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Abstract

Background

Increasing the diversity of research participants is an important focus of clinical trials. How-
ever, little is known regarding who enrolls as healthy volunteers in Phase I clinical trials,
which test the safety and tolerability of investigational new drugs. Despite the risk, healthy
volunteers can derive no medical benefit from their participation, and they are financially
compensated for enrolling.

Objective

This study’s purpose is to describe sociodemographic characteristics and clinical trial partic-
ipation histories of healthy people who enroll in US Phase | trials.

Methods

The HealthyVOICES Project (HVP) is a longitudinal study of healthy individuals who have
enrolled in Phase | trials. We describe self-reported sociodemographic information and
Phase | trial history from HVP recruitment (May-December 2013) through the project’s end
three years later (December 2016). Trial experiences are presented as medians and
quartiles.

Results

The HVP included 178 participants. Nearly three-fourths of participants were male, and two-
thirds were classified as racial and ethnic minorities. We found that some groups of partici-
pants were more likely to have completed a greater number of clinical trials over a longer
timeframe than others. Those groups included participants who were male, Black, Hispanic,
30-39-years-old, unemployed, had received vocational training in a trade, or had annual
household incomes of less than $25,000. Additionally, the greater the number of clinical tri-
als participants had completed, the more likely they were to continue screening for new trials
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over the course of three years. Participants who pursued clinical trials as a full-time job par-
ticipated in the greatest number of trials and were the most likely to continuing screening
over time.

Implications

Participation as a healthy volunteer in US Phase | trials is driven by social inequalities. Dis-
advantaged groups tend to participate in a greater number of clinical trials and participate
longer than more privileged groups.

Introduction

People from disadvantaged sociodemographic groups, especially people of color, are more
likely to participate as healthy volunteers in US Phase I clinical trials that test drug toxicity lev-
els and side effects [1-3]. Conversely, the same sociodemographic groups who serve as healthy
volunteers in these safety trials are often underrepresented in later-stage trials where some
therapeutic benefit could be derived [4-6]. Additionally, unlike the improvements that have
been made in later-phase trials, women continue to be underrepresented as healthy volunteers
in Phase I trials [6]. This misaligned representation in clinical trial research is troubling for
reasons of equity and justice that warrant further examination [7-9].

Research has also found that healthy volunteers are often not simply one-time participants
but are “serial” participants who are likely to enroll repeatedly in Phase I trials [10-12]. This is
largely assumed to be associated with the financial compensation that healthy volunteers
receive for their trial participation [13-15], and some healthy volunteers even become “profes-
sional guinea pigs” [16, 17]. To date, however, few studies have explored how participation
might differ based on healthy volunteers’ sociodemographic characteristics such as race and
ethnicity, sex, educational attainment, employment status, and household income [2, 18].
Even less is known about healthy volunteers’ participation in clinical trials over time. Groups
that participate serially in trials could be exposing themselves to additional risk, which could
be interpreted as a form of exploitation in medical research, particularly if this burden falls dis-
proportionately on people of color and other disadvantaged groups.

The purpose of this study is to describe the patterns of healthy volunteers’ Phase I participa-
tion in the US, including the number of clinical trials in which they have enrolled and the
number of years since enrolling in their first clinical trial, as well as their continued enrollment
in or attrition from trials over a three-year period. Having a clearer picture of healthy volun-
teers’ sociodemographic characteristics can reveal how financially motivated involvement in
Phase I trials intersects with broader social inequalities.

Methods

We present data collected during the HealthyVOICES Project (HVP), a longitudinal,
mixed-methods study of healthy individuals who participated in at least one Phase I clinical
trial. The overall purpose of the HVP was to better understand the perceptions of trial risks
and benefits among people who enroll as healthy volunteers in clinical trials, including first-
in-human trials, bioequivalence trials, and drug-drug interaction trials, while also attending
to their health behaviors and decision making about clinical trials over time. More detailed
descriptions of our study methods have been previously published [19, 20]. The study was
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reviewed and approved by the Biomedical Institutional Review Board at the University of
North Carolina at Chapel Hill (#13-1256). All participants provided written informed
consent.

The healthy voices project

Participants were identified and recruited from one of seven Phase I research clinics in the
United States from May to December 2013. The clinics were chosen for geographic diversity
and included three sites in the Eastern US, two sites in the Midwestern US, and two sites in the
Western US. Clinic types included one academic site, one pharmaceutical company site, one
privately owned commercial site, and four contract research organization sites. At the time we
recruited participants, the clinics were conducting heathy volunteer Phase I trials on a broad
spectrum of investigational drugs including, but not limited to, cholesterol, pain, autoimmune
diseases, cancer, blood-related diseases, and psychiatric illnesses.

The clinics gave permission for our research team to enroll healthy volunteers onsite, but
they were not otherwise involved in the design or execution of our study. All healthy volun-
teers who were fluent in English or Spanish were eligible to participate. A member of the HVP
team invited healthy volunteers to join the study and met one-on-one with interested individu-
als to discuss material contained in the HVP consent form, answer their questions, and request
written consent. About 10% of the healthy volunteers invited to learn more about the HVP
study declined, and one individual declined to participate after reading the consent form and
discussing the study with a team member.

After providing written consent, participants completed a “baseline” enrollment survey
where they self-reported their demographic information, including their sex, race, ethnicity,
date of birth, employment status, educational attainment, and household income. We used the
US Office of Management and Budget (OMB) standards on race and ethnicity to collect data
on each category separately. For race, participants were given the option to select from the fol-
lowing: American Indian or Alaskan Native; Asian or Asian American; Black or African
American; Native Hawaiian or Other Pacific Islander; White; or More than One Race. To
report on ethnicity, participants selected between Hispanic/Latino and Not Hispanic/Latino.
Participants self-reported their employment status as employed full-time, part-time, self-
employed, retired, or unemployed, as well as filled in an open-response field for their current
job. Because of variability in how participants interpreted and used the “self-employed” cate-
gory, we used the current job field to consolidate the employment status data into three catego-
ries: “Full-time, including business owners,” “Part-time, including seasonal and gig work,” and
“Not employed or retired.” Data about employment status were again collected at the end of
each participant’s involvement in the HVP three years later. Educational attainment was also
based on self-report at baseline and at the conclusion of the study, using the following 7 cate-
gories: Less than High School; High School/GED; Some College; Trade or Vocational Train-
ing; Associate’s (2-year) Degree; Bachelor’s (4-year) Degree; and Graduate Degree. For
analytic purposes, we consolidated the responses of High School/GED and Some College into
one single category of “No more than high school degree (including some college),” and we
consolidated Bachelor’s (4-year) Degree and Graduate Degree into “Bachelor’s (4-year) degree
or higher.” Household income was collected from participants at baseline and at the end of the
study using the following categories: Less than $10,000; $10,000-$24,999; $25,000-$49,999;
$50,000-$74,999; $75,000-$99,999; and > $100,000. For our analysis, we used only three cate-
gories to compare groups: Less than $25,000; $25,000-$50,000; and More than $50,000.
Finally, we categorized participants as “occupational” participants if they reported that clinical
trials were their full-time job.
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Measurement of phase I clinical trial experience

The baseline survey had additional questions to capture participants’ clinical trial history
including: the total number of Phase I studies completed (counting the one they were partici-
pating in when recruited to our study), the year they enrolled in their first Phase I trial, and
estimated total earnings from their Phase I participation. We calculated the number of years
they had been participating by subtracting the year of their first trial from the recruitment year
(i.e., 2013). We examined the distribution of each component of clinical trial history and iden-
tified the median and interquartile range, which were then used as a cutpoint for each measure
of trial experience. Results regarding trial earnings have been published elsewhere [15].

Measurement of clinical trial activity during HVP

As part of their 3-year involvement in the HVP, participants were not required to continue to
enroll in new clinical trials, but they were asked to report information about any clinical trials
for which they screened. The majority of participants (79%) provided this information to the
study team in real-time throughout the project using an online or telephone survey, and the
remainder of the participants provided a tally of their 3-year participation as part of their final
study visit. No differences in reported clinical trial participation were found between the
groups [15]. More detailed information about the survey instrument and our methods to col-
lect ongoing clinical trial participation have been previously published [15, 20].

Results
Study population

One-hundred seventy-eight healthy volunteers were included in the HVP, and 166 (93.3%)
were retained and completed the study three years after their enrollment. The majority of par-
ticipants were male (74%; Table 1), and most participants self-identified as either Black/Afri-
can American (n = 72, 41%) or White (n = 83; 47%). Thirty-eight (21%) identified as Hispanic,
including participants who self-identified as White, Black, more than one race, American
Indian, and Native Hawaiian/Pacific Islander. Only 57 (32%) participants identified as non-
Hispanic White, and two-thirds (n = 121) of participants were classified as racial/ethnic
minorities. The median participant age was 39 (range: 18-64; IQR: 30, 48). At baseline, only 37
(21%) participants had a 4-year college degree (n = 32) or a graduate degree (n = 5). Over the
course of three years, 13 of the 166 retained participants (8%) completed additional education,
including 5 who received a 4-year college degree, one who received a 2-year college degree,
and 7 who completed training in a trade. At baseline, 73 (41%) participants were unemployed
or retired, another 60 (34%) worked part-time, and only 45 (25%) held full-time positions. On
the whole, participants’ employment situations improved over the course of the HVP, with
nearly half (46%) reporting full-time work and only about a quarter reporting being unem-
ployed three years later. At baseline, nearly half of the participants in our study had a house-
hold income of less than $25,000. Over the course of three years, 54% of the retained
participants reported the same household income bracket as baseline, 35% reported more
annual income, and 11% reported less annual income.

Phase I trial experience

All participants were enrolled in a Phase I trial when we recruited them, and it was the first

clinical trial for only 38 individuals (21%). Approximately one-quarter had previously enrolled
in more than 10 trials (Table 2). Two-thirds of our participants had started enrolling in Phase I
trials in the prior 4 years. The median number of years of participation was 3 years (IQR: 0, 7),
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Table 1. Characteristics of HVP study participants (enrolled v. retained).

Baseline (n = 178) 3-years later (n = 166)
N (%) N (%)
Sex, % female
Age group 47 (26) 45 (27)
18-29 40 (22) 23 (14)
30-39 58 (33) 45 (27)
40-49 54 (30) 51 (31)
50+ 26 (15) 47 (28)
Race/ethnicity”
Asian or Asian American 6(3) 6 (4)
American Indian or Alaskan Native 2(1) 2(1)
Black or African American 72 (41) 66 (40)
Native Hawaiian or Pacific Islander 2(1) 2(1)
White 83 (47) 80 (48)
More than one race 13 (7) 10 (6)
Hispanic 38 (21) 33 (20)
Racial/ethnic minority, %
Educational attainment 121 (68) 111 (67)
Less than high school 12 (7) 12 (7)
High school/GED 37 (21) 29 (18)
Some college 52 (29) 40 (24)
Trade or vocational training 19 (11) 23 (14)
Associate’s (2-year) degree 21(12) 20 (12)
Bachelor’s (4-year) degree 32 (18) 37 (22)
Graduate degree 5(3) 5(3)
Employment status”
Full-time, including business owners 45 (25) 76 (46)
Part-time, including seasonal & gig work 60 (34) 47 (28)
Not employed or retired 73 (41) 43 (26)
Household income®
Less than $10,000 30 (17) 20 (12)
$10,000-$24,999 52 (29) 36 (22)
$25,000-$49,999 71 (40) 64 (39)
$50,000-$74,999 13 (7) 26 (16)
$75,000-$99,999 7 (4) 6(4)
> $100,000 4(2) 11 (7)

? The category Hispanic includes all racial groups, of which we have those in our sample who identified as White,
Black, more than one race, American Indian, and Native Hawaiian/Pacific Islander.

" These data are based on consolidated definitions of each employment category that we used to standardize self-
reported data from participants.

“ Household income was not reported by one participant at baseline and three at the end of the HVP.

https://doi.org/10.1371/journal.pone.0256994.t001

and participants had enrolled in a median of 5 trials (IQR: 2, 12) at baseline regardless of when
they first enrolled. Over the three years of the HVP, participants completed a median of 3 new
clinical trials (IQR: 1, 7). Table 3 provides the medians and interquartile ranges by demo-
graphic groups for number of years since first clinical trial, the number of clinical trials at base-
line, and the number of new clinical trials at the end of the HVP.
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Table 2. Characterization of participants’ phase I trial experience.
N (%)
Years of participation at baseline (n = 178)
<153 (30)
1-4 | 65 (36)
5-9 | 26 (15)
>10| 34 (19)
Number of trials at baseline (n = 178)
1|38(21)
2-449 (28)
5-10 | 45 (25)
>10 | 46 (26)
Number of “occupational” participants at baseline (n = 178) 62 (35)
Number of “occupational” participants 3 years later (n = 166) 28 (17)
Number of new trials 3 years later (n = 166)
None | 37 (22)
1/19(11)
2-4 |45 (27)
5-10 | 50 (30)
>10 | 15 (9)
Total number of trials 3 years later (n = 166)
1]18(11)
2-4130(18)
5-10 | 38 (23)
11-20 | 36 (22)
>20 | 44 (27)

https://doi.org/10.1371/journal.pone.0256994.t1002

Trial experience by sex. At baseline, female HVP participants had completed a median of
3 Phase I trials (IQR: 2, 8) and had participated in trials for a median of 2 years (IQR: 0, 5). In
contrast, male HVP participants had completed twice the number of trials (median = 6; IQR:
2, 15) over a median of 3 years (IQR: 0, 8). Over the course of the HVP, this participation rate
by sex remained consistent, with males participating in double the clinical trials as females in
three years. Specifically, females completed a median of 2 new clinical trials (IQR: 0, 5.5),
whereas males completed a median of 4 (IQR: 1, 7).

Trial experience by race and ethnicity. At baseline, Black participants had enrolled in
twice the number of trials (median = 6; IQR: 2, 15) as Non-Hispanic White participants
(median = 3; IQR: 1.5, 12). Hispanic participants reported having enrolled in a median of 4.5
(IQR: 1, 9) trials at baseline. Black participants also had a longer history of participation
(median = 3 years; IQR: 0, 8) than both Non-Hispanic Whites (median = 2 years; IQR: 0, 8)
and Hispanics (median = 2 years; IQR: 0, 4). In the three years of the HVP, Black participants
enrolled in double the number of new clinical trials as the other groups, with a median of 4 tri-
als (IQR: 1, 8), compared to Non-Hispanic White participants (median = 2 trials; IQR: 0, 5)
and Hispanic participants (median = 2 trials; IQR: 1, 6.5).

Trial experience by age. The median number of baseline clinical trials and length of time
since the first trial were different between participants who were younger than 30 and those
who were 30 and older. Specifically, 18-29-year-olds had enrolled in a median of 3 trials (IQR:
1, 7) at baseline and had been participating in trials for a median of 1 year (IQR: 0, 2). In con-
trast, 30-39-year-olds had enrolled in 6 trials (IQR: 3, 15) over the span of 3 years (IQR: 1, 6);
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Table 3. Clinical trial activity by demographic group.

Demographic groups Years since 1* trial at baseline Number of trials at baseline Number of new trials 3 years later
(n = 178) Median (IQR) (n = 178) Median (IQR) (n = 166) Median (IQR)
Overall 3(0,7) 5(2,12) 3(1,7)
Sex
Female 2 (0, 5) 3(2,8) 2(0,5.5)
Male 3(0,8) 6(2,15) 4(1,7)
Race/ethnicity
Black 3(0, 8) 6 (2, 15) 4(1,8)
Hispanic 2 (0, 4) 4.5(1,9) 2(1,6.5)
Non-Hispanic White 2 (0, 8) 3(1.5,12) 2(0,5)
Age
18-29 1(0,2) 3(1,7) 3(0,4)
30-39 3(1,6) 6(3,15) 4(1,7)
40-49 4(0,11) 5.5 (1, 15) 3(1,8)
50+ 3.5(0,11) 7(2,15) 3(0,7)
Educational attainment
Less than high school degree (0, 3) 2(1,6) 3(1,3.5)
No more than high school degree 2 (0, 5) 4(1,10) 3(1,7)
(including some college)
Trade or vocational training 4(3,10.5) 12 (3.5, 17.5) 4(2,8.5)
Associate’s (2-year) degree 2(1,5) 6(2,10) 35(1,7)
Bachelor’s (4-year) degree or higher 5(1,8) 5(2,15) 2.5(0,5)
Employment status
Full-time, including business owners 3(0,8) 4(1,8) 2(0,5)
Part-time, including seasonal & gig work 3(1,6) 6 (3,13.5) 3(2,6.5)
Not employed or retired 2 (0, 6) 4(1,12) 5 (1.5, 10)
Household income
Less than $25,000 2 (0, 5) 3(1,9) 4(1,7)
$25,000-$49,999 4(1,8) 7 (3.5, 15) 3(1,7)
More than $50,000 2.5(0,6.5) 3.5(1,13) 2(0,4.5)
Baseline “occupational” participants
Yes 1,9) 10 (5, 20.5) 8 (5,11.5)
No 2 (0, 6) 3(1,7) 2(0,4)

https://doi.org/10.1371/journal.pone.0256994.t003

40-49-year-olds had enrolled in 5.5 trials (IQR: 1, 15) over 4 years (IQR: 0, 11); and partici-
pants 50 and older had enrolled in 7 trials (IQR: 2, 15) trials over 3.5 years (IQR: 0, 11). Clinical
trial enrollment during the HVP was largely the same among all age groups, though 30-
39-year-olds had a higher rate of participation [18-29-year-olds: 3 trials (IQR: 0, 4); 30—
39-year-olds: 4 trials (IQR: 1, 7); 40-49-year-olds: 3 trials (IQR: 1, 8); 50 and older: 3 trials
(IQR: 0, 7)].

Trial experience by educational attainment. There was variation in the baseline median
number of clinical trials in which participants had enrolled based on educational attain-
ment. Specifically, participants with less than a high school education had enrolled in 2 tri-
als (IQR: 1, 6); participants with no more than a high school degree (regardless of some
college experience) had enrolled in 4 trials (IQR: 1, 10); participants with a trade or voca-
tional training had enrolled in 12 trials (IQR: 3.5, 17.5); participants with an associate’s
degree had enrolled in 6 trials (IQR: 2, 10); and participants with a bachelor’s degree or
higher had enrolled in 5 trials (IQR: 2, 15). Some of the difference in trial numbers might be

PLOS ONE | https://doi.org/10.1371/journal.pone.0256994  September 7, 2021 7/19


https://doi.org/10.1371/journal.pone.0256994.t003
https://doi.org/10.1371/journal.pone.0256994

PLOS ONE

Healthy clinical trial participants’ characteristics

a function of time since first trial, but not exclusively. Participants with less than a high
school education had been involved in trials for 1 year (IQR: 0, 3); participants with no
more than a high school degree had been involved in trials for 2 years (IQR: 0, 5); partici-
pants with a trade or vocational training had been involved in trials for 4 years (IQR: 3,
10.5); participants with an associate’s degree had been involved in trials for 2 years (IQR: 1,
5); and participants with a bachelor’s degree or higher had been involved in trials for 5 years
(IQR: 1, 8). Time does not seem to be the only factor to explain differences in baseline trials
because participants’ clinical trial activity by educational attainment was largely mirrored in
the three-year period of the HVP. Participants with a trade or vocational training completed
the largest number of new clinical trials in three years (median = 4, IQR: 2, 8.5), whereas the
median numbers of new clinical trials clustered around 3 for participants with all other lev-
els of educational attainment.

Trial experience by employment status. Unlike the demographic categories of sex and
race/ethnicity, employment status is highly dynamic and much more subject to change, even
compared to educational attainment (particularly given that individuals do not lose educa-
tional attainment over time). This makes it difficult to characterize participants’ history of clin-
ical trial participation through the snapshot of their employment at baseline and three years
later. Nonetheless, individuals who were employed part-time at baseline had participated in a
greater number of clinical trials (median = 6, IQR: 3, 13.5) than those who worked full time
(median = 4, IQR: 1, 8) or were unemployed (median = 4, IQR: 1, 12). However, participants
who were unemployed at baseline were newer to clinical trials (median = 2 years, IQR: 0, 6)
relative to those who were employed part time (median = 3 years, IQR:1, 6) or worked full
time (median = 3 years, IQR: 0, 8). These numbers suggest that the difference in trial numbers
between part-time workers and unemployed participants might have been a function of time
since first trial. Comparing the number of new clinical trials in which participants enrolled
during the HVP, people who were unemployed at the end of the study completed the most tri-
als (median = 5, IQR: 1.5, 10) followed by people who were employed part-time (median = 3,
IQR: 2, 6.5), then people who worked full time (median = 2, IQR: 0, 5).

Trial experience by household income. As with employment status, household income
as a demographic category does not lend itself as well to comparing groups over time because
it can fluctuate dramatically from year to year. That said, those who earned between $25,000
and $50,000 annually had participated in the most clinical trials over the longest period of time
(median = 7 trials, IQR: 3.5, 15; median = 4 years, IQR: 1, 8) compared to participant who
earned less than $25,000 annually (median = 3 trials, IQR: 1, 9; median = 2 years, IQR: 0, 5) or
more than $50,000 annually (median = 3.5 trials, IQR: 1, 13; median = 2.5 years, IQR: 0, 6.5).
Using household income at the end of the HVP to examine study participation, those who
earned less than $25,000 annually participated in a greater number of trials (median = 4, IQR:
1, 7) than those who earned between $25,000 and $50,000 annually (median = 3, IQR: 1, 7)
who, in turn, participated in a greater number of trials than those who earned more than
$50,000 annually (median = 2; IQR: 0, 4.5).

Trial experience by “occupational” participation. Sixty-two participants (35%) were cat-
egorized as “occupational” participants because they reported pursuing clinical trials as a full-
time job. Occupational participants had participated in a median of 10 trials (IQR: 5, 20.5) at
baseline and had been enrolling in trials for a median of 4 years (IQR: 1, 9). Over the course of
the HVP, they enrolled in a median of 8 new trials (IQR: 5, 11.5). In contrast, at baseline, the
non-occupational participants had enrolled in a median of 3 trials (IQR: 1, 7) and had been
participating in trials for a median of 2 years (IQR: 0, 6). This group enrolled in a median of 2
new trials (IQR: 0, 4) in the 3 years of the HVP. Thus, occupational participant had enrolled in
about three times the number of clinical trials at baseline, had been participating twice as long,
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and enrolled in four times as many new trials during the HVP. There were no meaningful
demographic differences—such as by race/ethnicity, sex, or age—between the occupational
participants and the rest of the HVP sample.

Attrition from serial trial participation

Despite the norm of serial participation, many HVP participants were no longer involved in
clinical trials at the end of three years. There was a steady decline in the number of participants
who screened and participated in each of the three years of the HVP. From 100% participation
at baseline, only 90 of the 166 retained participants (54%) had screened for any new clinical tri-
als in the final 12 months of the HVP, and only 73 (44%) had actually enrolled in a trial that
year. Table 4 provides the percentages of each demographic group that were still screening and
participating in clinical trials in the final year of the HVP.

Attrition by sex. There was no important difference in the percentage of females and
males who continued to screen for clinical trials in the third year of the HVP (56% v 54%).
However, an appreciably greater percentage of males actually completed at least one clinical
trial that year (46% v 38%).

Attrition by race and ethnicity. After three years, 61% of Black participants, 52% of His-
panic participants, and 42% of Non-Hispanic White participants continued to screen for clini-
cal trials. While there were differences in screening rates among each of these three groups, the
primary difference in trial enrollment rates was between Black participants and the others.
Specifically, 47% of Black participants enrolled in at least one trial in the final year of the HVP,
whereas 38% of Non-Hispanic Whites and only 36% of Hispanics did.

Attrition by age. There was more attrition from clinical trial screening and enrollment
among younger participants. Specifically, in the final year of the HVP, 48% of 20-29-year-olds,
53% of 30-39-year-olds, 53% of 40-49-year-olds, and 60% of participants 50 and older
screened for at least one clinical trial. The age-related pattern was more striking for trial enroll-
ment with 30% of 20-29-year-olds, 40% of 30-39-year-olds, 47% of 40-49-year-olds, and 51%
of participants 50 and older completing at least one new trial.

Attrition by educational attainment. The largest differences in attrition by educational
attainment could be seen between those participants with a trade/vocational training or with
an associate’s degree and all other participants. Sixty-five percent of participants with a trade
were still screening, and 57% were still participating in clinical trials at the end of the HVP.
Similarly, 60% of participants with an associate’s degree were still screening, and 50% were still
participating. Those participants with less than a high school education were screening at com-
parable rates (58% of this group), but only 42% had participated in any trials in the final year
of the study. Of those participants who had no more than a high school education (including
some college), 51% were still screening and 42% still participating. Those participants with a
bachelor’s degree or higher had the most attrition from clinical trial participation, with just
50% still screening and 38% still participating.

Attrition by employment status. Among the 90 HVP participants still screening for
Phase I trials at the end of the study, 31% worked full time, 37% worked part time, and 32%
were unemployed. The percentages shift modestly when examining only the 73 participants
who actually enrolled in at least one clinical trial in the final year of the HVP when 32%
worked full time, 30% worked part time, and 38% were unemployed. This shows the continued
involvement of participants in clinical trials from all employment groups. Examining contin-
ued clinical trial activity by employment status, however, provides a different view of attrition.
Of those participants with full-time employment at the end of the HVP, 37% were still screen-
ing and 30% were still participating, whereas 70% of part-time workers were still screening
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Table 4. Attrition from phase I participation over 3 years by demographic group (N = 166).

Demographic groups Still screening N (% of Still participating N (% of
group) group)
Overall 90 (54) 73 (44)
Sex
Female 25 (56) 17 (38)
Male 65 (54) 56 (46)
Race/ethnicity
Black 40 (61) 31 (47)
Hispanic 17 (52) 12 (36)
Non-Hispanic White 23 (42) 21(38)
Age
18-29 11 (48) 7 (30)
30-39 24 (53) 18 (40)
40-49 27 (53) 24 (47)
50+ 28 (60) 24 (51)
Educational attainment
Less than high school degree 7 (58) 5(42)
No more than high school degree (including some 35 (51) 29 (42)
college)
Trade or vocational training 15 (65) 13 (57)
Associate’s (2-year) degree 12 (60) 10 (50)
Bachelor’s (4-year) degree or higher 21 (50) 16 (38)
Employment status
Full-time, including business owners 28 (37) 23 (30)
Part-time, including seasonal & gig work 33 (70) 22 (47)
Not employed or retired 29 (67) 28 (65)
Household income
Less than $25,000 39 (70) 30 (54)
$25,000-$49,999 30 (47) 26 (41)
More than $50,000 20 (47) 16 (37)
Baseline “occupational” participants
Yes 46 (79) 40 (69)
No 44 (41) 33 (31)
Clinical trial experience at baseline
1 6(17) 4(11)
2-4 23 (56) 20 (49)
5-10 28 (62) 22 (49)
>10 33 (73) 27 (60)
[Combined >1] [84 (64)] [69 (53)]

https://doi.org/10.1371/journal.pone.0256994.t1004

and 47% still participating. In contrast, 67% of unemployed participants were still screening
and 65% had enrolled in at least one trial in the final year of the study.

Attrition by household income. HVP participants with a household income of less than
$25,000 per year were the most likely to still be screening for studies compared to participants
who earned between $25,000 and $50,000 or who earned more than $50,000 annually (70% v
47%). However, the difference among participants in these three income brackets was less pro-
nounced when examining the percentage of participants who had actually enrolled in a trial
during the final year of the HVP. Specifically, 54% of participants with an annual household
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income of less than $25,000, 41% of participants with an annual household income between
$25,000 and $50,000, and 37% of participants with an annual household income over $50,000
enrolled in at least one trial.

Attrition by occupational participation. Compared to the sample as a whole, there was
less attrition from clinical trial involvement among those participants who were occupational
participants at baseline. Of that group, 79% were still screening and 69% were still participating
in the final year of the HVP. Only 41% and 31% of those individuals who were not occupa-
tional participants at baseline were still screening and participating, respectively, at the end of
the HVP. Despite the differences between these groups, it was also the case that the number of
occupational participants declined from 62 at baseline to 28 at the end of the HVP.

Attrition by baseline clinical trial experience. The more clinical trial experience a partic-
ipant had at baseline the more likely they were to still be screening and participating at the end
of the HVP. Therefore, the most attrition occurred among first-time participants, of whom
only 6 (17%) were still screening and only 4 (11%) were still participating. The rest of the sam-
ple combined (i.e., anyone who had participated in at least two trials at baseline) had screening
and participation rates of 64% and 53% respectively. Splitting the first-time participants into
the groups of “single-time” participants and those who had enrolled in at least one more trial
after baseline, 18 of the 35 (51%) first-time participants retained for three years in the HVP did
not enroll in any subsequent clinical trials. In examining those participants who had enrolled
only a single time in a clinical trial, there were no differences based on sex or race/ethnicity
between them and the other first-time participants who continued to enroll in clinical trials.
However, older participants were more likely to be single-time participants. Specifically, two-
thirds of first-time participants between the ages of 40-49 and those over 50 did not enroll in
another clinical trial after baseline compared to only about 30% between the ages of 30-39 and
40% between the ages of 20-29. Among those first-time participants who enrolled in at least
one more trial, 6 (36%) were still screening and 4 (24%) were still participating at the end of
the HVP. These rates are still lower than participants who had enrolled in 2 to 4 trials at base-
line of whom 56% and 49% were still screening and participating. In the group of participants
who had enrolled in 5 to 10 trials at baseline, 62% and 49% were still screening and participat-
ing, respectively. In contrast, 73% and 60% of participants who had enrolled in more than 10
trials at baseline were still screening and participating, respectively.

Discussion

The present study is among the first to describe the clinical trial participation histories of a
national convenience sample of people who participate as healthy volunteers in US Phase I
clinical trials. These findings contribute to the extant literature on the sociodemographic char-
acteristics of US healthy volunteers by offering more nuanced, longitudinal data about differ-
ences in trial enrollment among groups based on sex, race and ethnicity, age, educational
attainment, employment status, and household income [1-3]. Although it is sometimes
assumed that primarily young university students enroll in paid research [21, 22], our findings
further confirm that Phase I participants are overly representative of groups subject to social
and economic inequalities in the United States (Fig 1). Specifically, more than two-thirds of
our participants were members of a racial and/or ethnic minority group, and we found that
compared to non-Hispanic Whites, minorities also had participated in a greater number of
Phase I trials and were more likely to still be screening and participating in clinical trials three
years later. In particular, Black participants had the longest history of trial enrollment prior to
the HVP and enrolled in double the number of new trials during the HVP compared to both
Hispanics and Non-Hispanic Whites. As a group, HVP participants also had low educational
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Overall demographics of Phase | participants:

Sex: Male participants are overrepresented.

Race/Ethnicity: Racial/ethnic minorities are overrepresented.

Age: Participants are typically in their 30s and 40s.

Education: Participants typically have low educational attainment.

Employment: Participants are generally un- or underemployed.

Income: Participants’ household income is generally less than US$25,000 annually.
“Occupational” Participation: About one-third of participants pursued clinical trials as a
full-time job. There are no demographic differences distinguishing occupational
participants from the others.

First-Time Participation: Only one-fifth of participants were in their first clinical trial when
they enrolled in the HVP. There are no demographic differences distinguishing them
from other participants.

Fig 1. Narrative summary of demographic findings. Overall demographics of Phase I participants: Sex: Male participants are overrepresented. Race/Ethnicity:
Racial/ethnic minorities are overrepresented. Age: Participants are typically in their 30s and 40s. Education: Participants typically have low educational
attainment. Employment: Participants are generally un- or underemployed. Income: Participants’ household income is generally less than US$25,000 annually.
“Occupational” Participation: About one-third of participants pursued clinical trials as a full-time job. There are no demographic differences distinguishing
occupational participants from the others. First-Time Participation: Only one-fifth of participants were in their first clinical trial when they enrolled in the
HVP. There are no demographic differences distinguishing them from other participants.

https://doi.org/10.1371/journal.pone.0256994.9001

attainment and were underemployed, including more than 40% who were jobless. Nearly half
had an annual income of less than $25,000 at the time of enrollment in the HVP. While partici-
pants ranged in age from 18 to 64, the majority were in their 30s and 40s. Fig 2 summarizes
our findings of how demographic groups’ Phase I trial history and experience differed at base-
line and after following participants for the three years of the HVP.

The overrepresentation of people of color in Phase I trials relative to the US population as
depicted in our sample of healthy volunteers is congruent with previous literature that has
raised concern about the exploitation of these groups within biomedical research [1, 3].
Because Phase I trial participants are healthy, no therapeutic advantages are possible, unlike in
Phase III trials where racial and ethnic minorities continue to be underrepresented [6]. Far
from a recruiting success story, then, US minorities ultimately bear greater risks and enjoy
fewer benefits from participation in clinical trials. The participation of people of color in Phase
I trials also complicates the narrative that these groups are simply distrustful of research and
cannot be persuaded to enroll in clinical trials [1]. Thus, the pharmaceutical and contract
research industries can do far more to ensure population representativeness of race and eth-
nicity in all phases of clinical research to reduce disproportionate burdens on minorities
within drug development.

At the same time, females accounted for only 26% of HVP participants. The underrepresen-
tation of female healthy volunteers has critical implications for understanding the safety profile
of new drugs. There is ample evidence of sex-based differences wherein females experience
more numerous and severe adverse reactions from marketed drugs than do males, and Phase I
trials may be contributing to the lack of evidence regarding appropriate and safe doses for the
sexes [23, 24]. Females’ lower rates of Phase I participation appear to be due largely to clinical
trial inclusion-exclusion criteria [25-27]. Yet, limitations on females’ participation also create
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- Overall: The average participant had been enrolling in trials for 3 years and had
completed 5 trials. Over the course of the HVP, the average participant completed 3
additional trials.

- Sex: Male participants had a longer history of enrolling and had completed more trials.
They completed double the number of new trials in 3 years compared to females.

- Race/Ethnicity: Black participants had a longer history of enrolling and had completed
more trials compared to Hispanics and Non-Hispanic Whites. Hispanic participants had
completed more trials than Non-Hispanic Whites, but the length of their involvement in
trials was the same. Black participants completed double the number of new trials in 3
years compared to both Hispanics and Non-Hispanic Whites.

- Age: Participants over 30 had a longer history of enrolling and had completed more
trials. Participants between the ages of 30 to 39 enrolled in slightly more new trials in 3
years compared to all other age groups.

- Education: Participants with a trade or vocational training had the longest history of
enrolling and had completed the most trials. Participants with less than a high school
diploma were newest to enrolling and had completed the fewest trials. Participants with a
trade or vocational training enrolled in slightly more new trials in 3 years compared to the
other groups.

- Employment': Unemployed participants had the shortest history of enrolling compared
to full-time or part-time workers, but they had completed the same number of trials as
full-time workers, which was fewer than part-time workers. Over the course of the HVP,
unemployed participants completed the most trials, followed by part-time workers, then
full-time workers.

- Income’: Participants who earned between $25,000 and $50,000 annually had
participated in the most clinical trials over the longest period of time. However, over the
course of the HVP, those who earned less than $25,000 annually participated in a greater
number of trials than those who earned between $25,000 and $50,000 annually, who in
turn enrolled in a greater number of trials than those who earned more than $50,000
annually.

- "Occupational” Participation: Participants who pursued trials as their full-time job had a
longer history of enrolling and had completed more trials. They enrolled in four times as
many new clinical trials in 3 years compared to non-occupational participants.

' Note: Employment and income are highly dynamic variables that may not provide accurate depictions
of clinical trial participation over time. See results and limitations sections for more details.

Fig 2. Summary of phase I trial history and experience by demographic group. Overall: The average participant had been enrolling in trials for 3 years
and had completed 5 trials. Over the course of the HVP, the average participant completed 3 additional trials. Sex: Male participants had a longer history of
enrolling and had completed more trials. They completed double the number of new trials in 3 years compared to females. Race/Ethnicity: Black
participants had a longer history of enrolling and had completed more trials compared to Hispanics and Non-Hispanic Whites. Hispanic participants had
completed more trials than Non-Hispanic Whites, but the length of their involvement in trials was the same. Black participants completed double the
number of new trials in 3 years compared to both Hispanics and Non-Hispanic Whites. Age: Participants over 30 had a longer history of enrolling and had
completed more trials. Participants between the ages of 30 to 39 enrolled in slightly more new trials in 3 years compared to all other age groups. Education:
Participants with a trade or vocational training had the longest history of enrolling and had completed the most trials. Participants with less than a high
school diploma were newest to enrolling and had completed the fewest trials. Participants with a trade or vocational training enrolled in slightly more new
trials in 3 years compared to the other groups. Employment': Unemployed participants had the shortest history of enrolling compared to full-time or part-
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time workers, but they had completed the same number of trials as full-time workers, which was fewer than part-time workers. Over the course of the HVP,
unemployed participants completed the most trials, followed by part-time workers, then full-time workers. Income': Participants who earned between
$25,000 and $50,000 annually had participated in the most clinical trials over the longest period of time. However, over the course of the HVP, those who
earned less than $25,000 annually participated in a greater number of trials than those who earned between $25,000 and $50,000 annually, who in turn
enrolled in a greater number of trials than those who earned more than $50,000 annually. “Occupational” Participation: Participants who pursued trials as
their full-time job had a longer history of enrolling and had completed more trials. They enrolled in four times as many new clinical trials in 3 years
compared to non-occupational participants. ' Employment and income are highly dynamic variables that may not provide accurate depictions of clinical
trial participation over time. See Results and limitations sections for more details.

https://doi.org/10.1371/journal.pone.0256994.9002

a disparity regarding income opportunities: males have more opportunity to earn money from
Phase I trials compared to females [27].

We also identified important economic-based disparities in our study. At baseline, nearly
half of the participants had annual household incomes below $25,000 and were un- or under-
employed, meaning they had no work or held part-time jobs. While it is likely not surprising
that individuals participating in these financial-incentive-based trials are relatively poor, our
data underscore that serial participation is driven by lack of employment opportunity, as well
as acute and persistent financial need. In particular, people who were unemployed and people
with annual household incomes of less than $25,000 completed the most clinical trials in three
years, and both of these groups were likely to still be screening and enrolling in trials at the end
of the HVP compared to part-time and full-time workers and compared to individuals who
had annual household incomes of over $25,000. Even part-time workers enrolled in more trials
than full-time workers and had considerable persistence in screening for new trials. Part-time
workers also more actively sought trials to supplement their incomes, which were likely much
lower relative to full-time workers, even when they screened but did not enroll in new trials.

As previously reported in the literature, wages that Phase I participants earn are insufficient
to change their overall financial circumstances [28, 29]. From enrolling in one to two clinical tri-
als per year, healthy volunteers can expect to earn ~$4,000, and even with extensive screening
for new studies, it is unusual for someone to earn more than $10,000 annually from trial enroll-
ment [15]. Thus, participation in the clinical trial enterprise should not be seen as an endeavor
that will lead individuals to financial solvency [3, 30, 31]. Indeed, because any single Phase I
trial is unlikely to transform healthy individuals’ economic stability in the longer term, many
enroll simply to mitigate against financial crisis [32]. This trend raises questions about the vol-
untariness of their “decision” to pursue clinical trials instead of more traditional forms of work
[33]. Fortunately for many of the participants in our sample, many found full-time work over
the course of the three years we followed them, and about one-third of our sample reported
more annual income by the end of the HVP. These findings indicate that many healthy volun-
teers do not want to rely on clinical trials for income, and many are pursuing opportunities for
education or work to improve their financial situation [14, 29, 30], which means, for some par-
ticipants, clinical trials can serve as a temporary financial safety net [3, 28, 32].

Our study also confirms the predominance of serial participants in Phase I trials. Individu-
als in our sample had considerable experience enrolling in trials, with only about 20% of par-
ticipants in their first trial when recruited for the HVP. More than 50% of the sample had
enrolled in five or more trials at baseline, and by the end of our study, nearly three-quarters of
the sample had completed that many trials. Older participants also had, on average, a longer
history of enrolling in trials. This, again, points to the serial nature of participation in which
people are accruing experience in trials over time rather than individuals finding and enrolling
in Phase I trials at different periods in their lives.

Our longitudinal data also provide some information about the longevity of serial participa-
tion. For the sample as a whole, participants enrolled in an average of three new trials over the
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three years of the HVP. Importantly, we found that the more Phase I trial experience someone
had, the more likely it was that they continued enrolling in new trials. The sharpest decline in
participation occurred among first-time participants, of whom only 17% were still screening
for new trials three years later, whereas two-thirds of people who had already enrolled in more
than 10 trials at baseline were still screening for new trials. Examining the sample as a whole,
only about half of our participants actively continued to screen for and enroll in trials in the
final year of the HVP (Fig 3). The distinction between screening and enrolling is important
because our data suggest that considerably more individuals continue to look for new trials
and consider enrolling than those who actually complete trials. In particular, the largest gap
between screening and participation rates was seen for females, Blacks, Hispanics, 18-29-year-
olds, people with less than a high school education, part-time workers, and people who earned
less than $25,000 annually. A host of reasons could explain this discrepancy including individ-
uals’ difficulty qualifying for trials (particularly for females), accommodating the trial schedule
(particularly for part-time workers), or managing transportation to the clinic location for all
study visits (particularly for low-income populations). Additionally, after screening and receiv-
ing information in the consent form, concerns about trial risks or inconvenience might also
make some people choose to decline participation [34]. More sustained research could explain
why certain groups screen for trials at much higher rates than they enroll.

Importantly, the groups most likely to stop participating in trials were the most privileged
in our sample: non-Hispanic Whites, 18-29-year-olds, people with a bachelor’s or other
advanced degree, full-time workers, and individuals whose household income was greater
than $50,000 annually. Patterns in attrition from clinical trials underscore the extent to which
social inequalities drive serial participation and trial enrollment. The lower rates of attrition
among racial/ethnic minorities and those participants with limited educational attainment
may be explained by a higher chance of precarious employment for these groups, who are less
likely to find and maintain secure, well-paying jobs over time, relative to non-Hispanic Whites
and those with advanced degrees [35]. Thus, attrition from or sustained enrollment in Phase I
trials over time is likely to be influenced by these broader trends in employment and involve-
ment in low-wage work.

Further, the literature on Phase I trials often focuses on so-called professional guinea pigs,
assuming they are the majority of healthy volunteers who participate [16, 17]. Yet, prior to our
study, there had never been a count of what we prefer to call occupational participants relative
to other healthy volunteers who also might enroll serially but do not pursue clinical trials full
time. About one-third of HVP participants at baseline were designated occupational partici-
pants based on their self-report. These individuals had, on average, enrolled in many more
Phase I trials than the other participants. They were also the group most likely to still be partic-
ipating at the end of the HVP. However, only 1 out of 3 were still occupational participants
three years later despite their continued involvement with trials. Indeed, the majority of
healthy volunteers throughout our study did not pursue clinical trials as a profession.

Our study has several limitations that are important to discuss. The variables we included
are all based on data that were self-reported in a questionnaire. Variables such as household
income can be unreliable, especially when participants have nonstandard ways of determining
whose and what income count toward these totals [36]. In addition, household income and
employment status are difficult variables to use in longitudinal analyses of clinical trial activity
because both are subject to significant volatility over time, particularly for populations that
face significant structural impediments to securing and maintaining well-paid jobs [37, 38].
Other variables such as those related to clinical trial history at baseline rely on participants’
memories, so the true number of clinical trials or length of their trial involvement might be
smaller or larger depending on the participant. Additionally, our modest sample size limits the
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Attrition from phase | participation over 3 years:

- Overall: About half of participants stopped screening for and enrolling in new trials.

- Sex: There was no difference in attrition from screening for new trials between female
and male participants. However, females were less likely to have enrolled in a trial in the
final year of the HVP.

- Race/Ethnicity: The most attrition from screening occurred in Non-Hispanic White
participants. Black participants were more likely than Hispanic and Non-Hispanic White
participants to have enrolled in at least one trial in the final year of the HVP.

- Age: There was more attrition from clinical trial screening and enrollment among

younger participants.

- Education: Participants with a bachelor’s degree or higher had the most attrition from
clinical trial participation. Participants with a trade or vocational training were the most
likely to still be screening and enrolling in trials.

- Employment: The most attrition occurred among full-time workers followed by part-time
workers. Unemployed participants were the most likely to still be screening and enrolling
in trials 3 years later.

- Income: The least attrition from clinical trial screening and enrollment was among
participants who reported an annual household income of less than $25,000.

- "Occupational” Participation: Participants who were occupation participants at baseline
were more likely to be screening and enrolling in trials at the end of the HVP compared
to non-occupational participants. However, there was a smaller total number of

individuals who continued to be occupational participants 3 years later, even if they
continued to screen and enroll in trials.

- Clinical Trial Experience: The less trial experience a participant had at baseline, the more
likely they discontinued screening and participating in trials by the end of the HVP.
About half of first-time participants did not enroll in any subsequent trials. First-time
participants who were 40 and older were less likely to enroll in new clinical trials
compared to those under 40.

Fig 3. Narrative summary of attrition from phase I participation. Attrition from phase I participation over 3 years: Overall: About half of participants
stopped screening for and enrolling in new trials. Sex: There was no difference in attrition from screening for new trials between female and male
participants. However, females were less likely to have enrolled in a trial in the final year of the HVP. Race/Ethnicity: The most attrition from screening
occurred in Non-Hispanic White participants. Black participants were more likely than Hispanic and Non-Hispanic White participants to have enrolled in
at least one trial in the final year of the HVP. Age: There was more attrition from clinical trial screening and enrollment among younger participants.
Education: Participants with a bachelor’s degree or higher had the most attrition from clinical trial participation. Participants with a trade or vocational
training were the most likely to still be screening and enrolling in trials. Employment: The most attrition occurred among full-time workers followed by
part-time workers. Unemployed participants were the most likely to still be screening and enrolling in trials 3 years later. Income: The least attrition from
clinical trial screening and enrollment was among participants who reported an annual household income of less than $25,000. “Occupational” Participation:
Participants who were occupation participants at baseline were more likely to be screening and enrolling in trials at the end of the HVP compared to non-
occupational participants. However, there was a smaller total number of individuals who continued to be occupational participants 3 years later, even if they
continued to screen and enroll in trials. Clinical Trial Experience: The less trial experience a participant had at baseline, the more likely they discontinued
screening and participating in trials by the end of the HVP. About half of first-time participants did not enroll in any subsequent trials. First-time
participants who were 40 and older were less likely to enroll in new clinical trials compared to those under 40.

https://doi.org/10.1371/journal.pone.0256994.9003

precision of our estimates and the ability to statistically compare our estimates across various
demographic strata. While we did not have a random sample of healthy volunteers, having had

PLOS ONE | https://doi.org/10.1371/journal.pone.0256994  September 7, 2021 16/19


https://doi.org/10.1371/journal.pone.0256994.g003
https://doi.org/10.1371/journal.pone.0256994

PLOS ONE

Healthy clinical trial participants’ characteristics

to rely on convenience sampling, there is no reason to believe that our sample is unique from
the US Phase I participant population as a whole.

Our study has several strengths over existing research studies. We are among the first stud-
ies to identify and describe a population of healthy volunteers participating in US Phase I trials
and to investigate the clinical trial activity of that sample over time. We have been able to show
that not only are racial and ethnic minority groups more likely to enroll in Phase I trials, but
they are also more likely than non-Hispanic Whites to participate in a greater number of these
trials and over a greater number of years. Our findings also confirm the extent to which
females are underrepresented in Phase I trials compared to males. Additionally, our study pro-
vides insight into the prevalence of occupational research participants who regularly enroll in
Phase I trials, indicating that they are an important segment of this population but nonetheless
are not the majority of individuals who enroll. Overall, our findings help to situate clinical trial
participation as an economic activity that appears to be more important to the most socially
disadvantaged groups in the US.

Conclusions

Racial and ethnic minorities continue to participate as healthy volunteers in US Phase I clinical
trials in disproportionate number compared to Non-Hispanic Whites. Additionally, people of
color are more likely to rely on Phase I trials as a critical income source. Conversely, women
are underrepresented in Phase I trials, which has negative economic implications for healthy
females and creates potential health risks for female patients when pharmaceuticals are eventu-
ally approved for the market. Regarding other demographic variables such as age, employment
status, and household income, more disadvantaged groups are likelier to continue their clinical
trial participation over the long term. Even if clinical trials do not provide significant income,
they serve an important stopgap measure for individuals and families struggling to make ends
meet. These patterns of Phase I trial enrollment, especially long-term serial participation, sug-
gest that the current system of testing the safety of new pharmaceuticals profoundly depends
on social inequalities to facilitate recruitment and enrollment for these trials.

Acknowledgments

Additional members of the HealthyVOICES research team made this article possible by
recruiting and enrolling participants, as well as collecting and analyzing data from participants
during the study.

Author Contributions

Conceptualization: Corey A. Kalbaugh, Jill A. Fisher.

Data curation: Julianne M. Kalbaugh, Jill A. Fisher.

Formal analysis: Corey A. Kalbaugh, Jill A. Fisher.

Funding acquisition: Jill A. Fisher.

Investigation: Julianne M. Kalbaugh, Lisa McManus, Jill A. Fisher.
Methodology: Jill A. Fisher.

Project administration: Julianne M. Kalbaugh, Jill A. Fisher.
Supervision: Jill A. Fisher.

Writing - original draft: Corey A. Kalbaugh, Jill A. Fisher.

PLOS ONE | https://doi.org/10.1371/journal.pone.0256994  September 7, 2021 17/19


https://doi.org/10.1371/journal.pone.0256994

PLOS ONE

Healthy clinical trial participants’ characteristics

Writing - review & editing: Corey A. Kalbaugh, Julianne M. Kalbaugh, Lisa McManus, Jill A.

Fisher.

References

1.

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

Fisher JA, Kalbaugh CA. Challenging assumptions about minority participation in U.S. clinical
research. Am J Public Health. 2011; 101(12):2217-22. https://doi.org/10.2105/AJPH.2011.300279
PMID: 22021285

Grady C, Bedarida G, Sinaii N, Gregorio MA, Emanuel EJ. Motivations, enroliment decisions, and
socio-demographic characteristics of healthy volunteers in phase 1 research. Clinical Trials. 2017; 14
(5):526—36. https://doi.org/10.1177/1740774517722130 PMID: 28783972

Fisher JA. Adverse events: race, inequality, and the testing of new pharmaceuticals. New York: New
York University Press; 2020.

George S, Duran N, Norris K. A systematic review of barriers and facilitators to minority research partici-
pation among African Americans, Latinos, Asian Americans, and Pacific Islanders. Am J Public Health.
2014; 104(2):E16—E31. https://doi.org/10.2105/AJPH.2013.301706 PMID: 24328648

Eshera N, Itana H, Zhang L, Soon G, Fadiran EO. Demographics of clinical trials participants in pivotal
clinical trials for new molecular entity drugs and biologics approved by FDA from 2010 to 2012. Am J
Ther. 2015; 22(6):435-55. https://doi.org/10.1097/MJT.0000000000000177 PMID: 25621972

Chen A, Wright H, Itana H, Elahi M, Igun A, Soon G, et al. Representation of women and minorities in
clinical trials for new molecular entities and original therapeutic biologics approved by FDA CDER from
2013 t0 2015. Journal of Women’s Health. 2018; 27(4):418-29. https://doi.org/10.1089/jwh.2016.6272
PMID: 29048983

Elliott C, Abadie R. Exploiting a research underclass in phase 1 clinical trials. N Engl J Med. 2008; 358
(22):2316—7. https://doi.org/10.1056/NEJMp0801872 PMID: 18509119

Walker RL, Cottingham MD, Fisher JA. Serial participation and the ethics of phase 1 healthy volunteer
research. J Med Philos. 2018; 43(1):83—114. https://doi.org/10.1093/jmp/jhx033 PMID: 29342285

Lemmens T, Elliott C. Justice for the professional guinea pig. American Journal of Bioethics. 2001; 1
(2):51-3. https://doi.org/10.1162/152651601300169095 PMID: 11951892

Tishler CL, Bartholomae S. Repeat participation among normal healthy research volunteers: profes-
sional guinea pigs in clinical trials? Perspect Biol Med. 2003; 46(4):508—20. https://doi.org/10.1353/
pbm.2003.0094 PMID: 14593220

Fisher JA. Stopped hearts, amputated toes, and NASA: contemporary legends among healthy volun-
teers in US phase | clinical trials. Sociol Health llin. 2015; 37(1):127—42. https://doi.org/10.1111/1467-
9566.12185 PMID: 25601069

Chen SC, Sinaii N, Bedarida G, Gregorio MA, Emanuel E, Grady C. Phase 1 healthy volunteer willing-
ness to participate and enroliment preferences. Clinical Trials. 2017; 14(5):537—46. https://doi.org/10.
1177/1740774517722131 PMID: 28766409

Lemmens T, Elliott C. Guinea pigs on the payroll: the ethics of paying research subjects. Accountability
in Research. 1999; 7(1):3-20. https://doi.org/10.1080/08989629908573939 PMID: 11657561

Fisher JA, McManus L, Wood MM, Cottingham MD, Kalbaugh JM, Monahan T, et al. Healthy volun-
teers’ perceptions of the benefits of their participation in phase | clinical trials. Journal of Empirical
Research on Human Research Ethics. 2018; 13(5):494-510. https://doi.org/10.1177/
1556264618804962 PMID: 30296882

Fisher JA, McManus L, Kalbaugh JM, Walker RL. Phase | trial compensation: how much do healthy vol-
unteers actually earn from clinical trial enrollment? Clinical Trials. 2021; 18(4):477-87. https://doi.org/
10.1177/17407745211011069 PMID: 33938244

Abadie R. The professional guinea pig: big pharma and the risky world of human subjects. Durham,
NC: Duke University Press; 2010.

Elliott C. Guinea-pigging: healthy human subjects for drug-safety trials are in demand. But is it a living?
The New Yorker. 2008(1/7/2008):36—41. PMID: 18265451

Kass NE, Myers R, Fuchs EJ, Carson KA, Flexner C. Balancing justice and autonomy in clinical
research with healthy volunteers. Clin Pharmacol Ther. 2007; 82(2):219-27. https://doi.org/10.1038/s].
clpt.6100192 PMID: 17410122

Fisher JA, McManus L, Cottingham MD, Kalbaugh JM, Wood MM, Monahan T, et al. Healthy volun-
teers’ perceptions of risk in US Phase | clinical trials: a mixed-methods study. PLOS Medicine. 2018; 15
(11):e1002698. https://doi.org/10.1371/journal.pmed.1002698 PMID: 30457992

PLOS ONE | https://doi.org/10.1371/journal.pone.0256994  September 7, 2021 18/19


https://doi.org/10.2105/AJPH.2011.300279
http://www.ncbi.nlm.nih.gov/pubmed/22021285
https://doi.org/10.1177/1740774517722130
http://www.ncbi.nlm.nih.gov/pubmed/28783972
https://doi.org/10.2105/AJPH.2013.301706
http://www.ncbi.nlm.nih.gov/pubmed/24328648
https://doi.org/10.1097/MJT.0000000000000177
http://www.ncbi.nlm.nih.gov/pubmed/25621972
https://doi.org/10.1089/jwh.2016.6272
http://www.ncbi.nlm.nih.gov/pubmed/29048983
https://doi.org/10.1056/NEJMp0801872
http://www.ncbi.nlm.nih.gov/pubmed/18509119
https://doi.org/10.1093/jmp/jhx033
http://www.ncbi.nlm.nih.gov/pubmed/29342285
https://doi.org/10.1162/152651601300169095
http://www.ncbi.nlm.nih.gov/pubmed/11951892
https://doi.org/10.1353/pbm.2003.0094
https://doi.org/10.1353/pbm.2003.0094
http://www.ncbi.nlm.nih.gov/pubmed/14593220
https://doi.org/10.1111/1467-9566.12185
https://doi.org/10.1111/1467-9566.12185
http://www.ncbi.nlm.nih.gov/pubmed/25601069
https://doi.org/10.1177/1740774517722131
https://doi.org/10.1177/1740774517722131
http://www.ncbi.nlm.nih.gov/pubmed/28766409
https://doi.org/10.1080/08989629908573939
http://www.ncbi.nlm.nih.gov/pubmed/11657561
https://doi.org/10.1177/1556264618804962
https://doi.org/10.1177/1556264618804962
http://www.ncbi.nlm.nih.gov/pubmed/30296882
https://doi.org/10.1177/17407745211011069
https://doi.org/10.1177/17407745211011069
http://www.ncbi.nlm.nih.gov/pubmed/33938244
http://www.ncbi.nlm.nih.gov/pubmed/18265451
https://doi.org/10.1038/sj.clpt.6100192
https://doi.org/10.1038/sj.clpt.6100192
http://www.ncbi.nlm.nih.gov/pubmed/17410122
https://doi.org/10.1371/journal.pmed.1002698
http://www.ncbi.nlm.nih.gov/pubmed/30457992
https://doi.org/10.1371/journal.pone.0256994

PLOS ONE

Healthy clinical trial participants’ characteristics

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Edelblute HB, Fisher JA. Using "clinical trial diaries" to track patterns of participation for serial healthy
volunteers in U.S. phase | studies. Journal of Empirical Research on Human Research Ethics. 2015; 10
(1):65-75. https://doi.org/10.1177/1556264614568280 PMID: 25742668

Almeida L, Azevedo B, Nunes T, Vaz-da-Silva M, Soares-da-Silva P. Why healthy subjects volunteer
for phase | studies and how they perceive their participation? Eur J Clin Pharmacol. 2007; 63(11):1085—
94. https://doi.org/10.1007/s00228-007-0368-3 PMID: 17891536

Tolich M. What if institutional review boards (IRBs) treated healthy volunteers in clinical trials as their cli-
ents? Australasian Medical Journal. 2010; 3(12):767-71.

U.S. General Accounting Office (GAO). Drug safety: most drugs withdrawn in recent years had greater
health risks for women. Washington, D.C.; 2001. Report No.: GAO-01-286R Contract No.: GAO-01-
286R.

Roth D. Gender bias in clinical drug trials. Wisconsin Journal of Law, Gender and Society. 2018; 33
(1):83-105.

Corrigan OP. “First in man”: the politics and ethics of women in clinical drug trials. Feminist Review.
2002; 72:40-52.

Jain N, Cottingham MD, Fisher JA. Disadvantaged, outnumbered, and discouraged: women'’s experi-
ences as healthy volunteers in U.S. phase | trials. Critical Public Health. 2020; 30(2):141-52. https://doi.
0rg/10.1080/09581596.2018.1529861 PMID: 32123487

Cottingham MD, Fisher JA. Gendered logics of biomedical research: women in U.S. phase | clinical tri-
als. 2020; https://doi.org/10.1093/socpro/spaa035

Williams Q, Fisher JA. Captive to the clinic: phase | clinical trials as temporal total institutions. Sociologi-
cal Inquiry. 2018; 88(4):724—48. https://doi.org/10.1111/s0in.12228 PMID: 30546162

Monahan T, Fisher JA. Sacrificial labour: social inequality, identity work, and the damaging pursuit of
elusive futures. Work, Employment and Society. 2020; 34(3):441-56. https://doi.org/10.1177/
0950017019885069 PMID: 32431474

Monahan T, Fisher JA. "I'm still a hustler": entrepreneurial responses to precarity by participants in
phase | clinical trials. Economy and Society. 2015; 44(4):545-66. https://doi.org/10.1080/03085147.
2015.1113703 PMID: 27524854

Fisher JA, Wood MM, Monahan T. Speculating on precarious income: finance cultures and the risky
strategies of healthy volunteers in clinical drug trials. Journal of Cultural Economy. 2021; 14(4):464—-84.
https://doi.org/10.1080/17530350.2020.1850504 PMID: 34239602

Cottingham MD, Fisher JA. Risk and emotion among healthy volunteers in clinical trials. Soc Psychol Q.
2016; 79(3):222—42. https://doi.org/10.1177/0190272516657655 PMID: 28867852

Fisher JA. Expanding the frame of “voluntariness” in informed consent: structural coercion and the
power of social and economic context. Kennedy Inst Ethics J. 2013; 23(4):355—-79. https://doi.org/10.
1353/ken.2013.0018 PMID: 24552076

Fisher JA, Monahan T, Walker RL. Picking and choosing among phase | trials: a qualitative examination
of how healthy volunteers understand study risks. Journal of Bioethical Inquiry. 2019; 16(4):535—49.
https://doi.org/10.1007/s11673-019-09946-w PMID: 31713712

Oddo VM, Zhuang CC, Andrea SB, Eisenberg-Guyot J, Peckham T, Jacoby D, et al. Changes in precar-
ious employment in the United States: A longitudinal analysis. Scand J Work Environ Health. 2021; 47
(3):171-80. https://doi.org/10.5271/sjweh.3939 PMID: 33283874

Micklewright J, Schnepf SV. How reliable are income data collected with a single question? Journal of
the Royal Statistical Society: Series A (Statistics in Society). 2010; 173(2):409-29.

Kalleberg AL. Good jobs, bad jobs: the rise of polarized and precarious employment systems in the
United States, 1970s-2000s. New York: Russell Sage Foundation; 2011.

Thernstrom S, Thernstrom A. America in black and white: one nation, indivisible. New York: Simon &
Schuster; 2009.

PLOS ONE | https://doi.org/10.1371/journal.pone.0256994  September 7, 2021 19/19


https://doi.org/10.1177/1556264614568280
http://www.ncbi.nlm.nih.gov/pubmed/25742668
https://doi.org/10.1007/s00228-007-0368-3
http://www.ncbi.nlm.nih.gov/pubmed/17891536
https://doi.org/10.1080/09581596.2018.1529861
https://doi.org/10.1080/09581596.2018.1529861
http://www.ncbi.nlm.nih.gov/pubmed/32123487
https://doi.org/10.1093/socpro/spaa035
https://doi.org/10.1111/soin.12228
http://www.ncbi.nlm.nih.gov/pubmed/30546162
https://doi.org/10.1177/0950017019885069
https://doi.org/10.1177/0950017019885069
http://www.ncbi.nlm.nih.gov/pubmed/32431474
https://doi.org/10.1080/03085147.2015.1113703
https://doi.org/10.1080/03085147.2015.1113703
http://www.ncbi.nlm.nih.gov/pubmed/27524854
https://doi.org/10.1080/17530350.2020.1850504
http://www.ncbi.nlm.nih.gov/pubmed/34239602
https://doi.org/10.1177/0190272516657655
http://www.ncbi.nlm.nih.gov/pubmed/28867852
https://doi.org/10.1353/ken.2013.0018
https://doi.org/10.1353/ken.2013.0018
http://www.ncbi.nlm.nih.gov/pubmed/24552076
https://doi.org/10.1007/s11673-019-09946-w
http://www.ncbi.nlm.nih.gov/pubmed/31713712
https://doi.org/10.5271/sjweh.3939
http://www.ncbi.nlm.nih.gov/pubmed/33283874
https://doi.org/10.1371/journal.pone.0256994

