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Objective: The use of placebos is a nec-
essary, if controversial, part of determin-
ing the efficacy of new antidepressants in
randomized clinical trials. Such studies
need to convey accurate and useful risk-
benefit information to subjects since ef-
fective treatments are withheld. The au-
thors assessed the cost-effectiveness of
entering such a trial from the perspective
of potential subjects.

Method: The choice between individual-
ized psychiatric treatment and an 8-week
placebo-controlled, randomized clinical
trial was modeled by using a static model.
The analysis was conducted from the per-
spective of a potential subject who has
moderate depression, is at low risk for sui-
cide, has no comorbid conditions, and
lacks adequate insurance to pay for men-
tal health services. The trial was assumed
to be free for subjects, except for indirect
costs. Model outcomes included the prob-
ability of treatment response at 8 weeks

and “decremental” cost-effectiveness. Data
were based on reviews of published and
some unpublished clinical trials of novel
antidepressants that were eventually
shown to be efficacious.

Results: A participant in a typical anti-
depressant efficacy trial has a chance of
treatment response almost 25% less than
that with individualized treatment. An
uninsured participant can expect to save
just over $164 for every 10% chance of re-
sponse sacrificed by entering the placebo-
controlled trial.

Conclusions: For placebo-controlled an-
tidepressant trials, it is possible to derive
systematic and evidence-based estimates
of the burdens and potential benefits to
subjects. Such information may be more
useful for institutional review boards and
potential subjects than an unstructured
enumeration of risks and benefits.

(Am J Psychiatry 2003; 160:1272-1276)

Ecebo-controlled randomized clinical trials testing
novel antidepressants are receiving considerable atten-
tion because of the inherent ethical tension in using place-
bos when effective treatments exist (1-3). Despite heated
debate, most countries permit placebos in such contexts
as long as the research is approved by a research ethics
committee, informed consent is obtained from the partic-
ipants, and the risks and burdens to the subjects are not
excessive (3, 4). Excessive risks and burdens are usually
defined as an increased risk of death or permanent injury
due to the use of placebo (4, 5), although other additional
safeguards have been proposed (2).

The debate over the ethics of using placebo controls in
place of proven treatments has focused exclusively on the
permissibility of such trials (1, 2, 5, 6). But a related ethical
issue has received little attention, viz., the special burdens
created for the informed consent process for such clinical
trials. Given the potential for a lower expected health ben-
efit from opting for a randomized controlled trial rather
than individualized treatment and given the apparent ten-
dency of research participants to enroll out of self-interest
(7), it is important to help potential participants avoid the
therapeutic misconception (8) that entering the trial has
more expected health benefit than it actually has.
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While it is important to enumerate the risks and poten-
tial benefits as well as to mention the option of receiving
individualized treatment, a mere enumeration without an
objective comparison of the two options may not be
enough. We derive here one type of comparative informa-
tion that balances the burdens and benefits of individual-
ized treatment against those of a randomized controlled
trial. It may be of interest to potential participants, re-
search ethics committees, investigators, and other parties
with a stake in ensuring a valid informed consent process
for such clinical trials.

Method

Type of Analysis

We performed a cost-effectiveness analysis using decision-
analytic modeling to compare two options: receiving routine
individualized psychiatric treatment (status quo strategy) and
participating in a placebo-controlled, randomized, double-blind
clinical trial of a new antidepressant (alternative option), as shown
in Figure 1 (generated by using Data 4.0 from TreeAge Software,
Williamstown, Mass.).

Since the decision is one made by potential subjects, the anal-
ysis was performed from their perspective.
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FIGURE 1. Decision Tree for Choosing Between Individualized Treatment for Depression and a Placebo-Controlled Clinical

Trial of a New Antidepressant
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We considered persons who are typically approached for ran-
domized clinical trials of antidepressants: in early middle age
(40s), predominantly female, with moderate depression (mean
baseline score of 22 on the 17-item Hamilton Depression Rating
Scale) and no significant comorbid conditions (9). While this
group does not reflect the general clinical population of persons
with major depression (10), this restriction is appropriate for the
ethical question at issue. In addition, the potential participants
were assumed to lack insurance coverage for mental health ser-
vices and medications.

Time Horizon and Boundaries

We restricted the outcome of interest to a question that we felt
would be meaningful to potential participants: “How much worse
(or better) off would I be in terms of meaningful improvement in
my condition by the end of the randomized clinical trial if I
choose to enroll in the trial, instead of receiving individualized
psychiatric treatment—and at what savings (or cost)?” We chose a
trial of 8 weeks’ duration to define the time horizon. We did not
consider the major complication of depression, suicide, because
there appear to be no differences in the rates of suicide and sui-
cidal ideation between placebo conditions and drug conditions
and because the estimates of suicide and suicidal ideation in per-
sons in depression trials fall within the range estimated outside
the context of randomized clinical trials (11, 12). Indeed, under
current regulatory guidelines, if there was a clinically meaningful
increase in the suicide rate attributable to the use of placebos,
then such clinical trials would be banned and the present analysis
would be unnecessary. Other longer-term effects (e.g., effect of
delayed treatment on long-term outcome) are ignored, as there
are few data regarding this issue.

Status Quo Strategy

The individualized treatment option assumes 8 weeks of phar-
macotherapy. There is one 1-hour initial diagnostic evaluation
followed by three 20-30-minute maintenance visits. If the initial
strategy fails, two more maintenance visits are required and the
psychiatrist will try an alternative medication strategy. Patients
who drop out are assumed to do so on average after three visits.

The outcome of interest is the likelihood of a substantial im-
provement in symptoms. We used the most widely used defini-
tion of “response” in randomized clinical trials, i.e., greater than
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TABLE 1. Base Case Assumptions for a Cost-Effectiveness
Analysis of the Choice Between Individualized Treatment
for Depression and a Randomized Clinical Trial of a New
Antidepressant @

Efficacy or Cost Variable Estimate
Efficacy variables
Rates of response (%)
Individualized treatment, first drug 50
Individualized treatment, second strategy 50
New drug in randomized clinical trial 49
Placebo in randomized clinical trial 30
Dropout rates for nonresponders (%)
Individualized treatment 40
Randomized clinical trial 60
Ratio of drug to placebo subjects in randomized
clinical trial 1:1
Costs (dollars)
Initial physician visit (sliding scale for a person earning
$10/hour without insurance) 77
Each follow-up physician visit (sliding scale) 60
Monthly supply of medication (100 mg/day of sertraline) 90
Hourly wage of patient 10

2 The rationales for these estimates are given in the text.

50% improvement in the Hamilton Depression Rating Scale score
(13, 14). This correlates fairly well with global rating scales akin to
what a clinician might find useful (9).

The efficacy assumptions for the base case are listed in Table 1.
A wide range of response rates are reported. While some cost-
effectiveness analyses of the treatment of depression in the pri-
mary care context used a response rate close to 90% (15, 16), we
adopted a more conservative estimate based on both our clinical
judgment and the literature (14, 17). The response rate for indi-
vidualized treatment is assumed to be 50% for the initial strategy
(14) and a 50% success rate for treatment of the initial nonre-
sponders who do not drop out (18).

The dropout rates are modeled in the decision tree as condi-
tional on nonresponse. This is a simplification as it is likely that
some persons who respond to an antidepressant will drop out be-
cause of side effects. We could not find reliable data on this. What
exists are data on dropouts according to assigned groups in ran-
domized clinical trials (9, 11, 13). It was reasoned that a person in
individualized treatment who does not respond to an initial med-
ication will be less likely to drop out (conditional probability of
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TABLE 2. Results of a Cost-Benefit Analysis of the Choice Between Individualized Treatment for Depression and a Random-

ized Clinical Trial of a New Antidepressant

Cost Cost Savings of

Treatment Choice (dollars)  Clinical Trial (dollars)

Effectiveness

Decremental Cost-Effectiveness
Ratio for Clinical Trial (dollars)?

Decremental Effectiveness
of Clinical Trial (%)2

541.80
133.70

Individualized treatment

Randomized clinical trial 408.10

24 16.45

aSame as absolute benefit decrease; reflects the percentage of the chance of meaningful response sacrificed by opting for the randomized

clinical trial over individualized treatment.

P The amount an individual would save per 1% decrease in response rate when the randomized clinical trial is chosen over individualized

treatment.

0.4) than a nonresponder in a randomized clinical trial (condi-
tional probability of 0.6). The overall dropout rates for both clini-
cal trials and individualized treatment are based on published
data (9, 11, 14).

Alternative Option

In the randomized clinical trial option, it is assumed that a
fixed dose or doses will be used throughout the trial and that the
subjects cannot leave and enter another treatment group as an
adjustment to clinical response. There is a 50% chance of receiv-
ing the placebo. There is an initial 2-hour visit followed by seven
more 1-hour visits, unless a person drops out. Patients who drop
out are assumed to do so on average after three visits.

A key assumption in the base case is that the response rate for
subjects who receive the study drug in the randomized clinical
trial is the average of the response rates across published reports
of studies of antidepressants known to be effective. Thus, it is as-
sumed that the clinical trial at issue will show a significant advan-
tage of the study drug over placebo, with response rates of 49% for
the study drug and 30% for placebo (9). While the rates of re-
sponse to placebo might be higher in unpublished, “failed” stud-
ies (19), our estimate is supported when both published and un-
published studies of an efficacious drug are taken into account
(11, 13).

Estimating Costs

Table 1 provides a summary of cost estimates, given in 2002
U.S. dollars. Time off from work includes both the appointment
duration and one additional hour per visit to account for travel.
The fee schedule for psychiatric visits was taken from the sliding
scale of the University of Rochester’s Strong Behavioral Health
outpatient department, and it is appropriate for a person earning
$10/hour (annual income, $18,000 to $21,000). The cost of the
drug for individualized treatment was derived from the actual
cost to patients at Strong Behavioral Health pharmacy. An initial
treatment failure leads to a 50% increase in medication cost (ei-
ther because the dose must be increased or because an entirely
new prescription is needed and it may overlap for some time with
the initial drug because of tapering). All components of the clini-
cal trial are assumed to be free, except for the cost incurred in be-
ing away from work. Given the study boundaries and time hori-
zon, no discounting or adjustments for inflation are needed.

Analysis

To analyze the difference in effectiveness between the two al-
ternatives, we adapted concepts used in evidence-based medi-
cine (20), as follows. We calculated the absolute benefit decrease
as the arithmetic difference in therapeutic response between the
two strategies and the relative benefit decrease as the propor-
tional decrease in response rate from choosing the randomized
clinical trial over individualized treatment. Finally, we defined
and calculated the number of study subjects that need to be en-
rolled to prevent one clinical trial subject from responding to
treatment because he or she chose the clinical trial over individu-
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alized treatment, and we defined that number as the reciprocal of
the absolute benefit decrease.

We also calculated the incremental cost-effectiveness of the clin-
ical trial in relation to individualized treatment; this was defined as
the additional cost (or savings) involved in increasing (or decreas-
ing) the probability of achieving a therapeutic response. In situa-
tions where the probability of achieving a therapeutic benefit is less
in the alternative strategy and less costly than in the status quo
strategy, we use the term “decremental cost-effectiveness ratio.”

Results

Effectiveness and Costs

A summary of the cost-effectiveness analysis for the
base case is presented in Table 2. The individualized treat-
ment yields a 64% response rate, while the placebo-con-
trolled randomized clinical trial yields a 40% response
rate. The absolute benefit decrease for a subject entering
the clinical trial is therefore 24%. The relative decrease in
benefit is 38% (24%/64%). The number of subjects needed
to result in one person not responding to treatment be-
cause he or she chose the randomized clinical trial over in-
dividualized treatment is approximately four (1/0.24).

The expected cost of individualized treatment for 8
weeks is $542, while the expected cost of participating in a
clinical trial is $134. The decrease in cost from choosing
the clinical trial is $408.

For every 1% chance of treatment response sacrificed in
forgoing individualized treatment and instead entering
the randomized clinical trial, there is a $16.45 savings to
the subject. Thus, for every 10% chance of response sacri-
ficed, our subject would gain about $165.

Sensitivity Analyses

In decision and cost-effectiveness analyses such as this,
it is important to assess the effect of various assumptions
made in the model (21, p. 31). The one-way sensitivity
analyses for the decremental cost-effectiveness and for
the decremental effectiveness are presented in Table 3 for
11 selected estimates of the model. In general, the model
is fairly robust to changes in model estimates. For exam-
ple, when the placebo response rate is assumed to be 50%
rather than 30%, the efficacy advantage of individualized
treatment decreases but is still 15%; the cost savings from
each 1% chance of response sacrificed consequently goes
up from about $16 to $27. The sensitivity analyses favor
the individualized treatment option at all points for all
one-way analyses.

Am | Psychiatry 160:7, July 2003



SCOTT Y.H. KIM AND ROBERT G. HOLLOWAY

TABLE 3. Sensitivity Analyses of the Effects of Altering Efficacy and Cost Assumptions for Choosing Between Individualized
Treatment for Depression and a Randomized Clinical Trial of a New Antidepressant

Range for

Decremental Effectiveness Decremental Cost-Effectiveness

Sensitivity  of Clinical Trial for Sensitivity  of Clinical Trial for Sensitivity

Efficacy or Cost Variable Analysis Analysis Range? Analysis RangeP
Efficacy variables Percent Percent Dollars
Rates of response
Individualized treatment, first drug 30-80 12-47 8-37
Individualized treatment, second strategy 20-70 16-31 13-26
New drug in randomized clinical trial 25-70 14-37 11-28
Placebo in randomized clinical trial 10-50 15-35 12-27
Dropout rates for nonresponders
Individualized treatment 10-60 20-32 14-19
Randomized clinical trial 40-100 24¢ 16-17
Ratio Percent Dollars
Ratio of drug to placebo patients in randomized clinical trial 1:1to 4:1 19-25 16-21
Costs Dollars Percent Dollars
Initial physician visit 30-200 244 15-21
Each follow-up physician visit 20-100 244 11-22
Monthly supply of medication (100 mg/day of sertraline) 50-150 244 13-22
Number Percent Dollars
Follow-up visits in individualized treatment for patients with
initial nonresponse 3-6 244 15-17

a Reflects the percentage chance of meaningful response sacrificed in opting for the randomized clinical trial over individualized treatment.
b Reflects the cost savings per 1% decrease in response rate when the randomized clinical trial is chosen over individualized treatment.

¢ Dropouts in the randomized clinical trial are counted as nonresponders, so the effectiveness value does not change from the base case.
dNo change in effectiveness from the base case occurs since only the costs are varied.

What would happen if more than one variable at a time
is examined? A two-way analysis (i.e., estimates when two
variables are varied simultaneously) of the rates of re-
sponse to placebo and drug in the randomized clinical
trial showed that even if the placebo response is 50% and
the drug response rate is 70%, individualized treatment
would still have a 4% expected advantage in response rate.
At the other extreme, if the placebo and drug response
rates are 10% and 25%, respectively, individualized treat-
ment would have a 46% efficacy advantage. While these
estimates at the extremes are unlikely to occur, they serve
to frame the range of possible outcomes.

Discussion

The purpose of this analysis was to quantify the trade-
offs faced by a potential research participant as he or she
contemplates entering a placebo-controlled, randomized
clinical trial rather than individualized treatment for the
treatment of major depression. If the potential subject is
primarily seeking rapid and meaningful improvement in
his or her depression, the clinical trial should not be cho-
sen since doing so involves giving up 24% of the chance of
treatment response. This confirms one of the recommen-
dations of an important consensus panel (1). Further, sen-
sitivity analyses reveal that for every one-way analysis, the
superior effectiveness of individualized treatment is
maintained at all points. This is true even if the exposure
to placebo is minimized by increasing the ratio of drug to
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placebo subjects in the clinical trial to 4:1. However, if the
subject is willing to trade off treatment response in order
to save money, then he or she would save $408 by giving
up 24% of the chance of response by entering the random-
ized clinical trial.

Limitations

The limitations of this study are, first, we did not address
other factors that may go into a potential participant’s
decision to enter a clinical trial. These include open-label
extensions with free maintenance medication, financial
incentives for participation, and altruistic motives for par-
ticipation. However, the effectiveness analysis clarifies
how strong a motive these other considerations have to be
in order to outweigh the loss in chance for treatment re-
sponse. Second, the quality of the data for the clinical trial
option is based on several meta-analyses and is relatively
high. The quality of the data for individualized treatment,
however, involves clinical judgment. It is inherently diffi-
cult to estimate treatment responses for a group of pa-
tients that constitute only a minority of a general psychiat-
ric clinic’s population, since efficacy trials involve such
atypical patients (10). The cost estimates for the base case
are also limited. Since there are no data on the insurance
status of actual participants in clinical trials of antidepres-
sants, the assumption of a lack of insurance for our base
case is best seen as an illustrative exercise. Third, the base
case assumes that the experimental drug at issue will turn
out to have significant efficacy advantage over placebo.
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Since not all attempts to receive marketing approval suc-
ceed and since about half the trials of effective antidepres-
sants fail to show a significant difference from placebo (3),
this is an assumption clearly in favor of randomized clini-
cal trials. Finally, every model is only as good as its as-
sumptions. While we believe the estimates for the base
case analysis are reasonable, we provide an extensive sen-
sitivity analysis in Table 3 so that the reader can assess the
effects of varying the assumptions used in this model.

Policy Implications and Future Studies

It is possible to derive clear, quantitative conclusions
about the risks and potential benefits of participating in
placebo-controlled clinical trials that withhold effective
treatments. One useful metric is the number of subjects
needed in such a randomized clinical trial before one
subject fails to respond to treatment as a result of enroll-
ing in the clinical trial rather than receiving individual-
ized treatment. It seems important information for sub-
jects or members of research review committees to know
that one in four persons in a randomized clinical trial will
fail to experience meaningful improvement in symptoms
because of the withholding of treatment that is necessary
for research. Such information may be more useful and
thus more ethically appropriate than the laundry list of
potential risks and benefits usually given to research sub-
jects. Further studies may determine whether such infor-
mation is acceptable and desired by subjects, whether it
decreases the therapeutic misconception, and how it af-
fects recruitment.
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