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Background: No regulations govern placebo composition. The
composition of placebos can influence trial outcomes and merits
reporting.

Purpose: To assess how often investigators specify the composition
of placebos in randomized, placebo-controlled trials.

Data Sources: 4 English-language general and internal medicine
journals with high impact factors.

Study Selection: 3 reviewers screened titles and abstracts of the
journals to identify randomized, placebo-controlled trials published
from January 2008 to December 2009.

Data Extraction: Reviewers independently abstracted data from the
introduction and methods sections of identified articles, recording
treatment type (pill, injection, or other) and whether placebo com-
position was stated. Discrepancies were resolved by consensus.

Data Synthesis: Most studies did not disclose the composition of
the study placebo. Disclosure was less common for pills than for
injections and other treatments (8.2% vs. 26.7%; P � 0.002).

Limitation: Journals with high impact factors may not be
representative.

Conclusion: Placebos were seldom described in randomized, con-
trolled trials of pills or capsules. Because the nature of the placebo
can influence trial outcomes, placebo formulation should be dis-
closed in reports of placebo-controlled trials.
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Placebo-controlled trials usually compare the average ef-
fects of one active intervention with one placebo. Ad-

equate description of test treatments is recognized to be
important (1). Control treatments for nondrug interven-
tions, such as sham acupuncture (2), sham surgery (3) or
procedures (4), and sham exercise (5), are commonly spec-
ified and sometimes evaluated for validity (6). In contrast,
the importance of adequately describing drug placebos has
seldom been appreciated. No substances are known to be
physiologically inert, and no regulations guide placebo
composition, which can influence study results (7). Such
considerations attest to the need for stating the placebo
composition. We evaluated how frequently placebo com-
position is specified in randomized, controlled trials pub-
lished in journals with a high impact factor.

METHODS

We developed and followed a standard protocol for
conduct of searches and data abstraction.

Data Sources and Searches
We focused on the 4 English-language general and

internal medicine journals with the highest impact fac-
tors for 2009, as ascertained from the ISI Web site
(www.ISIknowledge.com). These journals were New En-

gland Journal of Medicine, JAMA, The Lancet, and Annals of
Internal Medicine. Three independent reviewers (Ms. Erick-
son, Ms. Koperski, and Ms. Sack) conducted PubMed
searches through EndNote XI (Thomson Reuters, Philadel-
phia, Pennsylvania) for each journal, identifying candidate
articles by using the keywords randomized (any field) and
controlled (abstract) for the specified publication years 2008
and 2009. They screened titles and abstracts of the journals
to identify randomized, placebo-controlled trials published
from January 2008 to December 2009. Articles were eligi-
ble if they presented original data from randomized trials
in humans and used putatively nonactive controls (place-
bos). We did not consider studies using cluster randomiza-
tion or ahead-of-print publications.

We excluded publications from the main analysis if
they cited previous publications for their primary findings
or study design. In this case, failure to disclose the placebo
could not be determined with certainty from the accessed
article.

In a secondary analysis, we retained articles that cited
previous publications in the event that the reviewed article
stated the placebo composition. However, because this
process selectively retains articles with a previous citation
that did disclose composition, it may bias the analysis to-
ward the appearance of greater placebo disclosure.

Data Extraction
Reviewers independently abstracted data from the in-

troduction and methods sections of eligible articles and
examined the full text when necessary. They recorded the
type of treatment (pill, injection, or other) and whether the
placebo composition was stated. Discrepancies were re-
solved by consensus. Reviewers coded publications as dis-
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closing, partially or equivocally disclosing, or failing to dis-
close placebo composition. For placebo injections, we
coded “saline” as bearing full disclosure, including in-
stances in which it was not directly stated whether this
meant “normal saline.”

Because our intention was not to single out specific
journals, journals are designated as A, B, C, and D in this
article.

Statistical Analysis
We used Mantel–Haenszel chi-square analysis to assess

whether reporting of placebo composition differed for pills
versus other treatment types. We used OpenEpi statistical
software (8) for all analyses.

Role of the Funding Source
The study was funded by University of California

Foundation Fund 3929—Medical Reasoning. The fund-
ing source had no role in the design and conduct of the
study; collection, analysis, and interpretation of the data;
preparation or review of the manuscript; or the decision to
submit the manuscript for publication.

RESULTS

We identified 958 unique articles by using the search
protocol (486 from 2008 and 472 from 2009). Fifty-five
articles that lacked placebo specification were excluded be-
cause of designation of previous results or methods papers
pertaining to the study, and 736 articles did not meet other
inclusion criteria. Results of the literature search are shown
in the Appendix Figure (available at www.annals.org).
Therefore, 167 studies remained eligible. Both pills and

injections were used in 8 studies, and 1 study assessed both
an injection and a modified treatment given by another
route of administration (intranasal spray), using placebos
for each route of administration. Thus, 86 studies of pills,
65 studies of injections, and 25 studies of other treatment
methods (totaling 176 studies) were examined.

One study of pills, 8 studies of injections, and 7 stud-
ies of other approaches that specified the placebo compo-
sition (or procedure), either fully or partially, also cited
previous reports; of these, 1, 7, and 5 respective studies had
fully stated the placebo.

Table 1 shows rates of disclosure of placebo composi-
tion by treatment type (pill, injection, or other) and jour-
nal, including results for both years. Of the studies, 8.24%
that used pills disclosed the placebo constituents on the
basis of an analysis in which we excluded all articles that
cited previous design or primary outcome studies. In con-
trast, 26.3% of trials that used injections and 27.8% of
those evaluating other treatment approaches disclosed the
placebo (chi-square, 9.59; P � 0.002 for pill vs. injection
and other treatments combined).

Results were similar when articles that specified the
placebo composition were retained, even if they cited pre-
vious studies; we found that 9.3% of studies that used pills
disclosed the placebo, compared with 33.8% of studies
that used injections and 40.0% that assessed other treat-
ments (chi-square, 17.2; P � 0.001 for pill vs. injections
and other treatments combined). Disclosure of the compo-
sition of placebo pills was closely similar for the 2 years
examined.

Table 1. Disclosure of Placebo Composition in the 4 General and Internal Medicine Journals With the Highest Impact Factors*

Journal Placebo Composition Disclosed/Partially Disclosed/Undisclosed, n/n/n

Pill Injection Other Total

Excluding articles citing a previous design
or primary findings paper

All articles, n 85 57 18 160
Articles by journal

Journal A 0/0/8 0/0/1 0/0/1 0/0/10
Journal B 5/0/13 3/0/1 3/0/0 11/0/14
Journal C 0/2/35 6/1/16 1/3/2 7/6/53
Journal D 2/0/20 6/3/20 1/4/3 9/7/43

Combined 7/2/76 15/4/38 5/7/6 27/13/120

Including articles in which placebo is
disclosed and that also cite a
previous publication

All articles, n 86 65 25 176
Articles by journal

Journal A 0/0/8 0/0/1 1/0/1 1/0/10
Journal B 6/0/13 4/0/1 3/0/0 13/0/14
Journal C 0/2/35 7/2/16 2/5/2 9/9/53
Journal D 2/0/20 11/3/20 4/4/3 17/7/43

Combined 8/2/76 22/5/38 10/9/6 40/16/120

* Placebo disclosure vs. no disclosure or partial disclosure differed for studies involving pills (7 vs. 78) compared with studies of injections or other administration methods
combined (20 vs. 55) (P � 0.002, Mantel–Haenszel chi-square test). When the analysis was repeated including articles that cited a previous design or primary findings paper
for that study, if placebo composition was stated completely or partially, respective values were 8 vs. 78 and 32 vs. 58 (P � 0.001, Mantel–Haenszel chi-square test).
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DISCUSSION

Placebo ingredients were seldom disclosed in con-
trolled trials reported recently in journals with high im-
pact factors. Disclosure was particularly rare for pill-
based placebos.

The revised CONSORT (Consolidated Standards of
Reporting Trials) guidelines request disclosure of interven-
tions with enough detail to permit replication (1). Where
relevant, they recommend describing how similar the in-
terventions are (1) in domains “such as appearance, taste,
smell, and method of administration” (9). These factors
affect perceived differences between the test treatment and
the placebo. In contrast, there is no requirement to stipu-
late the composition of the putative placebo or the inactive
elements of the test treatment: That is, disclosure of the
actual (chemical) differences between the placebo and test
drug is not required.

However, negative, positive, or same-direction effects
of a placebo can result in the misleading appearance of
positive, negative, or null effects of the experimental drug
(7). For instance, olive oil and corn oil have been used as
the placebo in trials of cholesterol-lowering drugs (7, 10,
11). This may lead to an understatement of drug benefit:
The monounsaturated and polyunsaturated fatty acids
of these “placebos,” and their antioxidant and anti-
inflammatory effects (12, 13), can reduce lipid levels
and heart disease (13, 14). In one of these studies (11),
the authors commented that “The lack of any overall
effect in patients with myocardial infarction might be
related to the unexpectedly low mortality rate in the
placebo group.” The possibility that the placebo com-
position may have influenced this “unexpectedly low
mortality” was apparently not considered.

Bias favoring the active drug can also occur. In a study
of megestrol acetate for anorexia associated with cancer, an
unexpected benefit of megestrol over placebo in gastroin-
testinal symptoms was found (15). However, a lactose pla-

cebo was used: Because lactose intolerance is prevalent in
cancer, promoted by both chemotherapy (16) and radia-
tion therapy (17), adverse effects of the lactose placebo to
gastrointestinal symptoms may have contributed to the ap-
pearance of benefit from the drug (15, 18).

Such studies are not atypically flawed for choosing im-
perfect placebos; instead, they are singularly laudable for
revealing placebo constituents and allowing concerns to be
aired. Bulking agents, excipients, stabilizers, flavor enhanc-
ers, dyes, and lubricants also may have effects, and empir-
ical evidence supports occurrence of clinically relevant se-
quelae (19–21).

Placebos are rarely perfect: That is, they differ from
the test drug only in the presence of a putative active or
characteristic feature. Indeed, this ideal may be impossible
to attain. If the test drug has a fishy aftertaste owing to its
characteristic element, either the placebo will not do so
(giving rise to limitations in the perception of the identical
nature of the placebo vs. the test drug) or a new ingredient
must be added to make it do so (resulting in differences
beyond the characteristic or active feature in the actual
composition of the placebo vs. the test drug). Or, if the
test drug occupies much of the volume of its pill or
capsule, something must be substituted in the placebo
to occupy this volume. Perfection in the placebo is not
the aim; rather, we seek to ensure that its composition is
disclosed.

Our study has limitations. Findings from 2008 and
2009 may not be generalizable to other years. However,
our focus on recent years ensures that findings reflect cur-
rent publication practices. The journals selected may not
be representative, but the presumption is that articles in
journals with high impact factors are held to a higher qual-
ity standard. Moreover, the findings for these journals are
important regardless of their generalizability, because these
journals have high impact. Finally, our analysis does not
clarify the frequency with which placebo constituents may
influence internal validity, replication, or cross-trial com-
parisons; because the composition of placebos is seldom
stated, how frequently their composition is problematic
cannot be ascertained.

In conclusion, failure to describe placebo ingredients
breaches basic scientific standards of rigor. Yet, researchers
may choose not to disadvantage their publication prospects
by declaring placebo composition when others are not do-
ing so. Publishers may also be reluctant to disadvantage
their journals by imposing a requirement that is not an
industry standard. We suggest that journals with high im-
pact factors lead by example, by implementing a reporting
requirement, and that the CONSORT Group amend its
guidelines in the ways suggested in Table 2.

Because inferences from clinical trials propagate to
clinical practice, failure to report placebo composition
compromises the foundation on which medical decisions
are based, and on which the fate of lives may rest.

Table 2. Suggested Modification for the Reporting of
Placebo-Controlled Trials

Article Section and
Topic

Descriptor

Description of the test Was the test agent or drug described in detail?
agent If a chemical compound, were its full

constituents given by weight?
Was its appearance described?

Description of (placebo)
control

Was the (placebo) control treatment described
in detail?

If a chemical compound, were its full
constituents given (by weight)?

Were its appearance and any differences
from the test drug described (or absence
of differences stipulated)?

Was it stated what other factors might
render the experience of the control
distinctive from the test agent (or absence
of other factors stipulated)?
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Appendix Figure. Summary of evidence search and selection.

Placebo articles identified (n = 167*)

Pills (n = 86)
Placebo composition 

stated: 8
Placebo composition 

partially stated: 2
Placebo composition 

not stated: 76

Injections (n = 65)
Placebo composition 

stated: 22
Placebo composition 

partially stated: 5
Placebo composition 

not stated: 38

Other (n = 25)
Placebo composition 

stated: 10
Placebo composition 

partially stated: 9
Placebo composition 

not stated: 6

Excluded articles (n = 791)
Placebo not disclosed, but article cites previous publication: 55
E-publication ahead of print publication date: 28
No placebo treatment (e.g., treatment vs. standard care; 

observational study; randomized, controlled trial; comparing 
≥2 active treatments: 278

Follow-up, secondary, or subanalysis studies: 16
Meta-analysis or systematic review: 111
Letters, comments, editorials, news, or lectures: 271
Cluster randomized studies: 30
Retracted publications: 2

Retrieved articles from PubMed search (n = 958)
2008: 486 articles
2009: 427 articles

* Nine articles are counted twice because they have a placebo in 2 categories.
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