
Study site
Five large HMOs{| 1.00 (referent) 74.6 (63.5 to 85.7) .001
Northern California counties 0.4(0.2t0 1.1) 61.8 (54.9 to 68.7)
Los Angeles County 0.3 (0.1 to 0.9) 58.9 (61.7 to 66.0)
State of Alabama 0.4 (0.1 to 1.0) 60.0 (52.2 to 67.9)
State of lowa 1.5(0.5t04.8) 79.7 (70.6 to 88.7)
State of North Carolina 1.1 (0.4 to 3.1) 75.9 (68.8 to 83.1)
Veteran's Administration 0.6 (0.2t01.7) 66.6 (65.5 to 77.7)
Physician practice style
Percentage of patients in managed care, quartiles
0-20 1.6 (0.8 to 3.0) 66.8 (60.0 to 73.5) 104
21-49 2.2 (1.2t04.2) 71.5 (65.6 to 77.4)
50-78 1.5(0.9to 2.6) 66.1 (60.3 to 71.9)
79-100 1.00 (referent) 60.5 (54.2 to 66.9)
Teaches medical students and/or residents
Yes 3.0(1.9t04.7) 73.3 (69.1 to 77.6) <.001
No 1.00 (referent) 57.7 (562.5 to 63.0)
Attends tumor board meetings
Weekly 2.8 (1.6 t0 5.0) 71.0 (66.5 to 75.5) .001
Monthly 1.7 (1.0 to 3.1) 63.8 (57.7 to 69.9)
Quarterly or less frequently 1.00 (referent) 55.1 (47.1 to 63.1)
No. of colorectal or lung cancer patients seen per month
<b 1.00 (referent) 60.0 (54.5 to 65.5) .002
5-9 1.3(0.7 to 2.4) 63.8 (55.6 to 72.0)
10-19 1.9 (1.0 to 3.4) 69.5 (62.3 to 76.7)
>20 3.4 (1.7 t0 6.4) 77.4 (70.3 to 84.6)
Time spent with a newly diagnosed cancer patient, min
<60 1.00 (referent) 66.4 (62.0 to 70.8) .846

>60

1.0 (0.6 to 1.6)

65.7 (60.2 to 71.1)

* CCOP = Community Clinical Oncology Program; Cl = confidence interval; HMO = health maintenance organization; NCI = National Cancer Institute; OR = odds ratio.
1 Adjusted using multiple logistic regression for all other characteristics in table.

+ Adjusted using predictive margins for all other characteristics in table.

w

Based on an overall Wald x? test for association obtained from the logistic regression model (two-sided).

Includes office-based HMO, community health center, and other (a questionnaire item).

91 Group Health Cooperative of Puget Sound, Harvard Pilgrim Health Care, Henry Ford Health System, Kaiser Permanente Northwest, and Kaiser Permanente Hawaii.
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Table 4. Poisson regression models assessing characteristics associated with specialty physicians who refer or enroll a higher volume

of patients in clinical trials (N = 857)*

Medical and radiation

oncologists (n = 582)

Surgeons (n = 275)

Characteristic Adjusted CR (95% Cl) Pt Adjusted CR (95% Cl) Pt
Physicians
Specialty
Medical oncology 1.27 (1.16 to 1.38) <.001 — .007
Radiation oncology 1.00 (referent) —
General surgery — 1.00 (referent)
Colorectal surgery — 1.01 (0.83 to 1.24)
Thoracic surgery — 1.48 (1.25 to 1.76)
Surgical oncology — 1.74 (1.48 to 2.06)
Other surgical subspecialty — 1.60 (1.22 to 2.09)
Age, y
<50 1.14 (1.04 to 1.26) .066 0.82 (0.70 to 0.95) .040
50-59 1.12 (1.01 to 1.23) 0.75 (0.64 to0 0.88)
>60 1.00 (referent) 1.00 (referent)
Sex
Male 1.00 (referent) 749 1.00 (referent) .029
Female 0.99 (0.94 to 1.05) 1.33(1.10 to 1.61)
US or Canadian medical school graduate
Yes 1.00 (referent) .019 1.00 (referent) 502
No 0.91 (0.86 to 0.97) 0.93 (0.74 t0 1.16)
Practice setting
Income increases as a result of enrolling patients
on clinical trials
Yes 1.20 (1.12 to 1.30) .001 1.38 (1.08 to 1.75) .050
No 1.00 (referent) 1.00 (referent)
Practice type
Office based, solo 0.91 (0.79 to 1.06) .038 0.82 (0.63 to 1.08) 162
Office based, group* 1.08 (1.01 to 1.16) 1.12 (0.98 to 1.29)
Hospital based 1.00 (referent) 1.00 (referent)
Practice size, No. of physicians
1-5 1.00 (referent) .035 1.00 (referent) 112
6-10 0.98 (0.91 to 1.06) 0.79 (0.67 t0 0.92)
11-20 1.13 (1.05 to 1.22) 0.92 (0.78 to 1.07)
>20 1.03 (0.94 to 1.13) 0.93 (0.81 to 1.07)
Study site
Five large HMOs$ 1.00 (referent) .020 1.00 (referent) .065
Northern California Counties 0.90 (0.82 to 0.99) 1.14 (0.93 to 1.38)
Los Angeles County 0.96 (0.86 to 1.08) 1.00 (0.78 to 1.27)
State of Alabama 1.15 (1.02 to 1.29) 0.98 (0.80 to 1.19)
State of lowa 1.05 (0.94 t0 1.18) 1.64 (1.31 to 2.06)
State of North Carolina 0.98 (0.87 to 1.09) 1.26 (1.01 to 1.56)
Veteran's Administration 0.99 (0.88 t0 1.11) 1.02 (0.85 to 1.23)
Practice affiliated with a CCOP
Yes 0.96 (0.91 to 1.02) 225 1.02 (0.92 to 1.13) 732
No 1.00 (referent) 1.00 (referent)
Practice affiliated with an NCl-designated cancer center
Yes 1.30 (1.21 to 1.39) <.001 1.26 (1.11 to 1.42) .013
No 1.00 (referent) 1.00 (referent)
Physician practice style
Percentage of patients in managed care, quartiles
0-20 1.04 (0.95 to 1.14) .047 0.94 (0.74 t0 1.19) 140
21-49 1.13 (1.03 to 1.25) 0.93 (0.74 to 1.16)
50-78 1.03 (0.88 to 1.20) 1.12 (0.94 to 1.34)
79-100 1.00 (referent) 1.00 (referent)
Teaches medical students and/or residents
Yes 1.12 (1.06 to 1.19) .004 1.20 (1.05 to 1.36) .040
No 1.00 (referent) 1.00 (referent)
Attends tumor board meetings
Weekly 1.15 (1.01 to 1.31) <.001 1.42 (0.82 to 2.44) .012
Monthly 0.91 (0.79 to 1.06) 1.07 (0.55 to 2.07)

Quarterly or less frequently

1.00 (referent)

1.00 (referent)

(Table continues)
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Table 4 (Continued).

Medical and radiation
oncologists (n = 582)

Surgeons (n = 275)

Characteristic Adjusted CR (95% Cl) Pt Adjusted CR (95% Cl) Pt
No. of colorectal or lung cancer patients seen per month
<5 1.00 (referent) <.001 1.00 (referent) .035
5-9 0.93 (0.82 to 1.06) 1.00 (0.84 to 1.19)
10-19 0.91 (0.80 to 1.02) 0.94 (0.83 to 1.07)
>20 1.22 (1.12 to 1.34) 1.29 (1.12 to 1.49)
Time spent with a newly diagnosed cancer patient, min
<60 1.00 (referent) .031 1.00 .099
>60 1.08 (1.02 to 1.15) .031 0.88 (0.78 to 1.00)
Type of trial participation
Pharmaceutical and cooperative groups 1.00 (referent) <.001 1.00 (referent) <.001

Pharmaceutical only or cooperative groups only
Unknown

0.57 (0.52 to 0.63)
0.63 (0.50 to 0.78)

0.61 (0.55 to 0.67)
0.67 (0.54 to 0.83)

— = not applicable; CCOP = Community Clinical Oncology Program; Cl = confidence interval; CR = count ratio (the expected number of patients referred or

enrolled for the group of interest divided by the expected number for the reference group); HMO = health maintenance organization; NCI = National Cancer

Institute.

T Based on an overall Wald x? test for association obtained from the Poisson regression models.

¥ Includes office-based HMO, community health center, and other (a questionnaire item).

w

residents compared with no teaching (73.3% vs 57.7%; P < .001),
seeing 20 or more lung or colorectal cancer patients per month
compared with seeing fewer than five patients (77.4% vs 60.0%; P
= .002), and attending weekly tumor board meetings compared
with attending meetings quarterly or less frequently (71.0% vs
55.1%; P =.001).

Types of Clinical Trials in Which Specialty Physicians
Participate

Among the 869 physicians who referred or enrolled at least one
patient in a cancer clinical trial during the previous 12 months, 430
(49.5%) participated in trials sponsored by cooperative groups and
in trials sponsored by pharmaceutical companies (Figure 2).

1004 w
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Group Health Cooperative of Puget Sound, Harvard Pilgrim Health Care, Henry Ford Health System, Kaiser Permanente Northwest, and Kaiser Permanente Hawaii.

However, participation in these trials varied by physician specialty:
69.6% of medical oncologists participated in both trial types com-
pared with 38.3% of radiation oncologists and 24.5% of surgeons.
Radiation oncologists and surgeons more often participated only
in trials sponsored by cooperative groups compared with medical
oncologists. Less than 10% of physicians reported participating
only in trials sponsored by pharmaceutical companies.

Characteristics of Specialty Physicians With Greater
Clinical Trials Involvement

Of the physicians who referred or enrolled at least one patient in a
clinical trial during the previous 12 months, characteristics associ-
ated with those who referred or enrolled a greater number of

AN

Physicians (%)

Medical oncologists
N=496 N=228

Radiation oncologists

Surgeons
N=809

Figure 1. Number of patients referred to or enrolled in cancer clinical trials during the previous year by specialty physicians (N = 1533).
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Figure 2. Types of clinical trials in which specialty physicians participated (n = 869).

patients in multivariate analyses are shown in Table 4. Among the
nonsurgical specialists, medical oncologists referred or enrolled
27% more patients compared with radiation oncologists (CR =
1.27, 95% CI = 1.16 to 1.38, P < .001). Nonsurgical specialists
reporting income increases as a result of enrolling patients in trials
referred or enrolled 20% more patients compared with those
reporting no income increases (CR = 1.20, 95% CI = 1.12 to 1.30,
P = .001). Other characteristics associated with referring or en-
rolling more patients in clinical trials were affiliation with an NCI-
designated cancer center compared with no such affiliation (CR =
1.30, 95% CI = 1.21 to 1.39, P < .001), being in an office-based
group practice compared with being in a hospital-based practice
(CR =1.08,95% CI = 1.01 to 1.16, P = .038), being in a practice
of 11-20 physicians compared with a practice with five or fewer
physicians (CR = 1.13, 95% CI = 1.05 to 1.22, P = .035), seeing 20
or more lung or colorectal cancer patients per month compared
with seeing fewer than five patients (CR = 1.22,95% CI = 1.12 to
1.34, P < .001), spending 60 minutes or more with newly diag-
nosed cancer patients compared with less than 60 minutes (CR =
1.08, 95% CI = 1.02 to 1.15, P = .031), teaching medical students
or residents compared with no teaching (CR =1.12,95% CI = 1.06
to 1.19, P = .004), and attending weekly tumor board meetings
compared with attending quarterly or less frequently (CR = 1.15,
95% CI = 1.01 to 1.31, P < .001). By contrast, medical and radia-
tion oncologists who had not graduated from a US or Canadian
medical school referred or enrolled fewer patients in trials com-
pared with those who had (CR = 0.91, 95% CI = 0.86 to 0.97, P =
.019) as had medical and radiation oncologists who had partici-
pated in either pharmaceutical company—sponsored trials or coop-
erative group-sponsored trials compared with those who had
participated in both types of trials (CR = 0.57, 95% CI = 0.52 to
0.63, P < .001).

Among the surgical specialists, those who identified themselves
as thoracic surgeons (CR = 1.48, 95% CI = 1.25 to 1.76), surgical
oncologists (CR =1.74, 95% CI = 1.48 to 2.06), and other surgical
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subspecialists (CR = 1.60, 95% CI = 1.22 to 2.09) referred or
enrolled more patients compared with those who identified them-
selves as general surgeons (P = .007). Other characteristics associ-
ated with surgeons who referred or enrolled more patients in
clinical trials were similar to those of medical and radiation oncol-
ogists who referred or enrolled more patients in clinical trials, with
the following exceptions. Surgeons younger than 60 years referred
or enrolled fewer patients compared with those aged 60 years or
older (age 50-59 years: CR = 0.75,95% CI = 0.64 to 0.88, P = .04).
Female surgeons referred or enrolled more patients compared
with their male counterparts (CR = 1.33,95% CI =1.10 to 1.61, P
=.029). However, among surgeons, having graduated from a US
or Canadian medical school, practice type and size, and the
amount of time spent with newly diagnosed cancer patients were
not associated with referring or enrolling more patients in clinical
trials (P > .1 for each).

Discussion

Low and slow accrual to cancer clinical trials limits the availability
of state-of-the-art therapies in routine clinical practice 31). The
role of physicians in recruiting patients to clinical trials is pivotal
(9,31,32). A committee convened by the Institute of Medicine
(IOM) to evaluate the cancer clinical trials system in the United
States recently concluded that more physicians need to be encour-
aged to include trial participation in their clinical practice and that
clinical trials participation by investigators in community settings
and in academia is needed (33). This study sheds light on the types
of specialty physicians who do and do not participate in cancer
clinical trials and, in regression modeling, we identify potential
points of intervention for increasing physician participation. Using
data from CanCORS, a large, multiregional, population-based re-
search initiative, we found that approximately one-half of specialty
physicians reported that they had referred or enrolled at least one
patient in a cancer clinical trial during the previous year and that
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physicians differed markedly in their clinical trials participation,
with medical oncologists most likely and surgeons least likely to
participate by referring or enrolling patients. Most medical oncol-
ogists participated in both cooperative group— and pharmaceu-
tical industry—sponsored trials, whereas radiation oncologists and
surgeons more often participated only in cooperative group—
sponsored trials. Among physicians who reported participating in
trials, medical oncologists referred or enrolled more patients in
clinical trials compared with radiation oncologists or surgeons. In
addition, even among physicians with a CCOP or NCI-designated
cancer center affiliation—environments specifically designed to
support physicians’ clinical trials involvement—not all participated
in trials.

The continued success of the US clinical trials enterprise
requires participation from more patients (34-36) and a qualified
investigator workforce. However, the number of physician investi-
gators in the United States may be declining (34), and there is
expected to be a national shortage of medical oncologists (37,38).
A greater patient demand due to an aging population coupled with
a provider shortage is likely to place pressure on oncologists to see
more patients. If impelled to increase their patient volume, oncol-
ogists may reduce their involvement in nonclinical activities, in-
cluding research (39), and they may have less time during visits for
time-consuming discussions with patients about participating in
clinical trials. Lack of time and the time demands associated with
participation in clinical trials are frequently cited by physicians—
who are not specifically reimbursed for counseling patients about
clinical trial options (31)—as reasons for not participating in them
(4,6,10,14,18). In this study, 88% of medical oncologists, com-
pared with 66% of radiation oncologists and 35% of surgeons,
indicated that they had referred or enrolled at least one patient in
a clinical trial during the previous year. Our findings showing that
a high proportion of medical oncologists already participate in
clinical trials are important when considered in context with
projections of clinical investigator and oncologist shortages: If
such shortages increase physicians’ workload, strategies to ensure
that clinical trials remain a priority for physicians will be needed.

Our results demonstrated that physicians’ practice environ-
ments are associated with their participation in clinical trials.
Physicians with academic appointments (ie, those who taught
medical students or residents) or who had practice affiliations with
a CCOP or an NCI-designated cancer center were more likely to
participate and to refer or enroll more patients compared with
physicians who did not have an academic appointment or did not
have practice affiliations with a CCOP or an NCI-designated can-
cer center. More frequent attendance at tumor board meetings was
also associated with physician clinical trials involvement. Previous
studies have shown that physicians with academic (16,17,40) or
cooperative group (40) affiliations have greater clinical trials in-
volvement than those without such affiliations. This study—with
its considerably larger sample size, inclusion of multiple specialty
types, and multiregional representation—reinforces these earlier
findings. Given that a lack of infrastructure to support physicians’
involvement in clinical trials is frequently cited as a barrier to
patient accrual to clinical trials (4,5,12,13,15,17,31), our results
underscore the positive influence of NCI’s investment in infra-
structure to support clinical trials, including the designated cancer
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centers program, which began in the 1960s, and CCOP, which was
established in 1983 to increase the involvement of community
physicians in trials (41,42).

Nevertheless, in this study, only two-thirds of physicians with a
CCOP or NClI-designated cancer center affiliation reported in-
volvement in clinical trials. Those more likely to participate in a
clinical trial were medical or radiation oncologists (vs surgeons),
were in larger practices, had academic appointments, saw a higher
volume of lung or colorectal cancer patients, and attended weekly
tumor board meetings. These associations were similar to those
identified for the overall study sample and further reinforce the
association between the practice environment and physician par-
ticipation in clinical trials. Because physicians who are affiliated
with a CCOP or an NCI-designated cancer center already practice
in an environment that is designed to facilitate clinical research,
targeted outreach to physicians with these affiliations who do not
participate in clinical trials may be an efficient way of increasing
the clinical investigator base and trial enrollment. Closer examina-
tion of nonparticipating physicians in these settings might identify
incentives that could be used to increase their willingness to par-
ticipate in clinical trials. The IOM recommendations (33) for
restructuring the federal network of cooperative groups could
stimulate increased funding and incentives to physicians, which
may make participation in clinical trials a priority for these
clinicians.

Another strategy to increase physician participation in clinical
trials is to foster a culture of research and encourage a professional
responsibility to support clinical research within the medical and
professional schools that train clinicians (35). Some (35,43-45)
have noted the need to reach out to a broader base of clinicians
beyond oncologists or those affiliated with research institutions to
increase physician participation in clinical trials. The findings of
this study reinforce this contention: Although more than one-half
of the specialty physicians caring for CanCORS patients were
surgeons, only one-third of the surgeons reported participating in
clinical trials. Primary care physicians also appear to have very
limited involvement in discussing clinical trial participation with
their patients who have cancer (46). Patients might be more recep-
tive to participating in clinical trials if more clinicians were willing
to talk with them about clinical trials and provide patients with
educational materials about trials (35). Better integration of pro-
viders with less trial involvement, such as surgeons and radiation
oncologists, through establishment of multidisciplinary cancer
care teams may be another means of enhancing their clinical trials
participation (47,48).

Placing greater emphasis on developing trials that address
important research questions that are relevant to current clinical
practice may also increase clinicians’ interest in clinical trial partici-
pation (47,49). One study (17) found that the limited availability of
surgical clinical trials was an obstacle to surgeon participation in
trials for breast cancer patients. In our study, surgeons and radiation
oncologists participated in fewer different types of trials compared
with medical oncologists; participation in more trial types (ie, those
sponsored by pharmaceutical companies and by cooperative groups)
was associated with referring or enrolling a higher volume of
patients. The availability of clinical trials also varies by patient popu-
lation. For example, research conducted during the 1990s estimated
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that more than 70% of pediatric cancer patients enroll in clinical
trials (50). Although the number of trials that would be needed to
achieve a comparable rate in adult populations is unfeasible, future
work might assess the specific role that trial availability has on clini-
cian involvement in clinical trials. Clinical trials that include older
and sicker patients could be particularly useful to guide treatment
decisions, given the uncertainty about whether guideline-recom-
mended treatments are beneficial in these populations (25,51).

Greater use of information technology and improved reimburse-
ment and incentive systems are additional strategies that might
increase physician participation in clinical trials. Information tech-
nology support, including comprehensive clinical trial databases and
electronic health records, are potentially valuable tools that may
make it easier for clinicians—especially those not affiliated with re-
search institutions—to identify available trials and eligible patients
(34,35,49). Realigning reimbursement and incentive systems to
more fully cover the costs associated with clinical trials and reward
clinicians for participating in them may also be important for en-
couraging physician participation in clinical trials (49). Our results
showed that financial incentives were associated with physicians’
clinical trials accrual volume, a finding consistent with previous
work demonstrating that financial incentives influence physician
behavior and quality of care (52,53). However, relatively few physi-
cians in our study reported that their income increased as a result of
enrolling patients in clinical trials; further research to evaluate the
utility and impact of financial incentives is needed. Moreover, some
have argued against using monetary payments to promote physician
involvement in clinical trials because of the potential for creating
incentives that are not in the patient’s best interests (35).

This study has several limitations. First, the physicians who
participated in the survey did not comprise a nationally represen-
tative sample, and the clinical trials involvement of respondents
may have differed from those who did not respond to the survey.
Second, this study is based on physicians’ self-reports of their par-
ticipation in clinical trials and focused on their personal and prac-
tice characteristics. We did not obtain information on physicians’
beliefs about or attitudes toward clinical research or trials, and so
could not examine their potential influence on clinical trials partic-
ipation. Third, our measure of trial participation combined the
constructs of patient referral and enrollment. Therefore, we are
unable to provide separate estimates of the number of patients
referred vs the number enrolled. In surveys, physicians may over-
estimate the volume of patients they enroll in trials (15,54). We did
not have a measure of the physician’s total volume of cancer
patients and so were unable to calculate incidence rates for patient
referral or enrollment. Although the number of colorectal and
lung cancer patients seen by the physician in a typical month was
included as an independent variable in our models, this measure
may not adequately control for overall patient volume; physicians
who see more cancer patients may have greater opportunity to
refer or enroll them in trials. Finally, we did not obtain detailed
information from physicians about characteristics of their patients.
Physicians whose patient population includes a higher concentra-
tion of older, sicker patients with advanced-stage cancer might
participate less in clinical trials compared with physicians who see
a younger healthier patient population because the trial options
available for such patients are limited.

jnci.oxfordjournals.org

The accelerating pace of scientific developments is increasing
the number of new therapies that require evaluation in clinical
trials. Developing and maintaining a clinical investigator base is
essential for a robust clinical trials enterprise but this endeavor is
challenged by the time and resources required of clinicians to par-
ticipate in trials and the projected national shortages of physicians
in several disciplines important to cancer trials (37,55,56). NCI is
addressing some of these issues through implementation of recom-
mendations by the National Cancer Advisory Board Clinical Trials
Working Group (49) and consideration of the recently released
IOM report (33). NCI also continues its substantial investment in
clinical trials infrastructure by expanding the NCI-designated can-
cer centers and CCOPs and implementing the National Community
Cancer Centers Program, a pilot project to increase access to state-
of-the-art cancer care in nonresearch settings (57). Realizing the full
potential of clinical research in the 21st century will require these
and other efforts to address the complex factors that shape cancer
care in the United States. More research is needed to better under-
stand clinician attitudes toward clinical research and to examine
specific features of practice infrastructure—including availability of
support staff, electronic health records, reimbursement, and clinical
trial databases—that facilitate or hinder physician participation in
clinical trials. As noted in the IOM report (33), “the inability to
recruit, train, and retain a sufficient number of talented clinical in-
vestigators will ultimately compromise the ability to conduct cancer
clinical trials in the U.S., to the detriment of the U.S. biomedical
research enterprise and to patients.” Continued monitoring of phy-
sician participation in cancer clinical trials will be essential.
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