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studies found that 10 (71%) of 14
patients who received sham skin in-
cisions improved, compared with 14
(67%) of 21 patients who were actu-
ally treated with the procedure.1

More recently, arthroscopic surgery
for osteoarthritis of the knee has come
under scrutiny.2 One hundred eighty
patients were randomly assigned to re-
ceive arthroscopic debridement, ar-
throscopic lavage, or placebo incisions
with simulated debridement. During
this 24-month study, while there ap-
peared to be some improvement
from baseline in all groups, there was
no point at which either interven-
tion group reported significantly
greater improvements in pain or
function compared with the placebo
group. At one year, the mean ± S.D.
Knee-Specific Pain Scale (KSPS)
scores were 48.9 ± 21.9, 54.8 ± 19.8,
and 51.7 ± 22.4 for the placebo, lav-
age, and debridement groups, re-
spectively; at two years, the scores
were 51.6 ± 23.7, 53.7 ± 23.7, and
51.4 ± 23.2.

In addition to medical conditions,
drug dosage, color, schedule, route,
and brand name have been found to
affect the placebo response. Blackwell

et al.3 demonstrated a dose–response
relationship and confirmed an influ-
ence of product color. Medical stu-
dents were randomly given packets
containing one or several red or blue
placebo tablets. Students reported
sedative effects after taking the blue
tablets and stimulant effects after
taking the red ones. In addition, stu-
dents who received more than one
tablet reported larger effects. A meta-
analysis found that the healing rate
for duodenal ulcer was higher in pa-
tients who received placebo four
times a day rather than twice a day.4

Placebo injections elicited better re-
sponse rates than placebo tablets in a
study of migraine.5 Branthwaite and
Cooper6 reported that placebo repre-
senting brand-name aspirin products
was more effective against headache
than placebo representing generic as-
pirin products.

Some may claim that the placebo
effect is merely psychological; how-
ever, physiological changes have also
been associated with placebo. Two
recent studies found differences in
brain function between subjects re-
sponding to antidepressants and
subjects responding to placebo.7,8

Leuchter et al.7 enrolled 51 patients
with major depressive disorder in
one of two nine-week double-blind
studies. Patients were randomized to
receive either fluoxetine 20 mg/day
or placebo in one study and ven-
lafaxine 150 mg/day or placebo in the
other. Quantitative electroencepha-

The word “placebo” is derived
from the Latin for “I shall
please.” The Merriam-Webster

Online Dictionary defines placebo as
“a medication prescribed more for
the mental relief of the patient than
for its actual effect on a disorder” and
“an inert or innocuous substance
used especially in controlled experi-
ments testing the efficacy of another
substance.” It defines the placebo ef-
fect as “improvement in the condi-
tion of a sick person that occurs in
response to treatment but cannot be
considered due to the specific treat-
ment used.” The placebo effect may
confound drug efficacy research and
evaluation of therapeutic responses
in clinical practice, especially in the
treatment of depression, for which
the rate of response to placebo has
been reported to be as high as 50%.1

Recent meta-analyses have attempt-
ed to identify the degree of therapeu-
tic response in depression treatment
that may be attributed to the placebo
effect. Such studies may also, howev-
er, have underestimated the efficacy
of antidepressant drug therapy.

The placebo effect
No medical treatment—not even

surgery—is immune to the placebo
effect. In the late 1950s, a common
treatment for angina involved liga-
tion of the bilateral internal mammary
arteries to stimulate collateral
circulation. This procedure was
abandoned soon after two controlled
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lography (QEEG) was performed at
baseline and at weeks 1, 2, 4, and 8 to
detect any changes in cerebral perfu-
sion. Thirteen of 25 patients receiv-
ing antidepressants had a response to
treatment, defined as a score on the
Hamilton Depression Rating Scale
(HAM-D) of less than 10, as did 10 of
26 patients receiving placebo. A sig-
nificant decrease in prefrontal cor-
dance measures (a mathematical cal-
culation derived from QEEG power
that has a moderately strong associa-
tion with cerebral perfusion) were
seen in patients in the medication
group who responded at week 2, but
the difference partially resolved by
weeks 4 and 8. Patients in the placebo
group who responded had a signifi-
cant increase in prefrontal cordance
measures at weeks 4 and 8. The
QEEG findings indicated that re-
sponders in the placebo group had
higher levels of cerebral perfusion
with treatment than responders in
the antidepressant group.

A double-blind study by Mayberg
et al.8 measured metabolic changes
during treatment for a major depres-
sive episode. Seventeen men were
randomized to receive fluoxetine 20
mg/day or placebo. Positron emis-
sion tomography (PET) was per-
formed at baseline and weeks 1 and
6. Regional cerebral glucose metabo-
lism was measured in patients by in-
jecting a 5-mCi dose of 18F-labeled
fluorodeoxyglucose intravenously 40
minutes before each PET scan. Of the
15 patients who completed the study,
4 in the fluoxetine group and 4 in the
placebo group had a therapeutic re-
sponse (defined as a 50% decrease in
HAM-D scores from baseline). Both
the fluoxetine-group responders and
the placebo-group responders had
significant metabolic changes. The
placebo-group responders had an in-
crease in metabolism in the posterior
cingulated cortex at weeks 1–6, and
the fluoxetine-group responders had
a decrease in metabolism at week 1
and an increase by week 6. The pat-
tern of metabolic changes in the re-

sponders in the fluoxetine group, vi-
sualized by PET, closely matched
that seen in the placebo-group re-
sponders; however, the fluoxetine-
group responders had additional
metabolic changes in the brainstem,
striatum, and hippocampus. While
these two studies show distinct phys-
iological changes in patients who re-
sponded to antidepressants or place-
bo compared with those who did not
respond, the physiological changes
appeared to vary among responders
who received placebo and drug.

In general, the placebo effect, the
drug or treatment effect, and the ef-
fect of the natural history of the dis-
ease (i.e., regression to the mean) are
three elements of the therapeutic
effect.9 The placebo effect and the
natural history of the disease make it
difficult to discern the actual drug or
treatment effect. For example, in hy-
pertension with a fairly static disease
course, placebo may cause less dis-
tortion of drug efficacy than in a
progressively worsening disease,
such as terminal cancer, or in an un-
predictably fluctuating disease, such
as irritable-bowel syndrome. What
elicits or influences the placebo re-
sponse can be difficult to determine.
Multiple elements may contribute to
the placebo response, and quite often
patients begin to feel better as soon as
a visit with their physician is sched-
uled.10 The physical examination, the
laboratory tests, the white coat, the
institution name and reputation—all
could potentially elicit a placebo re-
sponse. One could classify the main
contributing factors as the physi-
cian’s expectations, the patient’s ex-
pectations, and the entire therapeutic
milieu.11 Not only does a patient’s
trust in the physician and the treat-
ment influence the therapeutic re-
sponse, but the physician’s manner
may as well (an illustration, perhaps,
of the “art” of medicine).

No one has been able to identify
any specific features that make a pa-
tient more likely to respond to place-
bo, including personality, cognitive

style, and education.9,12 It has been
suggested that patients afflicted with
chronic conditions with fluctuating
courses and highly subjective symp-
toms (e.g., back and other chronic
pain, chronic fatigue, arthritis, in-
somnia, asthma, and anxiety) may be
more vulnerable to the placebo ef-
fect, as may patients with less severe
forms of depression.11 Patients with
psychotic features, psychomotor re-
tardation, or chronic depression are
thought to be less responsive to pla-
cebo.12 However, when comparing
drug responses and placebo respons-
es, it is thought that patients who
show a placebo response have a faster
onset of therapeutic response while
response to an active drug is usually
delayed. Similarly, patients respond-
ing to placebo may have a more fluc-
tuating disease course when reacting
to environmental stressors, and
medication responders may have a
more stable course.

The placebo effect and
antidepressants

Clinical trials routinely use con-
trol groups to estimate the effect of
placebo and the natural history of the
disease so that the therapeutic efficacy
of a drug or treatment can be evalu-
ated. Recent meta-analyses of
placebo-controlled trials in patients
with depression have attempted to
identify the proportion of therapeu-
tic responses elicited by placebo and,
in so doing, have suggested that anti-
depressants are no more effective
than placebo.13-17 Furthermore, these
meta-analyses indicate that, if active
placebo (i.e., placebo that mimics the
adverse effects of the study drug) is
used, there is no significant differ-
ence in efficacy between placebo and
antidepressants.

Kirsch and Sapirstein13 evaluated
19 double-blind, placebo-controlled
studies. The studies included 2318
patients treated with amitriptyline,
amylobarbitone, fluoxetine, imi-
pramine, paroxetine, isocarboxazid,
lithium, liothyronine, adinazolam,
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amoxapine, phenelzine, venlafaxine,
maprotiline, tranylcypromine, and
bupropion. Significant differences in
mean effect sizes (mean posttreat-
ment score minus mean pretreat-
ment score, divided by pooled stan-
dard deviation) were found between
the medication and placebo groups
(1.55 and 1.16, respectively) (p <
0.001), suggesting that 75% of the ben-
efit of the active drug was obtained
from inactive placebo. However, the
authors proposed that if active place-
bo had been used the differences be-
tween the groups would have been
smaller. The reasoning was that sub-
jects receiving the study drugs would
have recognized adverse drug effects
and realized that they were receiving
active medications, thus inadvert-
ently unblinding the study and mag-
nifying the placebo effect. To extract
the impact of the natural history of
the disease on the therapeutic effect,
the authors evaluated 19 psychother-
apy studies with a no-treatment or
waiting-list control group. Mean ef-
fect sizes were 1.60 for subjects re-
ceiving psychotherapy and 0.37 for
subjects receiving no therapy. The
impact of natural disease history was
estimated to account for 23.8% of
the therapeutic response; thus, the
placebo effect may be calculated to
have accounted for 50.97% of the
therapeutic response and the drug
effect for only 25.16%.

This study design was used further
by Kirsch et al.14 to analyze efficacy
data from 47 placebo-controlled,
short-term efficacy trials of fluoxe-
tine, paroxetine, sertraline, venlafax-
ine, nefazodone, and citalopram that
were submitted to FDA (9 of the 47
trials were excluded from the analy-
sis because of exclusion of mean
improvement scores; fluoxetine,
venlafaxine, and nefazodone were
analyzed). The results suggested that
85% of the drug response was dupli-
cated by placebo. The authors specu-
lated that the high placebo response
in this analysis occurred because all
clinical trial results submitted to

FDA, including data not published,
were evaluated. Publication bias may
have led to the lower placebo re-
sponse rate estimated in the authors’
previous meta-analysis,13 since trials
with less significant response rates
were less likely to be submitted for
publication.

Given the idea that the apparent
therapeutic effect of antidepressants
may in fact be mostly the placebo
effect magnified by study unblinding
due to adverse effects of the active
drug, some may wonder whether the
use of antidepressants is justified.
However, there are flaws in meta-
analyses. Generally speaking, meta-
analyses are inferior to direct experi-
mental studies because of the probable
heterogeneity of study subjects,
treatments, dosages, rating scales,
investigators, and statistical methods
among the studies included. In addi-
tion, assumptions are often made in
data analysis because of inconsistent
reporting.

Additional factors could poten-
tially skew the conclusions of the two
meta-analyses concerning antidepres-
sant efficacy. Most studies included in
the meta-analyses were short-term tri-
als. In the meta-analysis by Kirsch and
Sapirstein,13 study treatment periods
ranged from 1 to 20 weeks (mean,
4.82 weeks). The meta-analysis by
Kirsch et al.14 included trials lasting 4
to 8 weeks. The placebo effect is gen-
erally not thought to be maintained
for long periods.12 Also, for ethical
reasons, enrollment of severely de-
pressed or high-risk study subjects,
such as people who are suicidal or in
need of immediate medical treat-
ment, in placebo-controlled studies
is not recommended.18 Kirsch et al.14

reported that the mean baseline
HAM-D scores of study subjects
ranged from 21.0 to 29.7; in one study,
the average baseline score was 17.21.
Typically, inclusion of a subject in an
antidepressant clinical trial requires a
baseline HAM-D score of greater than
18. On a 17-item HAM-D scale, scores
below 7 indicate normal mood, while

scores above 20 indicate significant
depression in need of treatment. To-
tal scores may range from 0 to 50.19

Milder and more acute forms of de-
pression are thought to have high
placebo response rates.11 Finally,
while these meta-analyses did indi-
cate that placebo elicits responses
similar to those of active drug thera-
py, the recent studies by Leuchter et
al.7 and Mayberg et al.8 strongly sug-
gest that the physiological responses
differ.

Kirsch et al.14 questioned the crite-
ria used by FDA to evaluate antide-
pressant medications. However, ac-
cording to Temple and Ellenberg,20

up to half of modern trials of antide-
pressants do not distinguish a drug
with known efficacy from placebo,
and antidepressants are not the only
class of drugs with test-sensitivity
problems:

Analgesics, anxiolytics, antihyper-
tensives, hypnotics, antianginal
agents, angiotensin-converting-
enzyme inhibitors for heart failure,
postinfarction beta-blockers, anti-
histamines, nonsteroidal asthma
prophylaxis, motility-modifying
drugs for gastroesophageal reflux
disease . . . are often indistinguish-
able from placebo in well-designed
and -conducted trials. . . . Even if a
drug is statistically significantly su-
perior to placebo in only 50% of
well-designed and well-conducted
studies, that proportion is still vast-
ly greater than the small fraction
that would be expected to occur by
chance if the drugs were ineffective.

Variations in study populations,
compliance with therapy, concomi-
tant medications, the natural his-
tory of the disease, and treatment-
refractory illnesses all have the
potential to reduce drug–placebo
differences.20

Despite the potential problems
with placebo-controlled trials, the
Declaration of Helsinki recommends
testing “the benefits, risks, burdens
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and effectiveness of a new method . . .
against those of the best current pro-
phylactic, diagnostic, and therapeu-
tic methods. This does not exclude
the use of placebo or no treatment in
studies where no proven prophylac-
tic, diagnostic, or therapeutic meth-
od exists.”21

The National Depressive and
Manic–Depressive Association states
the following about the use of
placebo in clinical trials of mood
disorders:

• Patients with mood disorders have
inherently high placebo response
rates. Without placebo . . . most study
findings are difficult to interpret, and
the risks associated with research can-
not be justified.

• Placebo is justified when testing a
new antidepressant with a novel
mechanism of action . . . and when . . .
newer members in a class may offer
important advantages over the origi-
nal drug.

• If mood disorder research ever
reaches a point at which effect sizes
for standard drugs are large and can
consistently be shown to be superior
to placebo, it may be appropriate to
consider noninferiority trials for new
drugs. However, the state of research
is not at the point at which noninfe-
riority trials can be considered scien-
tifically valid.

• Placebo-controlled trials in unipolar
depression are ethical given sufficient
informed consent, monitoring, and
safety procedures, except in patients
who are suicidal, have acute psycho-
sis, or need immediate treatment.18

Discussion
Placebo-controlled trials continue

to be invaluable, since they allow
for smaller samples without decreas-
ing statistical power. Noninferiority
trials, in which a new agent is com-
pared with a standard therapy, re-
quire larger samples to minimize the
potential for false-positive results.22

The added cost may dissuade re-
searchers from evaluating possible

new therapies and may increase the
number of people who are treated
with potentially inferior agents.
Therefore, we can expect to see pla-
cebo continue to be used in clinical
studies of antidepressants.

The recent meta-analyses discred-
it the efficacy of antidepressants and
perhaps seek to reinforce the role of
psychotherapy in the treatment of
depression. Such conclusions have
the potential to misinform the public
by implying that antidepressants are
useless, even though a small effect of
antidepressants was found in the
meta-analyses. The studies observed
a 15–25% benefit of antidepressants
above the placebo effect, which is rel-
atively consistent with the results of
antidepressant clinical trials.13,14 It is
also important to keep in mind that
“change on dimensional measure
may be difficult to extrapolate to a
clinical setting.”12

Because the placebo effect is an
important element of the therapeutic
response, further study is needed to
enhance our understanding of what
patient characteristics or clinical fac-
tors promote placebo responses in
order to control for the interference
of these responses in clinical trials of
therapeutic efficacy. While knowl-
edge of these factors may eliminate
future controversies regarding thera-
peutic response rates—and perhaps
further investigation of the use of ac-
tive placebo is warranted—their ma-
nipulation also has the potential to
amplify clinical responses in practice
to improve therapeutic outcomes.
Clinicians should keep in mind sev-
eral factors about the placebo effect:
(1) the placebo effect can occur with
any treatment, and anyone is suscep-
tible, (2) there are not only psycho-
logical responses to placebo, but also
physiological ones, (3) the placebo
effect has the potential to increase
therapeutic effects and should be
used to advantage, (4) the placebo
effect tends to be rapid and fluctuat-
ing; drug effects tend to be more sta-
ble, and (5) placebo responses appear

to differ physiologically from re-
sponses to drug therapy.

References
1. Shapiro AK, Shapiro E. The placebo: is it

much ado about nothing? In: Harrington
A, ed. The placebo effect: an interdiscipli-
nary exploration. Cambridge, MA: Har-
vard Univ. Press; 1997.

2. Moseley JB, O’Malley K, Peterson NJ et
al. A controlled trial of arthroscopic sur-
gery for osteoarthritis of the knee. N Engl
J Med. 2002; 347:81-8.

3. Blackwell B, Bloomfield SS, Buncher CR.
Demonstration to medical students of
placebo responses and non-drug factors.
Lancet. 1972; 10(1):1279-82.

4. De Craen AJ, Moerman DE, Heisterkamp
SH et al. Placebo effect in the treatment of
duodenal ulcer. Br J Clin Pharmacol.
1999; 48:853-60.

5. De Craen AJ, Tijssen JG, de Gans J et al.
Placebo effect in the acute treatment of
migraine: subcutaneous placebos are bet-
ter than oral placebos. J Neurol. 2000;
247:183-8.

6. Branthwaite A, Cooper P. Analgesic ef-
fects of branding in treatment of head-
aches. Br Med J. 1981; 282:1576-8.

7. Leuchter AF, Cook IA, Witte EA et al.
Changes in brain function of depressed
subjects during treatment with placebo.
Am J Psychiatry. 2002; 159:122-9.

8. Mayberg HS, Silva JA, Brannan SK et al.
The functional neuroanatomy of the pla-
cebo effect. Am J Psychiatry. 2002; 159:
728-37.

9. Thompson WG. Placebos: a review of the
placebo response. Am J Gastroenterol.
2000; 95:1637-42.

10. Backonja M, Brown WA. Harnessing the
placebo effect. Hosp Pract [serial online].
1998.

11. Kaptchuk TJ. The placebo effect in alter-
native medicine: can the performance of
the healing ritual have clinical signifi-
cance? Ann Intern Med. 2002; 136:817-25.

12. Quitkin FM. Placebos, drug effects, and
study design: a clinician’s guide. Am J
Psychiatry. 1999; 156:829-36.

13. Kirsch I, Sapirstein G. Listening to prozac
but hearing placebo: a meta-analysis of
antidepressant medication. Prev Treat
[serial online]. 1998 Jun 26; vol. 1, article
0002a.

14. Kirsch I, Moore TJ, Scoboria A et al. The
emperor’s new drugs: an analysis of anti-
depressant medication data submitted to
the US Food and Drug Administration.
Prev Treat [serial online]. 2002 Jul 15; vol.
5, article 23.

15. Moncrieff J, Wessely S, Hardy R. Meta-
analysis of trials comparing antidepres-
sants with active placebos. Br J Psychiatry.
1998; 172:227-31.

16. Greenberg RP, Bornstein RF, Zborowski
MJ et al. A meta-analysis of fluoxetine
outcome in the treatment of depression. J
Nerv Ment Dis. 1994; 182:547-51.

17. Greenberg RP, Bornstein RF, Greenberg



1063Am J Health-Syst Pharm—Vol 61  May 15, 2004

COMMENTARY Placebo effect

MD et al. A meta-analysis of antidepres-
sant outcome under “blinder” condi-
tions. J Consult Clin Psychol. 1992; 60:
664-9.

18. Chareny DS, Nemeroff CB, Lewis LL
et al. National Depressive and Manic–
Depressive Association consensus state-
ment on the use of placebo in clinical
trials of mood disorders. Arch Gen Psychi-
atry. 2002; 59:262-70.

19. First MB, ed. Handbook of psychiatric
measures [CD-ROM]. Washington, DC:
American Psychiatric Association; 2000.

20. Temple R, Ellenberg SS. Placebo-
controlled trials and active-control trials
in the evaluation of new treatment. Part
1: ethical and scientific issues. Ann Intern
Med. 2000; 133:455-63.

21. National Institutes of Health. World
Medical Association Declaration of Hel-

sinki: ethical principles for medical re-
search involving human subjects. http://
206.102.88.10/ohsrsite/guidelines/
helsinki.html (accessed 2003 Mar 27).

22. Amdur RJ, Biddle C. An algorithm for
evaluating the ethics of placebo-
controlled trials. Paper presented at 15th
Annual Meeting of the Applied Research
Ethics National Association. Boston, MA;
2001 Dec.


