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Control Groups Appropriate for Behavioral Interventions

WILLIAM E. WHITEHEAD

Center for Functional Gl and Motility Disorders, University of North Carolina at Chapel Hill, Chapel Hill, North Carolina

There are 4 sources of bias in clinical trials: investigator
bias, patient expectation (placebo response), ascertain-
ment bias (inadvertent selection of an unrepresentative
sample), and nonspecific effects such as the normal
waxing and waning of symptoms over time and the
quality of the doctor-patient relationship. In drug trials,
these biases are adequately controlled by comparing
active to inert pills, randomly assigning subjects to treat-
ments, blinding both the investigator and subject to
group assignment, and testing subjects at multiple sites.
However, there are special problems with conducting
clinical trials of behavioral or psychological interventions
that render these controls inadequate. It is impossible to
blind the experimenter to which treatment is active, it is
difficult to identify a control treatment that is inactive
but just as credible to the subject, and doctor-patient
relationship variables are more important than in drug
trials. The inability to blind the experimenter can be
circumvented by having an independent, blinded inves-
tigator assess the outcome, and doctor-patient effects
can be controlled by using multiple, experienced thera-
pists. The most difficult problem, identifying an appro-
priate control treatment, can be solved by adhering to 2
principles: the control treatment should be plausible,
and it should not have a significant impact on the mech-
anism that is thought to explain the effectiveness of the
investigational treatment. Investigators should confirm
that these 2 goals have been achieved by monitoring
expectation of benefit with a treatment credibility ques-
tionnaire, measuring changes in process variables (vari-
ables that reflect the presumed mechanism of treat-
ment), and monitoring differential dropout rates.

he purpose of a controlled clinical trial is to deter-

mine whether a treatment has specific value that is
due to a hypothesized mechanism of action and is not
attributable to nonspecific effects (i.e., sources of bias). A
clinical trial differs from usual clinical care. In a clinical
practice, providers normally take advantage of nonspe-
cific effects such as patient education, a good doctor-
patient relationship, and a positive expectation of benefit
to maximize patient improvement. Moreover, usual clin-
ical practice places less responsibility on patients for

keeping symptom records and coming in for checkups.
Because of these differences, clinical trials seem to un-
derestimate the effectiveness of new treatments relative
to what clinicians expect; therefore, large numbers of
patients need to be studied.

Because controlled clinical trials are so costly, they
should only be conducted when there is already evidence
from uncontrolled trials that the treatment is likely to be
more effective (or at least equally effective and cheaper)
than current therapy, and they should only be initiated
when the investigators have a clear hypothesis about how
the new treatment works. The importance of having an a
priori hypothesis about the mechanism of action will
become apparent.

Do Incontinence Treatment Trials
Require Controls for Placebo
Effects?

Investigators sometimes assume that it is not
necessary to carry out controlled trials for incontinence
because fecal and urinary incontinence are such objective
outcomes that patient expectations (placebo effects) and
investigator bias are unlikely to significantly affect the
outcome. From this perspective, enrolling patients who
have failed to respond to standard medical management
in an uncontrolled trial would appear to be adequate for
measuring outcomes. However, this is clearly not the
case. Table 1'-! shows that a wide range of behavioral
interventions have been recommended for the treatment
of incontinence, many of which are highly susceptible to
expectation effects. As 1 very clear example indicates,
Freeman and Baxby!! reported that hypnosis eliminated
urinary incontinence associated with detrusor instability
in 58% of patients and improved another 28%; these
reductions in incontinence were associated with im-
proved cystometrograms in the majority of patients.
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Table 1. Behavioral Treatments for Fecal
and Urinary Incontinence

Intervention Results

Biofeedback 50% of patients resolved fecal
incontinence and 25%
improved?:2; biofeedback
superior to drug treatment for
urge urinary incontinence3

Impaired rectal sensation
associated with fecal
incontinence; sensory training
improved continence4-¢

Meta-analysis supports efficacy of
pelvic floor exercises for stress
urinary incontinence”

Equal to biofeedback for

Sensory training

Kegel exercises alone

Verbally guided sphincter

training constipation® and fecal
incontinence®
Education 30% resolved incontinencelo;

equivalent to biofeedback®
58% symptom free; 28%
improved1t

Hypnosis for urge urinary
incontinence

Nonspecific treatment effects can also confound the
results of incontinence treatment trials, as shown in a
report by Heymen et al.'® These investigators enrolled
only patients who had failed all medical management of
fecal incontinence; instead of placing them immediately
in a behavioral program, they entered all patients in a
1-month run-in trial, during which education and good
medical management were instituted. The patients may
also have received more time and attention from the
investigators than they had previously received from
their family physicians. The result was that 30% of
subjects resolved their incontinence during the run-in
period.1¢

Types of Bias That Clinical Trials
Seek to Control

Investigator Bias

It is a well-accepted principle that the investiga-
tor should not decide which patients are assigned to the
experimental and control groups because in so doing it
would be nearly impossible to avoid biasing the study.
To protect against bias, patients are normally assigned to
groups by using a prearranged sequence of random num-
bers. The investigator should not be aware of the next
group assignment when screening a patient for enroll-
ment because he/she might unconsciously influence
group assignment through a biased decision regarding
whether the patient meets the inclusion criteria.

Patient Expectation (Placebo Response)

The patient’s confidence level that the treatment
to which he/she has been assigned will be effective can
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profoundly influence the outcome of the trial. In drug
trials for irritable bowel syndrome (IBS), for example,
placebo responses of up to 80% have been reported.!?
The placebo response is incompletely understood,'? but
some aspects of it are clear. For example, patients will be
inclined to evaluate their outcomes more positively if
they believe they are in the active treatment arm, and
they may be more motivated to comply with homework
assignments if they believe the treatment will be effec-
tive.

Ascertainment Bias

Self-selection for treatment. If patients are given
a choice between an active treatment and placebo, most
of them try to increase their chances of getting the active
treatment. In addition, those assigned to the inactive
treatment arm have less motivation to complete assign-
ments and lower expectation of improvement. In drug
studies, ascertainment bias can be controlled for by in-
suring that patients are blinded to their treatment as-
signment, but this is often not feasible with behavioral
interventions.

Other types of self-selection bias are less obvious and
are more difficult to control by blinding. Through var-
ious forms of publicity, clinics or individual providers
may become well known for providing specific types of
treatment. The patients who seek out these providers or
settings may be less motivated, and they may have lower
expectation of benefit if they are assigned to a different
treatment. Moreover, the patients who seek out special-
ized treatments may be atypical of the total population of
patients with the disorder.

Change in the subject pool over time. Clinical
trials may extend over years. During this time, the types
of patients attending the clinic may change, especially if
there is media publicity about the trial or if new treat-
ments become available. To minimize the impact of
changes in the subject pool over time, subjects are usu-
ally randomized in relatively small blocks to ensure that
comparable numbers of subjects are assigned to all arms
of the study at each stage of the investigation.

Differential dropout rate. Patients are more likely
to drop out of a trial if their condition is not improving;
the resulting effect is that more people drop out of the
control arms of studies compared with the active treat-
ment arms. Unless the dropouts are retained in the data
analysis and labeled treatment failures, this differential
dropout rate can seriously bias outcomes. A different
problem can occur in a behavioral intervention study if
the subjects are not randomized to the treatment group
they prefer: the subjects may drop out of the study before
beginning treatment. It is appropriate to exclude these



January Supplement 2004

patients from the analysis because they were not exposed
to treatment; however, significant numbers of dropouts
may result in important differences between the treat-
ment and control groups.

Nonspecific Effects

Doctor-patient relationship. In the course of
treating incontinence, physicians provide education and
advice on exercise and diet. They may also evaluate the
impact of medications the patient is taking and make
adjustments when necessary. These nonspecific aspects of
treatment may be helpful even if they are not regarded as
part of the treatment regimen being evaluated.'®© When
patients enter a trial, the physician or research coordina-
tor is likely to pay increased attention to these nonspe-
cific factors, which may improve outcomes.

In addition to these nonspecific treatment effects, the
quality of the relationship between the physician and
patient, particularly the physician’s authority and sym-
pathetic interest, can influence the outcome of treat-
ment.'* The placebo response is greater in clinical trials
in which the physician meets with the patient at all
follow-up visits than it is in trials in which a research
coordinator meets with the patients or when the pills are
mailed to the patient.!®

Regression to the mean (natural history of the
disease). Chronic disorders such as incontinence tend to
vary in their severity over time. Patients are more likely
to seek treatment, and to be enrolled in clinical trials,
when their symptoms are more severe, and symptom
severity may decrease simply as a result of the passage of
time.

Controlling for Bias in Drug Trials

Clinical trials to evaluate the efficacy of new drugs
are carried out frequently and are critically evaluated by
the United States Food and Drug Administration. As a
result, standards for conducting drug trials have evolved
to deal with most sources of bias. The consensus is that
these trials should be randomized, double-blinded, par-
allel group, placebo-controlled, multicenter studies.
Randomization of patients to treatment by a process in
which neither the investigator nor the patient has any
foreknowledge of group assignment minimizes the op-
portunities for investigator bias and self-selection bias.
Keeping both the investigator and the patient blinded to
group assignment throughout the trial minimizes inves-
tigator bias, placebo effects, and nonspecific treatment
effects. Parallel-group designs are preferable to crossover
designs because they avoid confounding the interpreta-
tion of the data by carry-over effects and minimize
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unblinding of the study by side effects. Placebo control
groups are used to minimize expectation effects. Recruit-
ing patients from multiple centers or using multiple
therapists from the same center minimizes the possibility
that nonspecific aspects of the doctor-patient relationship
will confound the study and makes it easier to accrue
large samples rapidly.

Special Problems With Designing
Control Groups for Behavioral
Interventions

It Is Not Possible to Blind the Investigator
as to Which Treatment the Patient Is
Assigned and Whether It Is the Active
Treatment or the Control Treatment

To compensate for the increased risk of investi-
gator bias, trials can be designed to (1) use multiple
therapists and have the data analyzed in a way that tests
for differences between therapists and (2) use indepen-
dent, blinded evaluators for assessment of outcome(s).

It Is Difficult to Identify a Control
Intervention That Is Inactive but
Equally Credible

If an inactive but credible control cannot be iden-
tified, it will be difficult to distinguish true treatment
effects from placebo (expectation) effects. Some ingenious
approaches to designing placebo controls have been pro-
posed, and these are discussed later. However, the 2 most
critical steps for insuring the adequate control of placebo
effects are (1) administering a test (e.g., the Credibility
Scale) after the initial exposure to the assigned treatment
that measures the credibility of the intervention and the
subject’s level of expectation of positive benefit'® and (2)
using process measures to assess whether the behavioral
intervention is changing the physiological or psycholog-
ical response it is supposed to modify, such as a change
in muscle strength or sensory threshold. One should be
able to show that the hypothesized process is occurring in
the active treatment group and not occurring—or oc-
curring to a lesser degree—in the control group. Ideally,
it should also be possible to correlate changes in the
process measure to symptom improvement. A third step
that can help to preserve the credibility of the treatments
is to pay close attention to how the project is titled,
advertised, and described in the consent form to mini-
mize cuing patients about which treatment arm is the
active one. We have taken the precaution of developing
separate consent forms for the active and control treat-
ments and have found that institutional review boards for
the protection of human subjects tolerate this process.
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Doctor-Patient Relationship Variables
Are More Important in Behavioral Trials

In behavioral interventions, the goal may be to
change cognitive attributions, increase perceptual vigi-
lance (awareness of rectal sensation), motivate the patient
to change habits or perform muscle strengthening exer-
cises, or decrease stress-related physiological arousal. The
amount of contact with the therapist, the status of the
therapist, and the quality of the relationship can influ-
ence these outcomes. It is frequently recommended to
investigators that they (1) have the same therapists pro-
vide both the active and inactive treatments, (2) use
multiple therapists, and (3) ensure that the amount of
contact time is identical for the active and inactive
treatment arms. However, strict adherence to equal con-
tact time may reduce the credibility of the control con-
dition by making the therapy situation too artificial. For
example, if the active treatment is interpersonal therapy
involving an initial 3-hour marathon session with the
patient and the control condition is standard medical
care,'” adherence to the equal-time requirement would
be impossible or at least highly artificial. The primary
consideration is to make the control condition credible to
the patient.

Control Groups for Behavioral
Treatment Trials

Waiting-List (Delayed Start) Control Group

Investigators sometimes randomize their patients
to one group that immediately begins the investigational
treatment and a second group that monitors symptoms
for a period of time equivalent to the time required for
the intervention in the first group before beginning the
treatment. This approach does control for nonspecific
treatment effects such as regression to the mean. How-
ever, this is the worst possible control for placebo effects
because no one expects to improve while they are waiting
to begin treatment; this situation creates a negative
expectation of improvement, which may artificially am-
plify the difference between the active (immediate) and
control (delayed start) groups.

Standard Medical Management

A number of studies have compared behavioral
interventions for treatment of IBS to standard medical
care.'7-'8 However, this is also a poor control for placebo
effects because patients will normally be referred to the
study only if they are perceived to have failed standard
medical management. Consequently, being assigned to
“more of same treatment” is likely to be associated with
a negative expectation for improvement.
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Pill Placebo

In their initial controlled trial of hypnosis for the
treatment of IBS, Whorwell et al.’® gave a placebo
capsule to control subjects. Placebo capsules may be an
acceptable way of controlling for the patient’s expecta-
tion of improvement, but a few precautions should be
observed. First, the patient must be provided with a
rationale as to why a drug would work to improve the
condition. Additionally, to be able to state in the consent
form that the pills could help, at least a few of the
patients should receive an active drug. A disadvantage of
placebo pill control groups is that patients who are
attracted to the trial because they want to try a behav-
ioral intervention may be reluctant to take a drug in-
stead.

False Feedback

Biofeedback is a frequently used behavioral inter-
vention for incontinence, and investigators have tried to
design placebo controls for it. An approach that has been
used for headache treatment, but not for incontinence, is
to provide visual or auditory feedback that appears to be
contingent on the patient’s muscle tension, although it is
in fact contingent on the muscle tension of a different
patient. This approach is no longer used because it is too
easy for patients to discover that the feedback display is
unrelated to their own physiological responses; they only
have to take a deep breath or intentionally tense their
muscle to see if this action changes the feedback dis-

play.2°

Biofeedback Training on a
Different Physiological Response

A good solution to providing a control for
biofeedback training is to train patients to control an
irrelevant physiological response that they believe might
reduce their symptoms. For example, in 1 study, patients
were asked to decrease the alpha frequency band in their
electroencephalogram?'—a response that, on the basis of
media accounts, they believed would decrease vascular
headaches but that was, in fact, counterproductive or
irrelevant.

Comparison to Alternative Treatments
That Are Cheaper or Less Effective

Several trials have compared biofeedback training
for incontinence to Kegel exercises??>2* or to verbal
guidance in contracting the pelvic floor muscles.” If
properly presented, these alternative treatments may be
as credible to patients as biofeedback. In a landmark
study of cognitive behavior therapy for IBS, Payne and
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Blanchard?> used a patient support group as the control
condition because patients found this to be a plausible
treatment for their bowel symptoms despite the fact that
there is no objective evidence that such treatment im-
proves IBS symptoms.

Summary

As the aforementioned examples show, it is pos-
sible to design credible control groups for behavioral
interventions provided that investigators adhere to 2
principles: (1) the control group treatment should be
plausible to patients, and (2) the control group treatment
should not have a significant impact on the mechanism
that is thought to explain the effectiveness of the inves-
tigational treatment. Investigators should confirm that
these 2 goals have been achieved by monitoring expec-
tation of benefit, measuring changes in process variables,
and monitoring differential dropout rates.
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