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Introduction

Prospective clinical research is given the greatest
weight in evidence-based clinical practice recommen-

dations, and therefore it has the greatest potential to
change care and help the largest number of patients.
Prospective clinical research is a powerful way to an-
swer important questions about medications, equipment,
or treatment approaches under real clinical conditions.
Though the process of conducting and publishing a pro-
spective clinical study can often be frustrating, the end
result is a gratifying labor of achievement in the ad-
vancement of human knowledge.

All research involves risk, and protecting the re-
search subjects is the highest priority in a clinical study.
Abuses of patient trust in early research led to govern-
ment regulation of research in the United States and
throughout the world. Local institutional review boards
(IRBs) are the foundation of research-subject protec-
tion. Respiratory therapists involved in clinical research
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should be familiar with the ethics principles of an IRB
review.

Regulating Clinical Research

Table 1 shows the key regulatory events in the history
of human research-subject protection.1–6 In 1966 the Na-
tional Institutes of Health decentralized the regulatory ap-
paratus, assigning to each individual local institution that
received a National Institutes of Health grant the respon-
sibility for obtaining and keeping evidence of informed
consent from patients who participated in research studies.
The National Institutes of Health mandated a review pro-
cess by those institutional committees and coined the term
“Institutional Review Board.” Until 1991, federal depart-
ments and agencies conducted, supported, and regulated
clinical research with various policies. The “Common
Rule”6 was created to unify the rules and has been adopted
by all these groups except the Food and Drug Association
(FDA), which has its own rules and regulations. Therefore,
local IRBs are policed by 2 federal agencies: the Office of
Human Research Protection, which governs federally
funded studies, and the FDA, which oversees research by
private pharmaceutical firms. Some studies must meet the
requirements and regulations of both those agencies. The
Office of Human Research Protection implements the reg-
ulations and assures that institutions that conduct human
research comply with the Common Rule. Loss of the Of-
fice of Human Research Protection’s approval essentially
shuts down an institution’s human research programs.

Role of the Institutional Review Board

An IRB has one overriding objective: to protect re-
search subjects. It has the authority and responsibility to
approve, require modifications in, or disapprove all re-
search activities that fall within its jurisdiction. All re-

search involving human subjects, including medical record
review, must be approved by the IRB prior to enrolling
subjects.

Prior to approving a clinical study, the IRB must be
certain that all risks have been minimized and that the
risks are reasonable in relation to any benefits to the sub-
ject and the importance of the knowledge to be gained.
This requirement is clearly stated in all codes of research
ethics and is central to the federal regulations. Experimen-
tal design changes may be imposed by the IRB either to
improve the science of the study or to reduce the risks.
IRB review often makes the study better and safer. As
a study progresses, the IRB continues to oversee the
balance between risks and benefits, so all adverse events
and deaths must be promptly reported to the IRB. Any
deviations from the approved protocol must also be re-
ported to the IRB. Any modifications or changes in any
aspect of the study must be pre-approved by the IRB,
although if the change is minor, the IRB’s chair may be
able to expedite approval of the change.

Designing a Prospective Clinical Research Study

A clinical study is determined to be ethical or unethical
at its inception; it does not become ethical because it suc-
ceeds in producing valuable data. It should be well de-
signed, according to sound scientific principles, and be
preceded by adequate laboratory and/or animal studies.
Research must be done with accepted methods; reputable
scientists will not accept the results of studies done with-
out the proper IRB approval or accepted methods.

The clinical study is a very important research design,
used to assess the safety and efficacy of a new medication,
device, or treatment, with human subjects, by comparing 2
or more interventions or treatments. A prospective clinical
study observes events that occur after the study subjects
have been identified. The most important clinical studies

Table 1. Modern History of Research Subject Protection

1944 Public Health Service Act creates United States National Institutes of Health,1 which is authorized to award research grants to
nonfederal scientists

1946 Nuremberg Code, Directives for Human Experimentation2 establishes basic ethical principles of clinical research: voluntariness,
capacity, and informed consent

1964 World Medical Association’s Declaration of Helsinki, Ethical Principles for Medical Research Involving Human Subjects,3 states
international ethical guidelines for clinical research

1966 United States National Institutes of Health1 establishes role of local institutional review boards in regulating clinical research
1966 United States Food and Drug Administration’s Statement on Policy Concerning Consent for the Use of Investigational New Drugs on

Humans4 distinguishes between therapeutic and nontherapeutic research
1973 United States National Commission for the Protection of Human Subjects of Biomedical and Behavioral Research issues Belmont

Report,5 which forms basis of federal regulation of clinical research
1979 Office for Protection From Research Risks codifies federal oversight of clinical research
1991 Office of Human Research Protection6 promulgates the “Common Rule,” which unifies the policies of most federal departments and

agencies that conduct clinical research
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are controlled, which means that one subject group re-
ceives the experimental treatment while a control subject
group receives either the current standard-of-care treat-
ment or no treatment. A controlled clinical study is ethi-
cally permissible only when there is uncertainty as to which
of 2 treatments or interventions is better.

Performing power analysis and sample size estimation
is an important aspect of designing a clinical study, be-
cause without those calculations the sample size may be
too high or too low. If the sample size is too small, the
research will lack the power and precision to reliably an-
swer the study question. If the sample size is too large,
time and resources will be wasted, often for minimal gain.

Blinding

To minimize the possibility that an investigator’s ex-
pectations regarding the outcome of a clinical study will
bias his or her evaluation of the subject’s response, an
investigator may be kept unaware of which subjects are
assigned to which treatment group. Similarly, a subject’s
hope for a cure or fear of adverse effects may cause the
subject to improve or suffer adverse effects unrelated to
which group he or she is in. To reduce the possibility that
a subject’s response will result from hopes or expectations
rather than the medical interventions, it is best to have
subjects unaware of whether they are in the treatment group
or the control group. In a single-blind study the subjects do
not know whether they are in the treatment or control
group (but the researchers do know). In a double-blind
study the researchers (including all health care profession-
als who interact with the subject) are also unaware of
which patients are in the treatment or control groups. Blind-
ing improves the validity of the study, but blinding is not
always possible.

Assigning Subjects to the Experimental
and Control Groups

To avoid the possibility of bias in the interpretation of
results, it is preferable to conduct controlled studies by
dividing subjects into at least 2 groups: those who receive
the experimental treatment and those who do not (control
group). To further decrease bias, the subjects are randomly
assigned to the experimental and control groups, which
maximizes the chance that the groups will be comparable,
by eliminating the chance of bias that might occur if cli-
nicians were to decide which patients entered which group.

Though randomized controlled clinical trails are pre-
ferred, under certain circumstances a study can use histor-
ical controls, meaning that either (1) the subjects’ responses
to treatment (or control) are compared to their own past
conditions and responses to previous treatment, or (2) the
controls are drawn from medical records of other similar

patients who were treated in the past at the same institu-
tion. Historical-control studies are less powerful and the
results may be ambiguous and contestable.

Designing the Control Group

In clinical studies the control subjects may be given
either a conventional treatment, or, if none is available or
appropriate, a placebo (an inactive substance made to re-
semble the experimental medication or an inactivated de-
vice). Placebos may be used in clinical studies where there
is no known or available (ie, FDA-approved) alternative
therapy that can be tolerated by the subjects. It would be
unethical to give subjects a treatment that is known to be
inferior to some other treatment, and such a study design
would never be allowed. Similarly, it would be unethical
to knowingly deny a beneficial treatment to a subject in
order to conduct a randomized controlled study.

Subjects must be fully informed of the risks of joining
both the control group and the experimental group. Once
there is good evidence of the efficacy of an experimental
treatment, it is unethical to continue to assign subjects to
the control group. During the course of the study, interim
analyses of the results, by the investigator or an impartial
safety monitoring committee, will identify unequivocal
benefits or intolerable adverse events. Usually, that anal-
ysis is performed with the group identities blinded so that
only a difference between the groups can be determined. A
clinical study must stop or its protocol must be modified
when there is sufficient evidence of either a beneficial
therapeutic effect or unacceptable adverse effects.

Selection of Research Subjects

The process of selecting the appropriate subjects for a
clinical study involves several factors, including require-
ments of the study design, susceptibility to risk, likelihood
of benefit, practicality, and considerations of fairness. It is
important to ensure that the benefits of the study are dis-
tributed fairly. But it is also morally acceptable for the
burden of research (ie, the risks) to fall on those most
likely to benefit from the research.

Under the Common Rule some research subjects are
considered vulnerable to coercion or other inappropriate
influence to participate; they are more likely to be willing
to accept risks in the hope that they will benefit from an
experimental treatment. Vulnerable subjects are not ex-
cluded from studies solely on the basis of their vulnera-
bility, but the IRB rigorously evaluates the risks and ben-
efits of studies in which vulnerable subjects would be
asked to participate. If more than minimal risk is involved,
some degree of benefit is usually required.

Cognitively impaired, traumatized, critically ill, and co-
matose patients are considered vulnerable because of their
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serious conditions. In addition, they may not be able to
fully participate in the informed consent process, and the
investigator must assess each subject’s capacity to con-
sent. If the subject is considered incapacitated, his or her
legal representative may decide whether to give informed
consent.

Another vulnerable population is children. Though par-
ents are legally authorized to consent for their children,
with older and/or mature children, assent should be sought.
Pregnant women are also considered vulnerable, but there
must be a valid basis to categorically exclude pregnant
women from a study, especially a therapeutic study.

Assessment of Risks and Benefits

A clinical study may directly benefit the subjects, or the
study may be of no benefit to its subjects but the study
results may help others later or contribute to the advance-
ment of scientific knowledge. A study that will not yield
valuable data is unacceptable. A study should not be un-
dertaken unless the risks are believed to be predictable,
minimized, and proportional to the expected benefits. Risks
include the possibility of physical, psychological, socio-
logical, or other harm from participating in the study. Some
studies are unsupported and the subject may be responsi-
ble for the costs of participating, including laboratory tests
and medications. If a patient’s insurance refuses to cover
experimental treatment, there could be extensive economic
risks for the subject. In research involving an intervention
expected to provide direct benefit to the subject, a certain
amount of risk is morally justifiable. In studies evaluating
therapies for life-threatening illness, such as malignancy,
the risk of serious adverse effects and even death may be
acceptable. In research where there is no direct benefit, the
investigator and the IRB must evaluate whether the risks
are morally acceptable. There is a limit to the risks society
can ask individuals to accept for the benefit of others.

Though financial incentives for subjects cannot be con-
sidered a benefit, subjects are often financially compen-
sated for their time and discomfort. Such incentives must
be reasonable and based on the inconveniences of the study.
Excessive financial incentives are coercive and can impact
the voluntariness of subjects from disadvantaged socio-
economic groups.

Informed Consent

The concept of informed consent is at the heart of re-
search-subject protection. Informed consent is a process,
not just a form. Information must be disclosed to enable
subjects to voluntarily decide whether to participate. The
informed consent procedure should be designed to educate
the subject in terms he or she will understand. Therefore,
informed consent documents must be written in “lay lan-

guage.” Medical jargon and technical terms must be clearly
explained.

The Office of Human Research Protection requires that
the following information be provided to subjects before
they consent to participate in a study:
1. A statement that the study involves research, an expla-

nation of the purposes of the research, the expected
duration of the subject’s participation, and a description
of the procedures to be followed. The consent docu-
ments should describe the overall experience the sub-
ject will have and explain the research activity and the
fact that the research is experimental.

2. A description of any reasonably foreseeable risks or dis-
comforts the subject will experience while participating.
These risks must be described separately from the risks
that the subject would have from therapies they might
undergo even if not participating in the study.

3. A description of any benefits to the subject.
4. A disclosure of all the possible alternative treatments

and what is known about their efficacy and safety.
5. A statement describing the extent to which confidentiality

of records identifying the subject will be maintained.
6. An explanation and description of any treatments the

subject would receive if injured by participating in the
study, and what compensation the subject would re-
ceived in case of a research-related injury.

7. An explanation of whom the subject should contact
with questions about the research, the subject’s rights,
or a research-related injury.

8. A statement that participation is voluntary, that refusal
to participate will involve no penalty or loss of benefits
to which the subject is otherwise entitled, and that the
subject may discontinue participation at any time with-
out penalty or loss of benefits to which the subject is
otherwise entitled

Examination of a Respiratory Care
Clinical Research Project

With the above background information and an under-
standing of the necessity of ethical conduct of clinical
research, we will now review an actual respiratory care
clinical research project and identify the key issues in its
development and publication. One of the more important
recent advances in respiratory care was the determination
that respiratory-therapist-driven protocols hastened wean-
ing from mechanical ventilation and improved certain other
patient outcomes. In 1996 a randomized, controlled study7

was published that demonstrated that daily screening of
weaning readiness and performance of spontaneous breath-
ing trials (SBTs) by respiratory therapists were more ef-
ficient than physician judgment in liberating patients from
mechanical ventilation. Though these study results are fa-
miliar to most therapists, the development and conduct of
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the study gives a good example of the process of scientific
research.

The study involved daily evaluations of intubated pa-
tients in medical intensive care and cardiac care units. All
subjects were screened for weaning readiness and then
randomized into 2 groups. Subjects randomized to the ex-
perimental group underwent an SBT. If the subject passed
the SBT, the physician was notified orally and a note was
placed in the subject’s medical record indicating the suc-
cess of the SBT. The daily weaning readiness evaluations
and SBTs were carried out by members of the research
team not involved in the subjects’ care decisions. Subjects
randomized to the control group were screened for wean-
ing readiness, but no SBT was performed.

The results were as follows: notifying the physician of
the SBT success hastened successful weaning by 2 days,
shortened the duration of mechanical ventilation by 1.5
days, and reduced by half the complications related to
mechanical ventilation (Table 2 and Fig. 1). Costs were
also significantly less in the experimental group.

The study was approved and overseen by the hospital’s
IRB, and informed, written consent was required and ob-
tained from all subjects, though the report does not make
clear exactly how it was obtained. Given that the subjects
were intubated and possibly receiving sedative drugs, many
of them must not have had the capacity to give consent.
They would have been considered highly vulnerable to
coercion and inappropriate influence to participate because
of how ill they were. Presumably, the investigators ob-
tained consent from each patient’s legal representative (eg,
next of kin), but that is not stated in the report, and should
have been.

To interpret the importance of clinical research the in-
vestigators must address the potential for selection bias.
The phrase “intent to treat” means all the patients who had
the condition(s) that qualified them for preliminary con-
sideration to participate in the study (ie, “the patients we
intended to treat in this study”). Patients who had the
qualifying conditions but did not enter the study should be
compared to those who did, to identify differences be-

tween those groups and thus identify potential biases. Pa-
tients who entered but failed to complete the study must
also be described. If there was a systematic exclusion of
certain types of patients, that must be detailed in the report
and taken into account by any reader considering using the
experimental treatment in his own clinical practice.

Many journals now require that the report include a
flow chart that shows how many patients underwent initial
screening, how many were excluded from the study and
why, how many of what types of patients were included
(eg, male vs female), and the various steps at which pa-
tients exited or completed the study. In our example study,
323 patients were screened, and of those 15 could not
consent and 8 refused to participate (Figure 2). It appears
that all patients who entered the study were either extu-
bated or died.

The protocol for the control group in the example study
did not prevent control-group subjects from receiving an
SBT. If the physician decided to perform an SBT (as many
undoubtedly did prior to extubation), it was performed

Fig. 1. Percentage of intensive care and cardiac care unit patients
(in 2 study groups) weaned from mechanical ventilation. Subjects
in the control group were screened for weaning readiness, but no
spontaneous breathing trial (SBT) was performed. Subjects in the
test group received care per a protocol (driven by respiratory ther-
apists) that included SBT and informing the attending physician of
the SBT results. Test group patients were weaned and extubated
faster.

Fig. 2. Flow chart showing how many patients were screened,
excluded from (or refused to participate in), and entered into the
arms of the study. There were 343 “intent to treat” patients, which
are the patients who met the initial study criteria (in this case,
intubated patients in medical intensive care and cardiac care units).

Table 2. Outcomes in a Study of a Respiratory-Therapist-Driven
Ventilator-Weaning Protocol

Experimental
Group

(n)

Control Group
(n)

p

Weaning days (median) 1 3 � 0.001
MV days (median) 4.5 6 0.003
ICU days (median) 8 6 0.17
Hospital days (median) 14 15.5 0.93

MV � mechanical ventilation
ICU � intensive care unit
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when requested. This was probably because the investiga-
tors and the IRB would not allow denying a known, ben-
eficial therapy. Unfortunately, the results of SBTs in the
control group were not included in the report. Several
questions about the experiment’s design remain to be an-
swered in future investigations. Is passing an SBT ade-
quate to predict extubation readiness or is it passing the
SBT that is the essential part of shortening weaning? Were
the differences observed due to the control subjects not yet
being ready to extubate at the time the successful SBT was
observed in the experimental group? What form of noti-
fication was important: the note in the chart or the call
from the respiratory therapist? Additional studies have shed
some light on these questions.

Respiratory therapists participated in various ways
throughout the study. They collected the necessary data for
the weaning readiness screening. They explained the SBT
to the subjects and encouraged them during its application.
They monitored the subjects and reported SBT successes,
failures, and concerns to the physician investigators. They
reinstituted mechanical ventilation following the study and
kept the results confidential even from the treating physi-
cians until the notification occurred.

In the study described above, written, informed consent
was required. For some clinical trials an IRB will waive the
requirement to obtain written consent. In our study8 of an
innovative (but FDA-approved) heat and moisture exchanger
with patients following cardiac surgery, the IRB waived the
requirement for written consent. The studied device used a
chemical reaction to convert exhaled carbon dioxide to water
and heat. Bench tests suggested the device was very effective
at maintaining a high humidity in inhaled gases. We designed
a prospective, controlled study for a group of patients who
might benefit from the added heat production—those who
were hypothermic on admission to the intensive care unit
following cardiopulmonary bypass. The study could not be
blinded, because the devices are identifiable by appearance.
However, the subjects were randomized to receive either a
conventional or the investigational heat and moisture ex-
changer, and the data were collected prospectively. After dis-
cussions with the chair of the local IRB, the protocol was
approved with a waiver of written consent. The IRB required
only that the study subject’s attending surgeon had to orally
agree for their patient to participate in the study. Subjects
were randomized and certain data elements were collected
simultaneously with treatment delivery by the respiratory ther-
apists.

Summary

In prospective clinical research several important steps
are necessary. As with all research, development of the
hypothesis is essential. The hypothesis develops from a
clinical question and from reading other studies on the

topic. Refining the hypothesis to a statement that is pos-
sible to answer as “yes” or “no” will make data analysis
easier. The hypothesis statement should lead to designing
a control group to be compared to the experimental treat-
ment group. Involving an expert* in statistical analysis at
an early stage will avoid difficulties when the study’s data-
collection is complete and conclusions are being sought.
Once the hypothesis is refined and the research treatment
protocol developed, the IRB must be asked for approval. If
informed consent is needed, the IRB will carefully scru-
tinize the specific details of wording and risks. It is un-
likely that your first attempt at an informed consent doc-
ument will be accepted by the IRB. Do not despair;
eventually an acceptable consent form will be developed.

If the above description of the process of developing
and seeking approval for a clinical study is not too daunt-
ing, then you are ready to get involved in clinical research.
Begin by working on someone else’s project. Help obtain
consent and collect data. Participate in the discussions
about how to carry out a project. Listen to and offer sug-
gestions when things are at a “bottleneck.” Get a mentor to
help with your first project. Clinical research is fascinating
and enjoyable, and your participation in it may improve
care for many people. Clinical research is an honor and a
responsibility for the exceptional clinician.
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