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ABSTRACT

Background. Recent literature suggests that living in a rural set-
ting may be associated with adverse cancer outcomes. This
study examines the burden of travel from home to cancer cen-
ter for clinical trial (CT) enrollees.
Materials and Methods. Patients from the University of Califor-
nia San Francisco Clinical Trial Management System database
who enrolled in a cancer CT for a breast, genitourinary, or gas-
trointestinal malignancy between 1993 and 2014 were in-
cluded. Cancer type, household zip code, race/ethnicity, phase
of study, study sponsor, and year of signed consent were
exported. Distance traveled from home to center was calcu-
lated using a GoogleMaps application programming interface.
The relationships of distance with phase of CT, household
income, and race/ethnicity were examined.
Results. A total of 1,600 patients were enrolled in breast
(55.8%), genitourinary (29.4%), or gastrointestinal (14.9%) can-
cer CTs. The overall median unidirectional distance traveled
from home to study site was 25.8 miles (interquartile range
[IQR] 11.5–75.3). Of the trial sponsors examined, principal
investigator (56.4%), industry (22.2%), cooperative group

(11.6%), and National Institutes of Health (NIH; 9.8%), the
longest distance traveled was for NIH-sponsored trials, with a
median of 39.4 miles (p < .001). Phase I (8.4%) studies had
the longest distance traveled, with a median of 41.2 miles
(IQR 14.5–101.0 miles; p 5 .001). White patients (83%) trav-
eled longer compared with black patients (4.4%), with
median distances of 29.9 and 13.9 miles, respectively
(p < .001). Patients from lower-income areas (n 5 799) trav-
eled longer distances compared with patients from higher-
income areas (n 5 773; 58.3 vs. 17.8 miles, respectively;
p < .001). A multivariable linear model where log10 (dis-
tance) was the outcome and adjusting for the exported varia-
bles and income revealed that cancer type, year of consent,
race/ethnicity, and income were significantly associated with
distance traveled.
Conclusion.This study found that the burden of travel is high-
est among patients enrolled in NIH-sponsored trials, phase I
studies, or living in low-income areas. These data suggest
that travel burden for cancer CT participants may be signifi-
cant. The Oncologist 2018;23:1–8

Implications for Practice: This study is one of the first to measure travel distance for patients in cancer clinical trials using a real-
world GoogleMaps calculator. Out-of-pocket expenses such as travel are not typically covered by health care payers; therefore,
patients may face considerable cost to attend each study visit. Using a single-center clinical trials enrollment database, this study
found that the burden of travel is highest for patients enrolled in National Institutes of Health-sponsored trials and phase I studies,
as well as for patients living in low-income areas. Results suggest that a significant proportion of patients enrolled in clinical trials
face a substantial travel burden.

INTRODUCTION

Living in rural settings in the U.S. may be associated with
adverse health outcomes [1]. Prior research examining
disparities based on geography has focused on examining
access to standard care [2]; however, less attention and fund-
ing have been directed to disparities in cancer clinical trial
participation [3]. High-volume tertiary care centers tend to

have a large catchment area and care for patients who travel
long distances in order to make clinical trial appointments. To
our knowledge, the length of travel assumed by cancer treat-
ment clinical trials enrollees has not been closely examined.
Although several barriers to clinical trial participation exist,
the burden of cost and time associated with travel to visits
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may contribute, in part, to disparities in whom trials serve
[4–6].

Typically, discussions around cost and clinical trial implemen-
tation are focused on the burden carried by a sponsor [7], with
little recognition of the out-of-pocket cost assumed by partici-
pants enrolled [4, 8, 9]. More recently, literature has emerged
exploring the role of travel as an added cost placed on patients
[10]. In this study, we attempted to measure the distance trav-
eled by participants in cancer treatment clinical trials at an aca-
demic medical center in Northern California. We used the
calculated distance traveled as an indicator of the relative bur-
den of time andmoney assumed by patients and their caregivers
while enrolled in a treatment clinical trial and in addition esti-
mated the cost using Internal Revenue Service (IRS) mileage
rate. This analysis is important because treatment clinical trials
tend to require several recurring visits to a study site, and the
out-of-pocket costs associated with travel are not typically cov-
ered by health care payers. The added expense of time and
money may be prohibitive for a subset of patients. Therefore, if
we are better able to approximate these costs, this analysis may
inform ways in which health care payers and systems can miti-
gate them in order to encourage equitable recruitment and
retention in cancer clinical trials. Furthermore, these data may
inform strategies for trial sponsors to increase accrual for study
trials by removing travel/costs as a barrier to participation.

MATERIALS AND METHODS

Data Source
The primary data source for this study was the University of
California San Francisco (UCSF) Clinical Trials Management Sys-
tem (CTMS) database. Data on enrolled patients at The Helen
Diller Family Comprehensive Cancer Center (HDFCCC) in San
Francisco, California, were obtained and stored in the CTMS
database. A CTMS data extraction query was performed to
obtain the variables of interest: registered home zip code, race/
ethnicity of patient, study protocol number, and year of signed
consent for study. The sponsor and phase of study was man-
ually matched with the unique study protocol number linked
with each patient’s information in the CTMS database.

The research procedures were approved by the UCSF Com-
mittee on Human Research.

Study Population
Patients with breast, gastrointestinal, or genitourinary malig-
nancies who enrolled in a cancer clinical trial at HDFCCC
between 1993 and 2014, were 18 years or older, and who had
a registered home zip code and a unique sequence number in
the CTMS database were included in the study cohort. Patients
for whom the registered home zip code was outside of the U.S.
continental 48 states were excluded from the study. Patients
for whom the data lacked a unique sequence number were
excluded from further analysis out of concern that they may
have signed a written consent to participate but did not
actually enroll in the study.

Outcomes and Covariates
The primary outcome of the study was unidirectional driving
distance in miles from home to study site. Participant zip code
of residence registered at time of trial enrollment in the UCSF
CTMS database was mapped to the zip code of HDFCCC site

using a GoogleMaps application programming interface (API).
The API calculated an estimated unidirectional distance trav-
eled in miles from participant home zip code to Cancer Center
zip code. Each result produced by the GoogleMaps API was
measured in miles and did not include multiple routes or myr-
iad other travel costs such as tolls and parking. We also calcu-
lated the cost in dollars using IRS mileage rate per year [11].

Other variables examined included patient racial/ethnic
background, study sponsor type, phase of study, year that con-
sent was signed by participant, and census-reported median
income for home zip code. The category of sponsor type was
determined based on the UCSF cancer center’s standard defini-
tions. Studies categorized as National Institutes of Health (NIH)
trials were publicly funded clinical trials supported by the NIH.
Cooperative group trials were supported by external clinical
research study organizations that tend to be collaborative. Prin-
cipal investigator or institutional in-house clinical research stud-
ies were coauthored by the cancer center’s investigators with a
variable payer source. Lastly, industry trials were financially
sponsored by a pharmaceutical company and influenced the
design and implementation of the clinical research study. The
median household income data were derived from census data
from 2006 to 2010 [12]. The patients were grouped in high-
and low-income subgroups based on whether their income lay
above or below the median ($77,483), respectively. Addition-
ally, the patients were also categorized into high/middle/low
income groups based on income <$65,462, between $65,462
and $101,094, and >$101,094, respectively. These income cut-
points were informed by research from Dickman et al. and are
derived from 361% ($65,462) and 558% ($101,094) of the 2012
federal poverty level for a family of three, or two adults and
one child [13].

Statistical Analysis
Demographic and clinical characteristics were summarized by
descriptive statistics. In general, frequency distribution and per-
centage were used to summarize categorical variables, and
median with interquartile range (IQR) was used to describe
continuous variables. Comparison of the continuous variables
among groups were assessed using the two-sample t test and
analysis of variance for two groups and more than two groups,
respectively. Logarithm transformation with base 10 (log10) was
applied to distance and cost to avoid extreme skewness. Chi-
square test was applied to test if there is statistical association
between two categorical variables. Furthermore, linear regres-
sion model and Cochran Armitage Test were utilized to test if
the continuous and categorical variables had changes over the
year of consent. Multivariate linear regression models with dis-
tance (or cost) as the outcome were used to assess the varia-
bles associated with distance (or cost). The model was adjusted
for the available variables: cancer type, year of consent, spon-
sor type, phase of study, race/ethnicity, and income. The statis-
tical significance was declared at p< .05, and all the statistical
analysis was done by the statistical computing software R [14].

RESULTS

Patient Characteristics
In total, data for 4,189 patients were extracted from the
UCSF CTMS database from 1994 to 2014. However, only 1,605
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patients had a matched unique sequence number and regis-
tered home zip code (Table 1). The remaining 2,584 patients
had incomplete data, lacked a unique sequence number, and
did not ultimately participate on a clinical trial and therefore
were excluded from this analysis. Five patients registered zip
codes outside of the U.S. continental 48 states and were
excluded from the study as outliers. Of the remaining 1,600
patients, the median unidirectional distance traveled from
home to study site was 25.8 miles (IQR 11.5–75.3).

As seen in Figure 1A–1C, across the study period, the major-
ity of patients enrolled in cancer clinical trials were racially/

ethnically white and of middle-income based on census data.
There was significant difference in distance traveled among dif-
ferent races (overall p< .001); specifically, white patients (83%)
had a longer unidirectional distance traveled compared with
black patients (4.4%, p< .001) and with Asian patients (11.6%,
p< .001), with median unidirectional distances traveled of
29.9, 13.9, and 13.4 miles, respectively. Patients from low-
income areas (income <$77,483, n 5 773) traveled longer
than those from high-income areas (income >$77,483,
n 5 799), with median unidirectional distances traveled of 58.3
and 17.8 miles, respectively (p< .001). Furthermore, patients
with income lower than $65,462 traveled longer compared
with middle-income ($65,462–$101,094) and high-income
(>$101,094) patients, with median distances traveled of 92.3,
15.9, and 19.3 miles, respectively (p< .001; Table 4).

Study Sponsor Type
Figure 1E and 1F reveal that principal investigator studies were
the predominant sponsor type (56.4%, n 5 903) and breast
was the primary cancer type (53.9%, n 5 892) during the study
period. The NIH-sponsored studies accounted for 9.8%
(n 5 156) of trial sponsors and had the longest median unidir-
ectional distance traveled at 39.4 miles (Table 2). Industry,
cooperative group, and principal investigator-initiated studies
followed with median distances of 30.4, 22.6, and 22.6 miles,
respectively. A significant difference was identified between
the distance traveled for NIH-sponsored trials compared with
all other study sponsor types (NIH vs. cooperative group,
p 5 .001; NIH vs. principal investigator, p< .001; NIH vs. indus-
try sponsor, p 5 .007). However, no difference was identified
between the remaining study sponsor types (cooperative group
vs. principal investigator, p 5 .776; cooperative group vs. indus-
try sponsor, p 5 .419; principal investigator vs. industry spon-
sor, p 5 .159).

Phase of Study
Among the analyzed cohort, 8.4% of patients were enrolled in
phase I studies, with a median unidirectional distance traveled
of 41.2 miles and standard deviation of 376.5 miles (Table 3).
Among patients enrolled in phase II and III/IV studies, the
median distance from home to study site was approximately
23.4 and 23.8 miles, respectively. Approximately 5.9% of
patients were enrolled in pilot studies, with the least median
distance traveled estimated at 14.5 miles. The distance traveled
for pilot studies was found to be significantly different from
other phases of study (pilot vs. phase I, p< .001; pilot vs. phase
II, p 5 .043; pilot vs. phase III/IV, p 5 .030; pilot vs. bio-
specimen, p 5 .012). Additionally, a significant difference was
found between phase I studies and phase II and phase III/IV,
p< .001). No difference was found between the distance trav-
eled for phase III/IV studies compared with phase II studies
(p 5 .710) or bio-specimen studies (p 5 .378). Similarly, exam-
ining phase II compared with bio-specimen did not reveal a dif-
ference in distance traveled (p 5 .493).

Derivative Analysis
The cost in dollars was calculated using IRS mileage rate per
year. For 1994–1999, the mileage rate per year was 0.10 dollars,
and the average values were used if multiple values occurred in
a single year (2008 and 2011) [11]. Similar results as those for
distance traveled were discovered in the cost. The median

Table 1. Characteristics of patients in study

Characteristics
Patients,

n 5 1,600, n (%)

Cancer type

Breast 892 (55.8)

Gastrointestinal 238 (14.9)

Genitourinary 470 (29.4)

Year consent signed

1993–2000 62 (3.9)

2001–2005 565 (35.3)

2006–2010 723 (45.2)

2011–2014 250 (15.6)

Sponsor of study

Cooperative group 185 (11.6)

National Institutes of Health 156 (9.8)

Principal investigator 903 (56.4)

Industry 356 (22.2)

Phase of study

I 73 (4.6)

I/II 60 (3.8)

II 513 (32.1)

III 313 (19.6)

III/IV 11 (0.7)

IV 18 (1.1)

Pilot 95 (5.9)

Bio-specimen 517 (32.3)

Race

American Indian or
Alaska Native, white

3 (0.2)

Asian 168 (11.6)

Black 63 (4.4)

Native Hawaiian or
Other Pacific Islander

12 (0.8)

White 1,197 (83.0)

Missing 157 (9.8)

Ethnicity

Hispanic or Latino 66 (4.6)

Non-Hispanic 1,361 (95.4)

Missing 173 (10.8)

Income

Median (IQR) $77,483 ($62,601–$82,078)

Abbreviation: IQR, interquartile range.
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travel cost for white patients in U.S. dollars was $5.32, compared
with black ($2.36, p< .001) and Asian patients ($2.77, p< .001).
The median travel cost of patients with income lower than
$65,462 was $15.82 miles, compared with that of middle-income
($65,462–$101,094) and high-income patients (>$101,094) at
$3.14 and $3.91miles, respectively (p< .001).

A significant difference was identified between the travel
cost for NIH-sponsored trials (median5 $6.61) compared with
all other study sponsor types (NIH vs. cooperative group
with median of $3.98, p 5 .001; NIH vs. principal investigator
with median of $4.01, p< .001; NIH vs. industry sponsor with
median of $4.63, p 5 .021). The travel cost for pilot studies
with median of $2.49 was found to be significantly lower than

other study phases except phase III/V (pilot vs. phase I,
p< .001; pilot vs. phase I/II, p 5 .001; pilot vs. phase II,
p 5 .002; pilot vs. phase III, p 5 .014; pilot vs. phase III/IV, p 5
.019; pilot vs. phase IV, p 5 .354; pilot vs. bio-specimen,
p< .001). Additionally, the travel cost of phase I studies is sig-
nificantly higher than that of phase II (p 5 .007), phase III
(p 5 .008), and phase III/IV (p< .002) studies.

Time-Trended Analysis
As shown in Figure 2, distance traveled did not significantly
increase linearly over time (trend test; p 5 .746); however, it
was significantly different across year of consent (p 5 .002).
Additionally, as shown in Figure 3, the cost significantly

Figure 1. Frequencies of patients enrolled by year of consent. The number of patients across year of consent by race (A), ethnicity (B),
income (C), phase of study (D), sponsor type (E), and cancer type (F).
a. The number of patients across year of consent by race; b. The number of patients across year of consent by ethnicity; c. The number

of patients across year of consent by income; d. The number of patients across year of consent by phase of study; e. The number of
patients across year of consent by sponsor type; f. The number of patients across year of consent by cancer type.

Table 2. The relationship between distance and sponsor type

Sponsor n Min 25% Median 75% Max Mean Std

Cooperative group 185 0 6.30 22.60 61.50 3,165 97.89 359.79

NIH 156 0 15.90 39.35 113.75 2,906 112.24 295.25

PI 903 0 8.20 22.60 63.90 3,228 98.70 364.65

Industry 356 0 8.60 30.45 79.725 3,228 113.43 371.18

Overall p value< .01.
Abbreviations: Max, maximum; Min, minimum; NIH, National Institutes of Health; PI, principal investigator; Std, Standard Deviation.
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increased across the time period (p< .001). Lastly, a formal
trend test did not show that the proportion of race had a signif-
icant change by year of consent. However, a slight increase in
income across year of consent was observed (p 5 .064).

Multivariate Analysis
A multivariable linear model based on available data where
log10 (distance) was considered the outcome revealed that can-
cer type, year of consent, race, and income were significantly
associated with distance traveled (Table 5). Specially, gastroin-
testinal and genitourinary cancer patients traveled more than
breast cancer patients (p< .001), white patients traveled more

than non-white patients (p< .001), patients with low income
traveled more than those with high/middle income (p< .001),
and patients who consented after the year 2000 intend to
travel more than those who consented on or before the year
2000. Similar results were observed for log10 (cost; supplemen-
tal online data).

DISCUSSION

This study found that the median unidirectional distance trav-
eled among patients enrolled in cancer clinical trials at a single
center was approximately 25.8 miles. Importantly, 25% of NIH

Table 3. The relationship between phase of study and distance

Phase of study n Min 25% Median 75% Max Mean Std

Pilot 95 0 5.3 15.7 41.05 404 34.00 53.93

I 73 1.5 15.9 42.7 103 3,228 138.93 444.71

I/II 60 1.3 14.5 39.75 100 2,138 88.10 272.78

II 513 0 10.1 23.4 68.4 3,228 103.09 374.94

III 313 0 5.3 23.4 75.3 3,165 103.31 346.51

III/IV 11 3.4 32.65 48.9 96.85 133 61.71 43.88

IV 18 1.3 8.6 27.35 58.225 230 48.43 63.64

Bio-specimen 517 0 13.4 27.7 85.8 3,228 115.47 386.58

Overall p value5 .02.
Abbreviations: Max, maximum; Min, minimum; Std, Standard Deviation.

Table 4. The relationship between income and distance

Income category

Distance

p valuen Min 25% Median 75% Max Mean Std

Higha (>$77,483) 799 1.1 5.8 17.8 35.2 3,051.0 38.2 154.7 <.001

Lowa (<$77,483) 773 0 12.2 58.3 114.0 3,228.0 167.2 471.2

Highb (>$101,094) 388 1.1 14.3 19.3 36.9 3,051 42.7 211.2 <.001

Middleb ($65,462–$101,094) 733 0 4.1 15.9 48.9 2,138 48.9 153.1

Lowb (<$65,462) 451 1.3 22.6 92.3 153.0 3,228 238.1 578.9

The income of each patient was estimated by using the median income of the corresponding zip code from U.S. census.
aHigh/low income was defined as the estimated income is higher/lower than the median of the estimated income across all patients.
bHigh/middle/low income was defined as the estimated income <$65,462, between $65,462 and $101,094, and >$101,094, respectively.
Abbreviations: Max, maximum; Min, minimum; Std, Standard Deviation.

Figure 2. Distance traveled by year of consent.
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clinical trial patients were found to travel�100 miles each way
per clinic visit. In the subset analysis using census data, the dis-
tance traveled was highest among patients from low-income
areas or patients enrolled in phase I trials (p< .001 compared

with phase II and phase III studies). Given that phase I studies
tend to have a higher risk/benefit ratio to other phase groups,
these patients likely have fewer options and are therefore will-
ing to travel longer distances. Overall, these data suggest that

Figure 3. Travel cost by year of consent.

Table 5. Multivariate analysis to assess the relationship of the distance and the available variables. Log10 of distance was
considered.

Variable Estimate Std error 95% LCI 95% UCI p value

(Intercept) 1.21 0.16 0.91 1.52 <.001

Cancer type

Breast ref <.001

Gastrointestinal 0.10 0.05 20.01 0.20

Genitourinary 0.21 0.04 0.12 0.29

Year of consent

1993–2000 ref <.001

2001–2005 0.36 0.10 0.16 0.55

2005–2010 0.38 0.10 0.19 0.57

2010–2014 0.30 0.10 0.10 0.51

Sponsor type

National Institutes of Health ref .151

Not National Institutes of Health 20.04 0.06 20.17 0.08

Phase of study

Not pilot ref .126

Pilot 20.11 0.07 20.24 0.03

Race

Non-white ref <.001

White 0.27 0.04 0.19 0.36

Ethnicity

Hispanic or Latino ref .177

Non-Hispanic 20.03 0.09 20.20 0.15

Income

Low: �$65,462 ref <.001

Middle: $65,462–$101,094 20.55 0.04 20.62 20.47

High: >$101,094 20.52 0.04 20.60 20.43

Abbreviations: LCI, lower bound of the 95% confidence interval of the estimate; ref, reference; Std, Standard Deviation; UCI, upper bound of the
95% confidence interval of the estimate.
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the burden of travel may be shouldered by the most vulnerable
subset of patients with cancer.

Although an estimated 20% of adult cancer patients are
thought to be eligible for a clinical trial, less than 5% enroll, the
majority being white men [15]. In response to this trend, the
U.S. Congress established the NIH Revitalization Act of 1993,
which provided guidelines for the inclusion of women and
minorities in clinical research [15, 17–19] and aimed to foster
outreach for improved recruitment of underrepresented
groups in clinical research [19]. However, despite these and
other efforts to promote diversity in clinical research, clinical
trials of all types continue to demonstrate the predominant
enrollment of a young white male population [15, 16]. A grow-
ing body of research reveals that financial support to absorb
added out-of-pocket expenses associated with travel to clinical
trial sites may help reduce disparities in enrollment [4].

In our study, we attempted to measure the travel distance
associated with cancer clinical trial participation for patients.
Prior studies focused on measuring travel burden as a barrier
to receiving standard of care and have suggested that longer
travel distance from home to health care center may contribute
to reduced use of standard therapeutic treatments [20].

This study is one of the first to measure travel distance for
patients in cancer clinical trials using a real-world GoogleMaps
calculator. This analysis is important because it highlights that
the expense of time and cost may be significant for patients
enrolled in cancer clinical trials. Although many pharmaceutical
companies, in industry-sponsored trials, may attempt to miti-
gate out-of-pocket expenses through rich financial assistance
programs, health care payers typically do not cover these
added costs; therefore, many patients may face considerable
cost to attend each study visit.

This study found that white patients enrolled in cancer clini-
cal trials tended to travel longer distances than non-white
patients. This may, in part, be explained by the demographics
of rural California and the widened disparities in non-white
patient participation in clinical trials in rural compared with
suburban/urban settings [21]. Additionally, we observed that
patients from lower-income neighborhoods traveled longer dis-
tances. Given that cancer clinical trials tend to be clustered in
metropolitan areas, it is not surprising that they may be more
accessible to affluent populations [22]. However, these data
highlight that the most financially vulnerable patients may
shoulder the largest burden of cost and travel. It was also
observed that the cost of travel significantly increased across
the time period; however, this could be due to inflation, as the
cost per mile also increased over time.

As a secondary analysis from one tertiary medical center,
this study has several limitations. As a single-site study, results
may not be generalizable for all patients with cancer in the U.S.
This analysis did not account for topographic changes over
time that occurred in the area that may change the estimated
distance traveled. This study lacked individual patient demo-
graphic and income data and therefore had to extrapolate from
zip code-level census data. Given the income heterogeneity
within zip codes in urban landscapes, this may introduce error.

We developed a multivariable model based on available
data; however, were not able to address all potential confound-
ers such as age, sex, and marital status due to a lack of access
to these data, which is a major limitation of the study. This

study examined clinical trial enrollment data from three cancer
types—genitourinary, breast, and gastrointestinal—because
the clinical trial options were largest for these cancer groups at
the cancer center. Therefore, the results may not be valid for
patients with tumors that fit in other groups. Furthermore, a
bimodal pattern of distance traveled may result when studying
distance from the trial center. Although the rural poor may face
the greatest disparity, they may be the least likely to enroll, and
thus the results may be biased in favor of rural-dwelling
patients who are relatively wealthy, thus skewing results. Addi-
tionally, in this analysis, the cost was extrapolated based on dis-
tance traveled and did not include other costs associated with
travel like hotel, meals, toll roads, and parking; therefore, it
may underestimate the total travel costs associated with
attending a single cancer clinical trial visit. Lastly, this analysis
described the sponsor type but did not have data on whether
studies supported any costs related to travel, which may be the
case with certain industry-sponsored trials; therefore, the anal-
ysis may suggest a falsely larger burden of cost for a subset of
patients.

Additionally, this study only evaluates the distance traveled
by patients who actually enrolled in studies and therefore will
not reflect the number of individuals who decided not to enroll
in clinical trials due to travel or other perceived burdens. To
fully address limitations to clinical trial enrollment, future
research must integrate data from a control group of all
patients seen at a center over a given time or from those who
were proposed, but did not enroll in, a clinical trial.

All these limitations are useful in the consideration of
future studies to better characterize the burden experienced
by patients enrolled in cancer clinical trials compared with
patients receiving standard therapy.

CONCLUSION
Using a single-center clinical trials enrollment database, this
study found that the burden of travel and cost is highest for
patients enrolled in NIH-sponsored trials and phase I studies,
as well as for patients living in low-income areas. These
results suggest that a significant proportion of patients
enrolled in clinical trials face a substantial travel burden;
however, this relationship will need to be explored further.
Future work will need to examine the total out-of-pocket
expenses assumed by patients across multiple academic
medical centers to account for regional and geographic vari-
ability of trial participation.
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