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Most of the literature on phase one trials has focused on ethical and safety issues in research
on patients with advanced cancer, but this article focuses on healthy, adult subjects. The article
makes six specific recommendations for protecting the rights and welfare of healthy subjects
in phase one trials: 1) because phase one trials are short in duaration (usually 1 to 3 months),
researchers should gather more data on the short-term and long-term risks of participation in
phase one studies by healthy subjects; 2) researchers should develop strict inclusion/exclusion
criteria that exclude unhealthy or vulnerable subjects, such as decisionally impaired people,
in phase one studies; 3) subjects should not participate in more than one phase one study
at the same time and should wait at least 30 days between participating in different studies;
4) researchers should develop a database to keep track of phase one participants; 5) subjects
should be guaranteed a minimum wage equivalent to the equivalent type of unskilled labor,
but there should be no upper limits on wages; and 6) subjects should be allowed to engage in
collective bargaining with research sponsors.
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Several tragic deaths have occurred in phase one
trials in recent years.1 In 1996, Hoiyan Wan, a
19-year-old healthy volunteer nursing student at
the University of Rochester (Rochester, NY), died
within 2 days after receiving a lethal dose of lido-
caine during a bronchoscopy performed on her as
part of a phase one study on the effects of smok-
ing (Steinbrook 2002a). In 1999, Jesse Gelsinger,
an 18-year-old with liver disease caused by a ge-
netic defect, died in a phase one study in a gene

∗Disclaimer: The ideas and opinions expressed in this
article are the authors’ personal views and do not repre-
sent the views of the National Institute of Environmental
Health Sciences, the National Institutes of Health, or the
United States government.
1. The term “phase one trials” is part of the United States
Food and Drug Administration’s regulatory lexicon re-
lating to INDs (investigational new drugs). The term is
also commonly used to describe the first time a new drug,
biologic or medical device is used in a human being. We
will use this broader understanding of “phase one trials”
in our article. Although our article will focus on phase
one trials on new drugs, the points we will make should
also apply to biologics and medical devices.

therapy experiment at the University of Pennsylva-
nia (Philadelphia, PA) (Nelson and Weiss 2000). In
2001, Ellen Roche, a 24-year-old healthy volunteer,
died from inhaling hexamethonium, a chemical
that induces asthma, in a phase one study at Johns
Hopkins University (Baltimore, MD) Although the
hexamethonium study was not officially classified
as a phase one trial, it nevertheless had the same
characteristics as other studies that involve the first
introduction of a treatment in humans. As a mat-
ter of fact, the United States Food and Drug Ad-
ministration (FDA) claimed jurisdiction for this
case (Shamoo and Strause 2004). Some commen-
tators have faulted the institutional reviews boards
(IRBs) in charge of overseeing these three studies
for poor supervision, monitoring, and research re-
view. Others have proposed specific changes in hu-
man research regulations and procedures to protect
subjects from harm (Steinbrook 2002b; Califf et al.
2003).

Most of the literature on phase one trials has
focused on ethical and safety issues in research on
patients with advanced cancer. Phase one clini-
cal trials raise many different scientific and ethical
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issues, ranging from conducting research on vul-
nerably ill subjects, such as patients with advanced
cancer, to testing vaccines on children. Our arti-
cle will not focus on using cancer patients or chil-
dren as research subjects in phase one trials since
these issues have been discussed by others elsewhere
(see Agrawal and Emanuel 2003; Ackerman 1995;
Grady 2004; Kopelman 2000; Lipsett 1982; Tauer
2002). Instead, we will address an area that we be-
lieve has not received adequate attention in the lit-
erature, namely, ethical and safety issues related to
phase one trials on healthy adult subjects. We also
defend some proposals that researchers should con-
sider adopting to protect the rights and welfare of
healthy subjects in phase one studies, including:
ensuring that phase one studies meet a worthwhile
social goal; obtaining better data on the risks of par-
ticipating in phase one trials; improving the report-
ing of adverse events; using independent, data safety
monitoring boards (DSMBs); excluding unhealthy
subjects; preventing subjects from participating in
two different studies in less than 30 days; develop-
ing a database of phase one participants; attending
more carefully to research design, especially reports
from prior animal studies and the medical litera-
ture; protecting economically vulnerable subjects
from financial incentives that may exert undue in-
fluence; paying subjects a fair wage; compensating
subjects for injuries related to research participa-
tion; and allowing subjects to engage in collective
bargaining.

PHASE ONE TRIALS

A phase one trial is one of the most important steps
in the process of approving a new drug (or biologic
or medical device). In order to develop and market
a new drug or biologic in the United States, the
manufacturer must submit an investigational new
drug (IND) application to the FDA. To develop
and market a new medical device, a manufacturer
must submit an investigational device exemption
(IDE) application to the FDA (FDA 2004). Com-
panies usually conduct extensive animal studies to
provide evidence to support IND or IDE applica-
tions. If the company has presented sufficient evi-
dence that the drug, biologic or medical device is
safe enough to use in humans, the FDA will issue
the company an IND (or IDE) number and give
the company permission to begin testing on hu-
man subjects. To obtain approval of the new treat-
ment, the company must submit data to the FDA
from controlled human experiments (clinical trials).

Phase one studies are the first use of a new treatment
in a human being. In a phase one trial, the goal of
the study is to assess the drug’s safety (Daugherty
1999). If the drug passes this test, the FDA will
allow the company to initiate phase two studies in
subjects with the disease to measure further safety
and some efficacy. If the drug has adequate safety
and efficacy, the company can conduct phase three
studies to gather more data on safety and efficacy. At
the completion of these studies, a company should
have enough data to support its new drug applica-
tion. The FDA examines this data to determine if:
1) the drug is safe and effective; 2) its risks outweigh
its benefits; 3) the proposed labeling is appropriate;
and 4) the methods use to manufacture the drug are
effective at preserving its purity, quality, identity,
and strength (FDA 2004). If the FDA approves the
new drug, the company may also conduct phase four
(or post-marketing) studies to discover new uses for
the drug and gather long-term data on safety and
efficacy.2

Phase one studies last from a few days to a few
weeks. They usually involve a small number of sub-
jects (e.g., 20 to 80 participants). Phase one stud-
ies usually take place in a hospital or other clinical
setting, so that researchers can closely monitor sub-
jects. Some businesses even specialize in conduct-
ing phase one trials for pharmaceutical companies.3

During a phase one study, researchers perform a
wide battery of tests and examinations on sub-
jects, such as complete blood count, urinalysis,
liver enzyme function tests, electrocardiography,
pulse oximetry, and measurement of blood pres-
sure, pulse, respiration, and temperature. They also
assess the patient’s behavior and symptoms, such
as dizziness, nausea, vomiting, shortness of breath,
confusion, headaches, cramps, anxiety, and fatigue.
In a phase one study, researchers escalate the dose

2. Some claim that many phase four studies are unneces-
sary marketing ploys (Angell 2004).
3. Phase I Clinical Trials Unit, Ltd. (2004), located in
Plymouth, England, is a company that specializes in con-
ducting phase one studies for drug companies. The com-
pany has a database of about 5,000 regular volunteers and
a clinical staff of about 100 employees. It also has 61 beds,
21 monitored beds, a pharmacy, an ethics committee. It
advertises that it can recruit many different types of vol-
unteers for drug studies, including older men and women;
sterilized men and post-menopausal women; obese sub-
jects; and smokers and non-smokers. Volunteers stay at
the company’s facilities overnight or longer. The company
claims that its facilities are comparable to a quality hotel,
with televisions in every bedroom, lounges, landscaped
gardens, and catered food.
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of the drug to determine its maximum tolerable
dose (MTD), which is the dose at which the drug
produces toxicity, intolerable symptoms, or both.
Subsequent studies (i.e., phase two and three) will
attempt to determine whether the drug is effective
at a dose below the MTD. Hopefully, the gap be-
tween the therapeutic dose and the MTD will be
large, so that the drug will have a sizeable ther-
apeutic window. Phase one studies also attempt to
understand drug metabolism, absorption, and elim-
ination, and the best mode of drug administration
(i.e., intravenous versus oral).

SAFETY AND RISK

In thinking about the ethics of phase one studies,
it is important to distinguish between studies on
healthy volunteers and studies on very ill patients.
One of the commonly accepted ethical requirements
for research on human subjects is that the bene-
fits of the study must outweigh the risks (Emanuel
et al. 2000). The Common Rule, a federal regula-
tion adopted by 17 agencies, requires that the risks
of the proposed research must be reasonable in rela-
tion to the benefits (45 C.F.R. 46.111(a)(2)). When
IRBs assess proposed studies, they may consider the
benefits to the subject and society in addition to the
risks to subjects, but not risks to society from the
application of knowledge derived from the study
(45 C.F.R. 46.111(a)(2)). All phase one studies in-
volve considerable risks to the subjects because all
such studies escalate the dose of the drug to the
point of toxicity. Subjects can expect to experience
significant discomfort or pain and medical prob-
lems such as abnormal respiration, heart rate, blood
pressure, diarrhea, and compromised liver or kid-
ney function (Miller 2000). Many new cancer drugs
are first tested on patients with advanced cancer. In
these studies, it is at least possible that the sub-
ject will derive some direct medical benefit from
the research. However, because these experiments
are designed to assess safety, not efficacy, the chance
of a medical benefit for the subject, although real,
is remote (Miller 2000). Nevertheless, because the
subjects may gain some medical benefits from par-
ticipation, most commentators agree that the po-
tential benefits to the subject, when combined with
the potential benefits to society, such as increases
in knowledge and improvements in therapy, pro-
vide sufficient ethical justification for such research
(Agrawal and Emanuel 2003).4

4. Phase one studies on sick patients have a range of
other problems that we will not explore here, notably, the

Healthy, adult volunteers, however, cannot ex-
pect to receive any significant medical benefits from
phase one studies, although they will receive a medi-
cal examination as part of their care. Although some
subjects may participate in phase one studies in or-
der to receive a medical examination, this medi-
cal benefit is very minor when compared with the
medical harms that they will experience during the
study. The lack of a significant medical benefit af-
fects the risk/benefit ratio of the research. How can
risks be reasonable in relation to benefits if only soci-
ety benefits from such research? One way to answer
this question would be to claim that subject receive
non-medical benefits, such as money. Indeed, sub-
jects in phase one trials can earn thousands of dol-
lars, and many subjects participate in these studies
on a regular basis (Lemmens and Elliott 1999, 2001;
Dickert et al. 2002). An article published in 1996
estimated the median payment to healthy subjects
for participation in phase one drug trials was $850
(Marrow 1996). Another study of payment for re-
search participation found that the median cash pay-
ment for an interventional study was $445 and that
payment was correlated with the amount of time
spent in the study, the number of invasive proce-
dures, and the number of tasks performed by the
subjects (Latterman and Merz 2001). One person
claimed to earn $7,000 as a research subject. Al-
though this sounds like a lot of money, it amounted
to a pay rate of only $9.71 per hour, since he had
worked 720 hours (Anderson and Weijer 2001).

Although most people consider money to be
a “benefit,” treating money as benefit for the pur-
poses of reviewing research is usually considered to
be inappropriate. According to the National Insti-
tutes of Health guidance for research subjects in its
intramural program “remuneration should not be
seen as a benefit to offset research risks in deciding
whether a protocol should be approved. Risks that
are otherwise unacceptable cannot be made accept-
able by offering increasing amounts of money to
subjects” (NIH 2004). The FDA has similar guid-
ance for IRBs and researchers: “Payment to research

therapeutic misconception: subjects tend to believe that
the study will provide them with a medical benefit even
when they are informed that the purpose of the study
is to develop medical knowledge and that they have a
very small chance of deriving some medical benefit from
participation (see Miller 2000). The data indicate that
disclosure of the risks and benefits of participation in
phase one trials is usually adequate, but very ill patients
continue to hope that they will receive a direct medical
benefit (Agrawal and Emanuel 2003; Daugherty et al.
1995; Horng et al. 2002).
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subjects for participation in studies is not consid-
ered a benefit; it is a recruitment incentive” (FDA
1998). The reason why these agencies do not con-
sider money to be a benefit is that treating money as
a benefit could skew the risk/benefit ratio in research
and justify unreasonable (very high) risks in research
for the sake of money, which could increase harms
to subjects and lead to exploitation. It is impor-
tant note, however, that the federal regulations are
silent on the question of treating money as a benefit
(see 45 C.F.R. 46.111(a)(2); 45 C.F.R. 46.116(a)(3);
21 C.F.R. 50.25(a)(3); 21 C.F.R. 56.111(a)(2)). (We
will return to the issue of payment later.)

If money cannot be considered a benefit, then
how can subjects in phase one trials benefit from
participation? One might argue that subjects de-
rive psychological benefits from participating in re-
search because they find some personal fulfillment
in contributing to the advancement of medical sci-
ence and helping to develop treatments for diseases
(Levine 1988). Although it is certainly true that
many healthy research subjects in phase one tri-
als have such altruistic motives, most of these sub-
jects are probably more interested in earning money
than in making a contribution to science or society
(Lemmens and Elliott 1999). Thus, the psychologi-
cal benefits to phase one subjects from participation
are probably quite low. Very ill research subjects,
however, who may die from their disease, are more
likely to have altruistic motives (Miller 2000). Some
may view their participation in a research study
as a chance produce some good from unfortunate
circumstances. The motivation of healthy subjects
highlights another important difference between
healthy subjects and sick subjects as research partic-
ipants: sick subjects are more likely to derive psy-
chological benefits from participation than healthy
subjects, who are primarily interested in money.

If medical, psychological and economic benefits
to subjects do not usually enter into the risk/benefit
equation for phase one studies on healthy subjects,
then how can the risks to these subjects be reason-
able in relation to benefits? There would seem to
be only two ways of ensuring that risks are reason-
able in phase one trials on healthy subjects: 1) the
benefits to society must be great; and 2) the risks
to the subjects must be minimized. Most people
would agree that the benefits of phase one trials to
society are usually very significant. Phase one stud-
ies play are key role in the process of testing new
drugs. Without prior phase one trials, there would
be no basis for developing safe dosage levels in phase
two and three studies. Therefore, one can argue for

conducting phase one trials in healthy subjects is
justifiable on this strong utilitarian reasoning.

Some phase one studies have been conducted
in which the benefits to society are question-
able, however. During the 1960s and early 1970s,
researchers tested cosmetic products and chemi-
cal warfare agents on prisoners (Hornblum 1998).
These experiments, which violated the Nuremburg
Code (1949) and the Declaration of Helsinki (World
Medical Association 1964, and the many revisions)
are now widely regarded as unethical. However, they
did not violate United States laws at the time they
were conducted because the National Research Act,
which served as the legal basis for federal regula-
tions on research on human subjects, was not passed
until 1974 (Shamoo and Resnik 2003). More re-
cently, pesticide companies have conducted phase
one studies to determine how human beings respond
to exposure to chemicals used to kill insects, such
as aldicarb and dichlorvos. Some have argued that
these experiments were unethical because they only
benefited the companies and did not benefit society
(Environmental Working Group 1998). The com-
panies planned to use the data from the experiments
to convince the Environmental Protection Agency
to increase the allowable human exposure for these
chemicals. The National Research Council has re-
cently issued a report, which claims that pesticide
studies can benefit society because they can provide
information about the effects of pesticides on human
beings, which can be used to promote human health
and regulate pesticides (NRC 2004). We will not
render an opinion on testing pesticides on human
subjects in this article, but we will emphasize that
key point that these experiments, to be considered
ethical, must provide some worthwhile social ben-
efit and minimize risks to subjects (see Resnik and
Portier 2005).

What about the second way of ensuring that the
risks of phase one studies are reasonable in relation
to benefits? Do phase one studies minimize risks to
subjects? Before we can answer these questions, we
must answer a prior question: what are the risks of
phase one studies? As we have already seen, there are
a priori reasons to believe that phase one studies ex-
pose subjects to very high risks in research because
they are designed to induce toxicity. Although there
is some anecdotal evidence that phase one trials are
dangerous, including three cases that have received
a great deal of public scrutiny, there is very little em-
pirical evidence concerning the risks of participat-
ing in phase one studies for healthy adult subjects.
The available data pertain to phase one trials on
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cancer patients (Agrawal and Emanuel 2003) or vac-
cine trials on children (Grady 2004). Some stud-
ies have placed the mortality rate due to toxic-
ity at 0.5% for phase one trials on cancer patients
(Agrawal and Emanuel 2003). Even though there
are no mortality data pertaining to healthy adults in
phase one trials, one might argue that healthy adults
probably have a lower mortality rate than cancer pa-
tients because they are healthier than cancer patients
and can therefore better withstand the toxic effects
of drugs. Although this conclusion seems reason-
able, the research community still needs some solid
data concerning the safety of healthy subjects.

One factor that makes it difficult to assess the
safety of phase one studies on healthy subjects is
that there is there is a great deal of variation in
the definition and interpretation of adverse events
(AEs) in clinical trials. Reporting of AEs plays a cru-
cial role in protecting human subjects from harm
because organizations that oversee research can use
this information to decide whether to modify or
stop clinical trials. Investigators are required to re-
port such events to IRBs and research sponsors, who
are required to report AEs to DSMBs and federal
oversight agencies, such as the FDA and National
Institutes of Health (Amdur and Bankert 2002).
Although most investigators recognize that there
is a duty to report AEs, they have some discretion
in deciding whether to classify an event as an AE.
The FDA defines on AE as “Any untoward medi-
cal occurrence in a patient or clinical investigation
subject administered a pharmaceutical product and
which does not necessarily have to have a causal re-
lationship with this treatment” (FDA 1995). The
Common Rule requires the reporting of “unantici-
pated problems involving risks to subjects or others”
(45 C.F.R. 46.103(b)(5)). Both of these definitions
leave investigators considerable latitude in deciding
whether and what to report. As a result, the same
event might be treated as an AE by one investigator
but not by another, depending on the investigator’s
attitudes toward subject safety and research compli-
ance. Clearly, the research community needs to do
a better job of defining, recognizing, and reporting
adverse events, but we will not comment any more
about this topic here (see Califf et al. 2003; Liauw
and O’ Day 2003; Shamoo 2001).

Even if AEs were carefully and uniformly re-
ported, the data from AEs would address only the
short-term risks of participating in a phase one
study, not the long-term risks. We know of no long-
term studies on the health of volunteers in phase one
trials. Long-term studies, such as phase three or four

studies, tend to focus on the health of subjects who
are taking a drug for many years. What happens
to healthy volunteers after a phase one study ends?
Do these subjects have a higher risk of developing
cancer, heart disease, liver disease, or a neurologic
disorder? These are important questions to answer,
especially because the subjects receive toxic dosages
of drugs. Toxic exposure to a chemical, even for
a relatively short time, such as a few days, could
produce genetic, molecular, chromosomal or cellu-
lar changes that lead to disease, disability or death.
To protect healthy subjects from harm and inform
them about the risks of participation in phase one
trials, the research community needs to answer these
questions.

If we set aside for the moment these questions
concerning the risks of participating in phase one
studies, we can focus on different ways of minimiz-
ing risks. One of the most important ways of pro-
tecting patients from risks is to develop careful in-
clusion and exclusion criteria (Amdur and Bankert
2002). These criteria should help to make sure that
the study will answer the relevant medical ques-
tions and protect subjects from harm. Researchers
can use these criteria in deciding whether a subject
is qualified to enroll in a study. To enroll in a phase
one study on healthy subjects, subject must be, ob-
viously, healthy. Unhealthy and pregnant subjects
should be excluded from these studies. To apply
this principle, researchers should conduct a thor-
ough physiologic exam on the subject, learn about
the subject’s medical history, and find out whether
the subject has participated or is participating in any
other phase one studies. Subjects should also give
their bodies a chance to recover before enrolling in
different phase one studies. We recommend that
subjects have a minimum “washout” period of 30
days between participating in different studies. We
recognize, however, that 30 days is a somewhat ar-
bitrary number and that researchers need to gather
more data relating to this recovery period. In some
cases, a longer interval may be required, depending
on how the human body responds to the drug. It is
likely that some subjects will lie about their partic-
ipation in phase one studies in order to earn money.
To deal with this problem and ensure compliance
with these requirements, the research community
should keep a database for phase one trials. The
database will allow researchers to know whether a
subject has participated in a phase one study within
the last 30 days. The database could also help re-
searchers record data related to the safety of phase
one studies.
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Data monitoring also plays an important role in
minimizing risk. Researchers, IRBs, DSMBs, re-
search sponsors, and oversight agencies can each
play a distinct role in data monitoring. Researchers
play the most important role in monitoring data
because they have the most direct knowledge of the
subject’s medical condition. A researcher may de-
cide to withdraw a subject from a study to protect
the subject from harm. IRBs also play a very impor-
tant role in data monitoring because they can re-
quire researchers to modify or stop studies to protect
subjects from harm or they can require researchers
to inform patients about risks that arise during a
study that were not disclosed during the original
consent process (Califf et al. 2003).

DSMBs take a more expansive and long-term
view of subject safety. DSMBs analyze the data
from clinical trials to understand whether these tri-
als have statistically significant risks. A DSMB can
recommend modifying or stopping a trial to pro-
mote safety and minimize risks (Slutsky and Lavery
2004). Because DSMBs usually do not make any
recommendations until a study had enough partic-
ipants to draw statistically significant conclusions
from the data, they offer little protection to the ini-
tial participants in a phase one study. To deal with
this potential blind spot, we recommend that that
phase one studies report data to a subcommittee of
the DSMB consisting toxicologists and clinicians,
who could follow the initial data in the study and
could make recommendations relating to clinically
significant risks before the DSMB takes action. This
committee could offer valuable insight concerning
subject safety because a risk might be regarded as
clinically significant before it is determined to be
statistically significant. For example, suppose that
the first three subjects in a phase one studied all
have breathing difficulties when taking a new drug.
Three patients do provide not enough data to draw
any statistically significant findings, but they might
provide enough evidence for researchers to take ac-
tions, such as closer monitoring of respiration, blood
oxygen levels, and dyspnea (shortness of breath), to
protect the next 22 patients from harm.

Research design also plays an important role in
promoting safety (Amdur and Bankert 2002; Levine
1988). There are many different types of design
problems that can have an adverse impact on subject
safety, such as unsafe procedures and tests, lack of
adequate statistical power, insufficient animal stud-
ies, and poorly chosen measurements or endpoints.
Negligent research design had a direct impact on
Ellen Roche’s death. Roche died from inhaling hex-

amethonium as part of a study on lung function in
asthma patients and healthy patients. She, as well
as several other volunteers, developed a persistent
cough after inhaling hexamethonium. Studies con-
ducted in the 1950s and 1960s showed that the
hexamethonium can cause fatal lung inflammation.
Neither the researchers nor the IRB knew about
these studies when deciding to go forward with the
fatal experiment because they did not review this
older part of the literature. A thorough literature
review would have indicated that asking subjects
to inhale hexamethonium would be too dangerous
(Steinbrook 2002b).

INFORMED CONSENT

If researchers have taken adequate measures to min-
imize risks to subjects, then this should help to
ensure that the risks of a phase one study on healthy
volunteers are reasonable in relation to the benefits.
Would this be enough to justify type of a phase one
study? Clearly not. In addition to addressing risks
and benefits, ethical and legal standards for human
research also require that informed consent will be
sought and appropriately documented; privacy and
confidentiality will be protected; and subject selec-
tion will be equitable (45 C.F.R. 46.111; Emanuel
et al. 2000).

Informed consent is an important concern in
any experiment on a human subject. Informed con-
sent in research respects the subject’s autonomous
decision making and treats the subject as a per-
son (National Commission 1979). Researchers who
do not obtain adequate informed consent from sub-
jects (or their representatives) also face civil liability
(Morin 1998). Federal statutes specify the types of
information that researchers must disclose to sub-
jects. Subjects should be informed about the nature,
purpose, and duration of the research; experimental
procedures and tests; reasonably foreseeable risks
and discomfort; potential benefits; alternatives to
participation; the extent to which confidentiality
will be protected; one’s ability to withdraw at any
time without penalty or loss of benefits; whom to
contact with questions; and, for more than minimal
risk research, whether there will be any treatment
or compensation for injury, if one occurs (45 C.F.R.
46.116).

Healthy subjects in phase one studies should re-
ceive the information that all research subjects are
required to receive as well as information about the
dose-escalation methodology. The subjects should
understand that one of the aims of the study is
to produce drug toxicity, which can cause pain or

W6 ajob May/June 2006, Volume 6, Number 3



Strategies to Minimize Risks and Exploitation in Phase One Trials on Healthy Subjects

discomfort and pose significant medical risks (Brody
1998). Subjects should also understand that they
will receive no direct medical benefits from their
participation, although the study may benefit other
people by helping researchers to evaluate the safety
of the drug.5 Another important concern that needs
to be addressed is the fact that some potential re-
searcher subjects may have psychiatric disorders,
such as depression or schizophrenia. Researchers
conducting phase one trials should assess the
decision-making capacity of potential subjects and
exclude subjects who are not able to provide effec-
tive informed consent due to decisional impairment.

UNDUE INFLUENCE

Some commentators have expressed the concern
that financial compensation for research participa-
tion can undermine the subject’s freedom of choice.
According to some, money can be a coercive el-
ement, especially for people who are poor (FDA
1998; Macklin 1981). The lure of money, although
very powerful, is not the same as coercion, which in-
volves a threat to harm someone’s interests (Grady
2001; Wilkinson and Moore 1997). An offer to par-
ticipate in research would be coercive only if the
alternative to participation would be a fine or some
other punishment. Others are concerned that money
could constitute an undue influence or inducement
(Macklin 1981). According to this argument, an
offer of money could constitute undue influence if
it causes someone to act against his or her better
judgment and takes risks that he or she otherwise
would not take. Money can distort or bias judgment
(Macklin 1981). If phase one studies on healthy vol-
unteers did not pay subjects for their participation,
then no one would participate. Therefore, the argu-
ment is that the offer of money distorts judgment
and interferes with the subjects’ ability to make a
free choice.

There are some problems with this argument.
The fact that people will not perform a task unless
they are paid a considerable amount of money to do
it is only proof that money influences judgment, not
that it is an undue influence. Most people will not
collect garbage, wait tables, change bedpans, pick
fruit, work in coal mines, or teach kindergarten, un-
less they receive some financial or other reward for
performing these tasks. Most people, even people
with jobs that require considerable expertise, want

5. Because the subjects in these studies are healthy, not
sick, they are less likely to succumb to the therapeutic
misconception. See op cit, note 4.

to be compensated for their work. The argument
that money causes people to participate in research
who otherwise would not participate is only an argu-
ment that the offer of money succeeds in influencing
their behavior.6 What would make the influential
power of money an undue influence?

The “undue influence” argument claims that
money can bias or distort judgment. What could
this possibly mean? We should not confuse distorted
judgment with mere influence. The fact that peo-
ple respond to money is not proof that money dis-
torts their judgment. For judgment to be distorted,
money must somehow have an affect on how people
carry out various processes that require judgment,
such as understanding facts, assessing arguments,
responding to norms, or interpreting and weighing
evidence. Can money have this effect? Can people
be so overcome by the influence of money that they
cannot perform these cognitive tasks? If money re-
ally can distort judgment, then almost all of our
economic transactions are irrational because money
is involved in all of these transactions and therefore,
according to this view, distorts them. Thus, if some-
one asks you to take a job that offers you much more
money than your current job but has some draw-
backs, such as living in a town with high crime and
pollution, you cannot think clearly about this de-
cision because money distorts your judgment. You
cannot make a free choice. We think this is an un-
tenable position. If money had this type of effect on
people, then almost all of our economic decisions
result from undue influence, not free choice.

However, we do think that money can dis-
tort judgment—and therefore constitute an undue
influence—in some situations. Consider the case of
the hurricane victims who need some clearing some
fallen trees from their yard. A tree removal company
offers to remove their trees for an extremely high
price that would constitute price gouging. The vic-
tims might decide to accept this offer, despite the
high cost, because they have no reasonable alter-
natives given their dire circumstances. We would
consider this to be a paradigm case of undue influ-
ence. The hurricane victims’ judgment is distorted
because they do not have another reasonable alterna-
tives. The company is taking unfair advantage of the
hurricane victims’ bad fortune (Wertheimer 1996).
Could a similar situation occur in clinical research?
We believe that it could. Vulnerable subjects, who

6. A recent study by Bentley and Thacker (2004) shows
that money can influence the decision to participate in
research but that it does not blind subjects to high risks.
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have a diminished capacity to give consent, are par-
ticularly susceptible to undue influence. Monetary
(as well as non-monetary) offers to participate in re-
search could have an undue influence on someone
who is vulnerable as a result of his or her disease
or social or economic circumstances. Researchers
should take extra measures to protect vulnerable
subjects (Macklin 2003).

For example, if a subject has no reasonable alter-
natives for earning money besides participating in
a phase one trial, then the offer of money could be
considered an undue financial influence. If the sub-
ject enrolled under these circumstances, then the
researchers would be taking advantage of the sub-
jects’ economic vulnerability (Macklin 2003). Ad-
ditionally, if a subject has no reasonable alternative
for receiving an effective treatment, then the offer
to participate in a phase one trial, which has some
potential medical benefit for the subject, may be
considered an undue non-financial influence. A pa-
tient who is dying from cancer may have no reason-
able alternative but to participate in a clinical trial.
Whether an offer of money (or treatment) should be
considered to be an undue influence depends on the
circumstances of the person receiving the offer.

For most phase one trials in the developed world,
undue financial influence will not be a significant
concern because most participants have other ways
of earning money besides participating in phase one
studies. Undue financial influence may be a signifi-
cant problem, however, when the study is expected
to include subjects who lack economic power, such
as prisoners and very poor people living in devel-
oped or developing countries. The federal regula-
tions concerning research on prisoners already pro-
hibit them from participating as healthy volunteers
in phase one studies because these studies do not fit
into the four types of research permitted on prison-
ers (see 45 CFR 46.306). To protect subjects who
live in the developing countries from undue influ-
ence, we recommend that researchers from devel-
oped nations should be allowed to conduct phase
one studies on healthy subjects in a developing na-
tion only if: 1) researchers do not offer money to the
subjects (but they may offer non-monetary benefits
such as health care or education); 2) the drug being
tested will help treat or prevent an important disease
in that nation; 3) there are plans to share the benefits
of drug development with people from the develop-
ing nations; and 4) researchers have consulted with
and obtained approval from local leaders concerning
plans to test and develop the drug (Participants in
the 2001 Conference on Ethical Aspects of Research

in Developing Countries 2004; Shamoo 2005). We
think it is especially important to prevent pharma-
ceutical companies from using people in developing
countries as cheap labor to test drugs that will only
be used in the developed world, because this would
constitute an egregious form of exploitation, a topic
to which we now turn.

What about protecting economically vulnera-
ble subjects in the developed world from undue
influence? This poses a difficult dilemma for re-
searchers. One way to protect economically vul-
nerable subjects from undue influence would be to
exclude subjects from participating in phase one
trials who have no other reasonable way of earning
money. One could exclude subjects based on char-
acteristic related to economic vulnerability, such as
education, employment, or income. There are some
serious problems with this approach, however. Ex-
cluding economically vulnerable subjects from par-
ticipating in phase one studies could skew the pop-
ulation in the study, which could bias the study
results and lead to an inequitable selection of sub-
jects. Furthermore, this strategy would encourage
subjects to lie about their economic circumstances
in order to participate in the study and earn money.
Moreover, excluding economically vulnerable sub-
jects is denying the subjects the right to participate
if they wish to do so. We should not equate eco-
nomic vulnerability with lack of sound judgment.

Another strategy for protecting economically
vulnerable subjects would be to establish a very low
wage for research participation (i.e., a wage that is
so low that it would not distort the judgment of
participants who may be economically vulnerable).
There are problems with this approach as well. First,
researchers will have difficulty recruiting subjects if
they offer a very low wage. Second, offering subjects
a low wage could lead to exploitation, a problem
that we now consider.

EXPLOITATION

What usually matters most when it comes to of-
fering subjects money is not coercion or undue
influence, but exploitation. Exploitation has been
a major concern in several recent controversies in
research ethics, especially for research conducted
in the developing world (Macklin 2003; Partici-
pants in the 2001 Conference on Ethical Aspects
of Research in Developing Countries 2004; Resnik
2003; Shamoo 2005). Several commentators have
expressed the concern that pharmaceutical compa-
nies may exploit poor, uneducated subjects in phase
one studies (Emanuel 2004; Lemmens and Elliott
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1999; Lemmens and Elliott 2001; McNeill 1997).
Phase one studies on healthy subjects, according to
this criticism, take advantage of cheap labor.

To evaluate this critique, it is important to say a
few words about exploitation. Exploitation involves
taking advantage of someone unfairly. The exploiter
gains something from the transaction or relation-
ship with the exploitee. Exploitative relationships
or transactions always involve at least one of the
following elements: 1) harm to the exploitee; 2) de-
fective consent from the exploitee; or 3) an unfair or
inequitable distribution of benefits. For example,
slavery is a form of exploitation that involves all
three elements: slavery is harmful to slaves; slaves
do not consent to slavery; and slave-owners bene-
fit far more from slavery than slaves. Some forms
of exploitation may involve only one element: for
example, a business that seeks to protect itself from
legal liability by putting exculpatory language into
the fine print in its contracts may exploit its cus-
tomers by the use of deception. Exploitation, like
other moral concepts, comes in degrees: some rela-
tionships or transactions, such as slavery, are highly
exploitative whereas others, such as writing con-
tracts with fine print, are minimally exploitative
(Resnik 2003; Wertheimer 1996).

Most people will agree that relationships or
transactions that involve harm or problems with
consent are exploitative. But what about relation-
ships or transactions in which neither party is
harmed and there are no problems with consent?
These situations are what Wertheimer calls “mu-
tually advantageous” exploitation (1996, 14–15).
In these situations, exploitation occurs because the
relationship or transaction is unfair or inequitable
to one of the parties. Consider sweatshops in de-
veloping nations. A company decides to move its
textile factory to developing nation to take advan-
tage of cheap labor and lax regulations. Although
the workers and employer both benefit from this
relationship, one might argue that the employer
exploits the workers because he does not share the
benefits of this relationship with the workers fairly.
He reaps enormous profits from his low labor costs.

A similar situation could occur in phase one tri-
als. Like the sweatshop owner, a research sponsor
could take advantage of cheap labor by recruiting
subjects who are willing to work for a low wage.
The sponsor would be exploiting the subjects by
paying them less money than they deserve. How
does one determine whether subjects are being un-
derpaid and, therefore, exploited? There are sev-
eral different approaches to the question: the mar-

ket model, the wage model, and the reimbursement
model (Dickert and Grady 1999). According to the
market-based approach, the value of the labor is
whatever the companies will pay. It does not matter
whether companies offer subjects $5.00 per hour or
$500 per hour. Most laborers in the United States
are paid according to the market model. Doctors,
lawyers, school teachers, mechanics, engineers, mu-
sicians, artists, and athletes earn what their employ-
ers will pay. Many different writers have criticized
the market approach. As we noted previously, the
major concern expressed by most researchers is that
companies might offer subjects too much money,
which could lead to undue influence. However, we
have argued that this is usually not a problem in re-
search. On the contrary, the main problem with the
market approach is that the drug companies might
offer subjects too little money. Although some small
degree of exploitation is almost impossible to avoid
in research, researchers have an ethical duty to min-
imize exploitation of subjects, and this duty implies
an obligation to pay subjects fairly (Resnik 2003).

The wage model provides a method for ensur-
ing that subjects do not earn too much or too little
money. According to this approach, subjects should
be paid a wage equivalent to the wage paid to un-
skilled laborers. The rate of payment for this work
would be about $10.00 per hour, with a higher pay-
ment for tasks or procedures that are particularly
demanding or uncomfortable (Dickert and Grady
1999). The wage payment model can avoid the
problem of undue influence by ensuring that sub-
jects are paid only as much as other people working
in unskilled jobs. If a person can choose between
working on a construction site or participating in
a phase one study and the two jobs pay almost the
same amount, then money should not have a signif-
icant influence on that person’s decision.

The wage model minimizes the potential for ex-
ploitation by ensuring that subjects are paid no less
than the wage earned by unskilled laborers. How-
ever, the wage payment model may not avoid the
problem of exploitation in research if it sets wages
for research subjects at a level well below the mar-
ket rate. Suppose, for example, that the wage is set
at $10.00 per hour but that companies would be
willing to pay $20.00 an hour. In that case, com-
panies would be keeping money that they would
otherwise share with research subjects. The compa-
nies could take advantage of labor that is available
at a price far below the market price. Indeed, if the
research community took steps to restrict wages for
research subjects, they could incur legal liability
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under anti-trust laws, which forbid restraints on
trade (Hovenkamp 1999). Limiting the amount of
money that a worker can receive for labor inhibits
that worker’s ability to earn a living and partici-
pate in the free market. To address these issues, the
wage model should not place any upper limits on
wages: it should establish a minimum wage but no
maximum wage.

A third approach to payments to research sub-
jects, the reimbursement model, treats research par-
ticipation as a type of altruistic behavior that should
be shielded from economic motives and forces. Ac-
cording to this model, subjects should not earn ex-
tra money for participating in research, but should
only be compensated for their lost wages, travel,
and other expenses. This model appeals to people
who are concerned about treating research subjects
as commodities and do not want subjects to be
motivated by money (Dickert and Grady 1999).
Although the reimbursement model may apply to
some contexts, such as pediatric research or research
on very ill patients, it clearly does not apply to
participation in phase one trials on healthy sub-
jects. Most healthy subjects participate in phase one
studies to earn money (Lemmens and Elliott 1999;
Kass, personal communication). Thus, they should
be paid a fair wage for their participation. If subjects
are only reimbursed for their time, effort, and ex-
penses, it is possible that subjects with low-paying
jobs would receive a very low payment, whereas sub-
jects with high-paying jobs would receive a high
payment. This model could create situations that
would be patently unfair because two different sub-
jects could receive different payments for the same
type of work. The model could also lead to lead
to exploitation if poor subjects are paid very little
money for their participation.

FREE WAGE MODEL

We believe that the approach to paying healthy sub-
jects in phase one that best avoids exploitation is a
modified wage approach. We call this the free wage
model. Subjects should be guaranteed a minimum
wage equivalent to the wage paid to unskilled la-
borers, but there should be no upper limits on pay-
ments to subjects. If companies are willing to pay
subjects more than the minimum wage, then they
should be able to do so. This will help to ensure
that subjects receive a fair share of the benefits of
research. The corporation should not be the only
one reaping the benefit from subjects’ willingness
to take risks for public good. Fortunately, this is
in part the practice of private phase one units as

evidenced from the advertisements for subjects in
urban tabloids (Baltimore City Paper 2005). How-
ever, this does not always occur in research. It is time
to codify the free wage model so that researchers will
practice what they often preach. We live in a society
in which people are compensated for taking risks.
There is no fundamental ethical justification for the
current prohibition on open-ended compensation
for healthy volunteers in phase one trials. One can
argue that restricting payment to healthy volun-
teers in phase one trials is exploitative. In our soci-
ety wages are mostly governed by the law of supply
and demand, with some limits in particular situa-
tions. Justice demands that all workers, including
healthy participants in phase one studies, receive
fair compensation for their labor.

Besides paying subjects a fair wage, what other
measures need to be taken to minimize exploita-
tion? In the last century, societies have implemented
many different measures to protect the rights and
welfare of workers. We believe that some of these
measures also apply to the human research set-
ting and can help minimize exploitation. These
include: worker’s compensation, disability, occu-
pational safety, collective bargaining, a minimum
wage (Anderson and Weijer 2002; Lemmens and
Elliott 1999), and health care coverage for the
study related procedures. Two of these measures—a
minimum wage and occupational safety—we have
discussed earlier when we discussed payment and
safety/risk minimization issues. We shall now con-
sider the other three.

Most people who work for government or pri-
vate industry can receive compensation for injuries
incurred on the job. Workers compensation pro-
grams pay for medical and living expenses needed to
rehabilitate the injured employee. If the employee
develops a chronic, medical problem, workers com-
pensation programs will also help defray the em-
ployee’s expenses. If the employee becomes disabled,
disability programs provide the employee with a
source of income. In the United States, employers
are required by law to provide workers compensa-
tion and disability programs for their employees.
Most fulfill these obligations by paying money into
an insurance pool.

We believe that healthy subjects in phase one
studies, like all workers, should receive compensa-
tion for injury or disability. Some research sponsors
and institutions have adopted policies offering
subjects compensation for research-related injuries
(Scott 2003). Although many commentators have
argued that justice and fairness require that research
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subjects should be compensated for injury (Capron
2004; National Bioethics Advisory Commission
2001; Scott 2003), the federal regulations do not re-
quire research sponsors to adopt such policies. The
Common Rule only states that subjects in research
that involves more than minimal risk should be in-
formed about any plans to compensate them for in-
juries, but it does not say that research studies must
include such plans (45 CFR 46.116(a)(6); 21 CFR
50.25(a)(6)).

To minimize exploitation in phase one stud-
ies on healthy subjects, compensation for research-
related injuries should not be optional in these
studies: it should be mandatory. The United States
research regulations should require that phase one
studies of new drugs, biologics, or medical devices,
which are conducted on healthy subjects, should
have plans for compensating subjects for research-
related injuries. The IRB should have the authority
to approve or disapprove of these plans. Compen-
sation for research-related injury programs should
be funded in the same way that workers compen-
sation programs are funded: employers (research
sponsors) should pay money into an insurance pool,
which would provide coverage for their employees
(research subjects). Like other workers compensa-
tion programs, the program should be no-fault and
would be administered by a separate agency. Com-
pensation would be granted if the evidence shows
that the injury was caused by research participation.
If subjects are not satisfied with the outcome of the
research compensation system, they would still have
the optional of addressing their concerns through
the legal system (Scott 2003). However, subjects
would be required to submit their claims to the
compensation system before pursuing a lawsuit.

Finally, research subjects should be able to
use collective bargaining to promote their rights
and welfare. Workers in many different industries
have formed unions to negotiate with companies
for higher benefits and better working conditions.
Unions help to empower workers and control com-
panies. Although many different government agen-
cies are charged with protecting the rights and wel-
fare of research subjects, we know of no union that
serves this function. In the United States, there are
some laws that restrict union activities, but we are
not aware of any laws that specifically prohibit re-
search subjects from forming a union.

CONCLUSION

In this article, we have examined some of the ethi-
cal and safety issues related to using healthy adults

in phase one trials. Phase one studies play a crucial
part in the development or new drugs, biologics,
and medical devices, and we believe that such stud-
ies should continue to take place. However, these
studies also raise serious ethical and safety concerns,
which the research community needs to address. In
this article we have discussed some proposals and
recommendations for protecting the rights and wel-
fare of healthy adult subjects in phase one studies. In
addition to the safeguards accorded to clinical tri-
als in general, we recommend additional safeguard
specific to phase one trials. These are: 1) Because
phase one trials are short in duration (usually 1
to 3 months), researchers should gather more data
on the short-term and long-term risks of participa-
tion in phase one studies by healthy subjects; 2) re-
searchers should develop strict inclusion/exclusion
criteria that exclude unhealthy or vulnerable sub-
jects, such as decisionally impaired people, in phase
one studies; 3) subjects should not participate in
more than one phase one study at the same time
and should wait at least 30 days between partic-
ipating in different studies; 4) researchers should
develop a database of phase one participants; 5) sub-
jects should be guaranteed a minimum wage equiv-
alent to the equivalent type of unskilled labor, but
there should be no upper limits on wages; and 6)
subjects should be allowed to engage in collective
bargaining with research sponsors.
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