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Health Effects of Passive Smoking
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Objective.— To determine whether the conclusions of review articles on the
health effects of passive smoking are associated with article quality, the affiliations
of their authors, or other article characteristics.

Data Sources.— Review articles published from 1980 to 1995 were identified
through electronic searches of MEDLINE and EMBASE and from a database of
symposium proceedings on passive smoking.

Article Selection.— An article was included if its stated or implied purpose was
to review the scientific evidence that passive smoking is associated with 1 or more
health outcomes. Articles were excluded if they did not focus specifically on the
health effects of passive smoking or if they were not written in English.

Data Extraction.— Review article quality was evaluated by 2 independent
assessors who were trained, followed a written protocol, had no disclosed conflicts
of interest, and were blinded to all study hypotheses and identifying characteristics
of articles. Article conclusions were categorized by the 2 assessors and by one of
the authors. Author affiliation was classified as either tobacco industry affiliated or
not, based on whether the authors were known to have received funding from or
participated in activities sponsored by the tobacco industry. Other article character-
istics were classified by one of the authors using predefined criteria.

Data Synthesis.— A total of 106 reviews were identified. Overall, 37% (39/106)
of reviews concluded that passive smoking is not harmful to health; 74% (29/39)
of these were written by authors with tobacco industry affiliations. In multiple logis-
tic regression analyses controlling for article quality, peer review status, article topic,
and year of publication, the only factor associated with concluding that passive
smoking is not harmful was whether an author was affiliated with the tobacco in-
dustry (odds ratio, 88.4; 95% confidence interval, 16.4-476.5; P,.001).

Conclusions.— The conclusions of review articles are strongly associated with
the affiliations of their authors. Authors of review articles should disclose potential
financial conflicts of interest, and readers of review articles should consider authors’
affiliations when deciding how to judge an article’s conclusions.
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THE US Environmental Protection
Agency (EPA),1 the US Surgeon Gen-
eral,2 the National Research Council/

National Academy of Sciences,3 and the
InternationalAgencyforResearchonCan-
cer4 have all reviewed the scientific evi-
dence regarding the health effects of ex-
posure to environmental tobacco smoke,
and they have all concluded that passive
smokingincreasestheriskofdiseasessuch
aslungcancerinadultsandrespiratorydis-
orders inchildren.Severalmorerecentre-
views have found that passive smoking is
also associated with an increased risk of
heart disease5,6 and with sudden infant
death syndrome.7 However, many re-
view articles published in the scientific lit-
eraturehaveconcludedthatpassivesmok-
ing is not harmful to health.8 Given that a
clinician might rely on a single review ar-
ticle to provide an accurate and up-to-
date overview on a topic of interest, it is

somewhat disconcerting that not all pub-
lished review articles are reaching the
same conclusion about the health effects
of passive smoking, particularly when
there is consensus in the scientific com-
munity that passive smoking is harmful.
The goal of this study was to identify fac-
tors that might explain why review ar-
ticlesonthehealtheffectsofpassivesmok-
ing are reaching different conclusions.

Several interrelated factors may influ-
ence the conclusions of review articles.
First, the conclusions of review articles
may vary depending on the quality of the
review conducted. Review article quality
is generally measured in terms of the de-
gree to which a systematic strategy has
been used to evaluate the evidence on a
particulartopic.9-15 It isgenerallybelieved
that reviews that have been conducted
systematically are less likely to reach bi-
ased conclusions than those that have
not.9,11,15,16 For example, Antman et al9

found that, for reviews of myocardial in-
farction treatment, the conclusions of un-
systematicreviewswereofteninaccurate
and out-of-date when compared with a
systematic review.9 Therefore, in the lit-
erature on passive smoking, review ar-
ticles may be reaching different conclu-
sions depending on their quality.

Another factor that may influence the
quality of review articles, and therefore
their conclusions, is whether they have
been subject to peer review. Research
conducted by us and by others has found
that, for original research articles, the
quality of articles published in peer-re-
viewed journals is superior to the qual-
ity of articles published in non–peer-re-
viewed symposium proceedings.17,18 It is
therefore possible that the quality of re-
view articles also differs depending on
whether they have been peer reviewed,
and this difference in quality may lead to
differences in conclusions.

Article conclusions may also be influ-
enced by sources of funding or author af-
filiations. Several studies have found
that, for a wide range of industries, pub-
lications based on industry-funded re-
search tend to draw pro-industry conclu-
sions.19-24 Similarly, studies have found
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that authors of review articles tend to
drawconclusionsthatareconsistentwith
their professional affiliations.25,26 In the
literature on passive smoking, it is there-
fore plausible that review article conclu-
sions would be associated with tobacco
industry sponsorship or tobacco indus-
try–affiliated authors.

The specific topic of a review may also
play a role in what conclusion is reached.
For example, it is possible that passive
smoking is truly associated with lung
cancer and heart disease in adults, but
not with brain tumors in children. One
would therefore expect review articles
on these different topics to reach differ-
ent conclusions about the health effects
of passive smoking.

Finally, one might expect the year of
publication of a review article to be asso-
ciated with its conclusion. For example, a
review article published during the mid
1980s would be based on fewer original
research articles than one published to-
day, and it therefore might be less likely
toreachafirmconclusionaboutthehealth
effects of passive smoking.

The goal of our study was to evaluate
thequalityofreviewarticlesonthehealth
effects of passive smoking and to deter-
mine whether the conclusions of review
articles are primarily associated with
their quality or with other article charac-
teristics. Our a priori hypotheses were
that review articles concluding that pas-
sive smoking is not harmful would tend to
be poor in quality, published in non–peer-
reviewed symposium proceedings, and
written by investigators with tobacco in-
dustry affiliations. We also examined the
topic of the review and the year of publi-
cation as potential confounding factors.

METHODS
Article Identification

Review articles on the health effects of
passivesmokingwereidentifiedbysearch-
ing MEDLINE and EMBASE from 1980
through 1995 using a variety of key words
and subject headings related to passive
smoking and review and meta-analysis.
Thesearchstrategywasdeveloped incon-
sultation with a librarian and was based
on the strategy used by the Cochrane Col-
laboration, an international group dedi-
cated to conducting systematic reviews of
the biomedical literature.27 Additional re-
view articles were identified from a data-
base of symposium articles on passive
smoking that had been gathered for a
previous study.8 These articles were
originally identified by searching
MEDLINE, CATALOG, DIALOG, Con-
ferencePapersIndex,TOXLINE,andIn-
ternational Guide to Periodicals from 1965
through 1993 for symposium proceedings
related to passive smoking; in addition,

2 symposia were identified through To-
bacco Institute press releases.

An article was included if it met the fol-
lowing criteria: (1) its stated or implied
purpose was to review the scientific evi-
dence suggesting that passive smoking is
associated with 1 or more health out-
comes; (2) it focused specifically on the
health effects of passive smoking, rather
than reviewing several causes of a par-
ticular disease; (3) it was written in En-
glish; and (4) it was published between
1980 and 1995. An article was excluded if
it reviewed aspects of passive smoking
other than health, such as exposure as-
sessment or policy issues; if it discussed
several different risk factors for disease,
rather than focusing on the effects of pas-
sivesmoking;or if itwasaneditorial, com-
mentary, or letter to the editor. A total of
106 articles that satisfied these inclusion
and exclusion criteria were identified.

Quality Assessment
Wehired2independentassessors,both

of whom had experience conducting sys-
tematicreviews,toevaluatethequalityof
the review articles identified. Assessors
were trained to use our quality assess-
ment instrument and were provided with
a comprehensive set of instructions for
use during the study. Quality assessors
wereblindedtoourstudyhypothesesand
were told that the sole purpose of the
study was to evaluate the quality of re-
view articles on the health effects of pas-
sive smoking. In addition, assessors were
blinded to all identifying characteristics
of the articles: author names and affilia-
tions, journal titles, acknowledgments,
and dates of publication were removed
completely. Articles were sent to asses-
sors in a random order using a random
number generator on a computer. Asses-
sors stated that they had never been af-
filiated in any way with either the tobacco
industry or tobacco control groups and

thattheyhadnotpreviouslyreviewedthe
literature on passive smoking.

Review article quality was evaluated
using a slightly modified version of the
Oxman instrument, which is the only in-
strument available for assessing review
article quality that has been published
and tested for validity and reliability.28,29

The criteria used to evaluate review ar-
ticle quality are listed in Table 1: items 2
through 9 and item 12 were based on the
Oxman instrument. Items 1, 10, and 11
wereaddedbecausetheyhavebeenused
by other researchers to evaluate the
quality of reviews.10,11,25,30

For each criterion, the quality asses-
sor could answer yes (2 points), partial (1
point), no (0 points), or can’t tell (0
points), and the quality score was the
number of points awarded divided by 24,
the total number of points possible. The
quality score could therefore have
ranged from 0 (lowest) to 1 (highest).

Analyses were based on the mean qual-
ity score (the average of the 2 assessors’
scores). If theassessors’ scoresdifferedby
more than 1 SD (0.20 point), they were
asked to discuss their answers until they
achieved consensus, and the consensus
score was used. Seventeen percent (18/
106) of the articles were reevaluated us-
ingthisconsensusprocess.Agreementbe-
tween reviewers was evaluated using the
method proposed by Bland and Altman.31

The median difference between review-
ers’ scores was 0, and the 2.5%, 25%, 75%,
and97.5%quantileswere−0.21,−0.04,0.13,
and0.21,respectively.Thismeansthat95%
of the time, reviewers’ scores were within
0.21 of each other (approximately 1 SD),
on a scale from 0 to 1. The correlation be-
tween the 2 reviewers’ scores was 0.87.

Article Conclusions
Articles were classified as concluding

that passive smoking is either harmful or
not harmful. The conclusion was classi-

Table 1.—Criteria Used to Evaluate Quality of Review Articles on the Health Effects of Passive Smoking

Criteria

No. (%) of Articles
Partially or Completely

Satisfying Criterion *
(N = 106)

1. Was purpose of the review clearly stated? 95 (90)
2. Did the authors clearly describe their strategy for identifying primary research

studies on the review topic?
18 (17)

3. Was the search strategy appropriate? 13 (12)
4. Did the authors clearly report their criteria for deciding which studies to include

and exclude?
42 (40)

5. Were the inclusion/exclusion criteria appropriate? 27 (25)
6. Did the authors clearly report their criteria for assessing the quality/validity of

studies included?
49 (46)

7. Was the validity assessment appropriate? 44 (42)
8. Did the authors clearly report their strategy for combining study results (either

qualitatively or quantitatively)?
31 (29)

9. Were study results combined appropriately? 23 (22)
10. Were the findings clearly summarized (either graphically or in words)? 59 (56)
11. Did the authors adequately discuss data limitations and study inconsistencies? 64 (60)
12. Were the stated conclusions supported by the data presented? 59 (56)
Mean (SD) quality score 0.36 (0.20)

*Both quality assessors agreed that the criterion had been either partially or completely satisfied.
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fied as harmful if the authors stated that
passive smoking was definitely or prob-
ably harmful. The conclusion was classi-
fied as not harmful if the authors stated
that passive smoking was definitely or
probably not harmful, that the statistical
associationbetweenpassivesmokingand
adverse health outcomes was attribut-
able to poor study design or bias, or that
the evidence was inconclusive. Articles
concluding that the evidence was incon-
clusive were classified in the not harmful
category because this conclusion is con-
sistent with an acceptance of the null hy-
pothesis that there is no relationship be-
tween passive smoking and disease.

Article conclusions were classified in-
dependently by the 2 quality assessors,
who were blinded to study hypotheses
and all identifying aspects of the articles,
andbyoneofus(D.E.B.),whowasblinded
toarticlequalityscores.Interrateragree-
ment was excellent: all 3 raters agreed on
the conclusion category for 89% (94/106)
of the articles (overall k=0.83). When all 3
raters did not agree on the article conclu-
sion category, the category assigned by
the majority was used.

Other Article Characteristics
Other descriptive characteristics of

the articles were classified by one of us
(D.E.B.),whowasblindedtoarticlequal-
ity scores. If the classification was un-
clear, the principal investigator (L.A.B.)
was consulted.

Peer Review Status.—The peer re-
view status was classified as either peer
reviewed or non–peer reviewed based on
statements in the parent publication. A
publication was considered peer re-
viewed if it stated that it was peer re-

viewed, if it published a list of peer re-
viewers, or if it required that multiple
manuscript copies be submitted for re-
view prior to publication; otherwise, it
was considered non–peer reviewed. Peer
review status was classified as missing
for 3 articles for which we were unable to
obtain the publications’ instructions for
authors. These articles were automati-
cally dropped from multivariate analyses
in which the peer review status variable
was included in the model.

Author Affiliation.—Of the 106 ar-
ticles in our study, 77% failed to disclose
the sources of funding for the research.
Therefore, we assessed potential finan-
cialconflictsof interestbyclassifyingthe
authors of the articles as either tobacco
industryaffiliatedornon–tobacco indus-
try affiliated. An article was classified as
having tobacco industry–affiliated au-
thors if 1 or more of the authors had ever
(1) received funding from a tobacco com-
pany or the Tobacco Institute, based on
acknowledgments in articles gathered
for this study and for a prior study of the
literature on passive smoking18; (2) re-
ceived funding from the tobacco indus-
try–financed Council for Tobacco Re-
search special projects division, based
on a published list32; (3) received funding
from the tobacco industry–financed
Center for Indoor Air Research (CIAR)
for a special-reviewed project, based on
information gathered from CIAR for a
prior study19; (4) submitted a statement
on behalf of the tobacco industry regard-
ing the EPA’s risk assessment on pas-
sivesmoking,basedoninformationgath-
ered from the EPA for a prior study33; or
(5) had participated in at least 2 tobacco
industry–sponsored symposia, based on
information gathered for a prior study.8
Otherwise, the article was classified as
having non–tobacco-affiliated authors.

Article Topic.—The article topic was
classified as lung cancer, heart disease,
respiratory disease, multiple health out-
comes, or other health effect.

Year of Publication.—The year of
publication was analyzed both continu-
ously and categorically as 1980-1986,
1987-1991, or 1992-1995. These catego-
rizations were used because the surgeon
general and the National Academy of
Sciences both published consensus re-

ports on the health effects of passive
smoking in 1986, and the EPA published
its risk assessment of passive smoking
early in 1992, and we hypothesized that
the conclusions of review articles in the
scientific literature might be influenced
by publication of these landmark docu-
ments.

Statistical Analyses
To compare mean quality scores in

various groups we used t tests and analy-
sisofvariance.Associationsbetweencat-
egorical variables were evaluated using
x2 analyses. Multiple logistic regression
wasusedtodeterminewhicharticlechar-
acteristics were most highly associated
with concluding that passive smoking is
not harmful to health. The predictor vari-
ables were article quality score (analyzed
asacontinuousvariable),peerreviewsta-
tus, author affiliation, article topic, and
year of publication (examined as both a
continuous variable and a categorical
variable). Multilevel categorical vari-
ables were modeled using indicator vari-
ables. Sensitivity analyses and diagnos-
tic tests were performed to evaluate the
multiple logistic regression model. Two-
tailed P values less than .05 were consid-
ered statistically significant in all tests.

RESULTS
Descriptive characteristics of the re-

view articles identified are presented in
Table 2. Overall, 37% of articles con-
cluded that passive smoking is not harm-
ful.Mostreviewswereunsystematicbut
had been peer reviewed.

Thirty-one review articles (29%) were
written by authors with tobacco industry
affiliations. For 30 of the 31 articles, the
author was affiliated with the tobacco in-
dustry either prior to or concurrent with
the year of publication of the review. For
the 1 review that was the exception, the
article was published during the year
prior to the first documented affiliation.

Table 1 presents our results related to
the quality of review articles. The mean
quality score was 0.36 (SD, 0.20; range,
0.04-0.94). This means that the average
review article in our study satisfied only
one third of the criteria on our quality
assessment instrument.

Table 3 shows that there was a strong
relationship between the conclusion of a
review and the affiliation of its authors.
Ninety-fourpercent(29/31)ofreviewsby
tobacco industry–affiliated authors con-
cluded that passive smoking is not harm-
ful, comparedwith13%(10/75)ofreviews
by authors without tobacco industry af-
filiations (P,.001). In our study, the rela-
tive risk (RR) of concluding that passive
smoking is not harmful, comparing to-
bacco industry–affiliated authors with
nonaffiliated authors, was 7.0 (95% con-

Table 2.—Descriptive Characteristics of Review
Articles on the Health Effects of Passive Smoking

Characteristics

No. (%)*
of Articles
(N = 106)

Conclusion
Passive smoking harmful 67 (63)
Passive smoking not harmful 39 (37)

Type of review
Systematic 11 (10)
Unsystematic 95 (90)

Peer review status
Peer reviewed 64 (60)
Non–peer reviewed 39 (37)
Missing 3 (3)

Author affiliation
Tobacco industry 31 (29)
Non–tobacco industry 75 (71)

Topic
Lung cancer 27 (25)
Heart disease 10 (9)
Respiratory disorders 17 (16)
Multiple health outcomes 44 (42)
Miscellaneous 8 (8)

Years of publication
1980-1986 16 (15)
1987-1992 47 (44)
1993-1995 43 (41)

*Percentages may not sum to 100 because of
rounding.

Table 3.—Relationship Between Article Conclusions
and Author Affiliations

Article Conclusion

No. (%) of Reviews

Tobacco-
Affiliated
Authors
(n = 31)

Non–
Tobacco-
Affiliated
Authors
(n = 75)

Passive smoking harmful 2 (6) 65 (87)
Passive smoking not harmful 29 (94) 10 (13)
Significance x2

1 = 60.69; P,.001
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fidence interval [CI], 3.9-12.6). The cor-
respondingoddsratio(OR)was94.2(95%
CI, 19.4-457.6). These measures are dis-
similar because the outcome (concluding
that passive smoking is not harmful) was
not rare among the group of tobacco in-
dustry–affiliated authors.

The results of the full logistic regres-
sion model are presented in Table 4. The
odds that a review article with tobacco
industry–affiliated authors would con-
clude that passive smoking is not harm-
ful were 88.4 times higher than the odds
for a review article with non–tobacco-
affiliated authors, when controlling for
article quality, peer review status, ar-
ticle topic, and year of publication (95%
CI, 16.4-476.5; P,.001).

Weconductedsensitivityanalysestode-
termine whether this finding was limited
to a particular subset of articles in our
sample. When we limited the analysis to
higher-quality articles (defined as ar-
ticlesreceivingmeanqualityscoresof0.50
or higher), tobacco industry affiliation re-
mainedtheonlyfactorassociatedwithcon-
cluding that passive smoking is not harm-
ful (OR, 85; 95% CI, 3-2134; P=.007). (The
articletopicvariablewasdroppedfromthis
analysisbecauseofsmallcellsizesthatpro-
duced instability in the model.) Similarly,
tobacco industry affiliation was the only
factorassociatedwithconcludingthatpas-
sive smoking is not harmful when the
analysis was restricted to peer-reviewed
articles only (OR, 93; 95% CI, 9-945;
P,.001). No matter how we analyzed the
data, tobacco industry affiliation was the
onlyfactorassociatedwithconcludingthat
passive smoking is not harmful to health
in the multivariate analyses.

We also stratified the analysis by au-
thor affiliation to determine whether,
within either the group of articles by to-
bacco industry–affiliated authors or the
group of articles by non–tobacco-affili-
ated authors, review article conclusions
might be associated with other factors.
However, within each group, we found
no other factors that were significantly
predictive of review article conclusions.

To determine whether our results had
been influenced by classification of re-
views with “inconclusive” findings in the
“passive smoking not harmful” category,
we reanalyzed the data after excluding
inconclusive reviews. This resulted in ex-
clusion of 24 reviews (17 by tobacco-affili-
ated authors, 7 by nonaffiliated authors).
Themagnitudeoftheassociationbetween
author affiliation and review article con-
clusion was stronger in this analysis (OR,
130; 95% CI, 20-862; P,.001).

Finally,weconducteddiagnostic tests
to determine whether some articles
were highly influential in our analyses.
We found that 2 articles by tobacco in-
dustry–affiliatedauthorsthatconcluded

passive smoking is harmful were highly
influential; however, when these 2 ar-
ticles were excluded from the analysis,
100% of the reviews by tobacco indus-
try–affiliated authors concluded that
passive smoking is not harmful.

COMMENT
The goal of our study was to deter-

mine whether review article quality, au-
thor affiliation, or other article charac-
teristics were associated with conclud-
ing that passive smoking is not harmful
to health. We had initially hypothesized
thatreviewarticleswouldbemore likely
to conclude that passive smoking is not
harmful if theywerepoor inquality,pub-
lished in non–peer-reviewed journals or
symposium proceedings, or written by
authors with tobacco industry affilia-
tions. We also speculated that the topic
of a review and its year of publication
might be associated with its conclusion.

We found that very few reviews had
been conducted systematically, result-
ing in overall mean quality scores that
were quite low. The low quality scores
may be attributable in part to poor re-
porting in some of the articles; for ex-
ample, several authors implied that they
had conducted a review of the literature
by making statements such as “there are
currently x number of published studies
on a particular topic.” These results
highlight the need for accurate report-
ing of study methods in reviews as well
as original research articles.

The quality of a review was not associ-
ated with its conclusion when controlling
for the effect of author affiliation. Using
multivariate logistic regression analysis,
the only factor that predicted a review ar-
ticle’s conclusion was whether its author
was affiliated with the tobacco industry.
This finding was consistent and emerged
no matter how we analyzed the data.

Atotal of 10 reviews34-43 byauthorsclas-
sified as non–industry affiliated con-
cluded that passive smoking may not be
harmful. In 7 cases,34-40 the authors found
thattheevidencewasinconclusive.Forex-

ample,1review37 statedthat“[w]hileafew
well-designed studies demonstrate a sig-
nificant effect of passive smoking on child
health, most studies had significant de-
sign problems that prevent reliance on
their conclusions.” Two of the other 3 re-
views42,43 had authors who had some affili-
ation with the tobacco industry, although
they did not meet the stringent criteria
used to define affiliation in this study; in
both cases, the authors had participated
in a single tobacco industry–sponsored
symposium prior to or concurrent with
publication of the review. Therefore, we
identifiedonly1review40 writtenbyanau-
thor without any known tobacco industry
affiliations that concluded that passive
smoking is not harmful to health.

Our findings suggest that the discrep-
ancy between consensus documents and
published reviews related to the health
hazards of passive smoking is primarily
attributable to large numbers of reviews
written by authors with tobacco industry
affiliations. For example, although 37%
(39/106) of reviews in our study concluded
that passive smoking is not harmful, 74%
(29/39) of these were written by authors
with tobacco industry affiliations. From
the time our search ended in 1995, at least
17 reviews of the health effects of passive
smoking have been published. Two of the
most recent reviews by authors not affili-
ated with the tobacco industry conclude
that passive smoking is harmful.44,45

Thesefindingssuggestthatthetobacco
industry may be attempting to influence
scientificopinionbyfloodingthescientific
literature with large numbers of review
articles supporting its position that pas-
sivesmokingisnotharmfultohealth.This
conclusion is consistent with the indus-
try’s previous strategies related to to-
bacco. For example, internal documents
have shown that one of the tobacco indus-
try’s key strategies has been to suggest
that there is doubt or controversy about
scientific knowledge related to the health
effects of tobacco.46-48 In this way, the in-
dustry is able to argue that government
regulations are not warranted.

Table 4.—FactorsAssociated With Concluding That Passive Smoking Is Not Harmful to Health: Multiple Logistic
Regression Analysis

Factors
Odds Ratio *

(95% Confidence Interval)
P

Value

Mean quality score (continuous) 1.5 (,0.1-67.5) .83

Peer review status
Non–peer reviewed vs peer reviewed 1.3 (0.3-5.4) .70

Author affiliation
Tobacco industry vs non–tobacco industry 88.4 (16.4-476.5) ,.001

Topic
Lung cancer vs multiple health effects 1.6 (0.2-10.3) .63

Heart disease vs multiple health effects 1.6 (0.2-14.7) .67

Respiratory disorders vs multiple health effects 1.8 (0.3-11.9) .56

Other health effects vs multiple health effects 4.6 (0.6-32.8) .13

Year of publication (continuous) 1.1 (0.9-1.3) .45

*Odds ratio corresponds to factors associated with concluding that passive smoking is not harmful.
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Our findings are unlikely to be attrib-
utable to bias. Review articles were
identified using a systematic strategy
and well-defined inclusion and exclusion
criteria. Article quality was evaluated
by independent assessors who were
trained, used a slightly modified version
of a valid and reliable instrument, and
were blinded to study hypotheses. In
addition, article conclusions were clas-
sified independently by 3 people, 2 of
whom were blinded to all identifying as-
pects of the articles, including author
names and affiliations. Furthermore, we
do not feel that our findings were biased
by inclusion of symposium studies that
we had identified for a prior study, be-
cause our results were the same when
these articles were excluded.

Our findings are consistent with previ-
ous research on both the quality and con-
clusions of review articles. Several stud-
ies have found that most published
reviews are unsystematic and that their

quality is therefore low.10,11,13,25 In addi-
tion, other studies have found an associa-
tionbetweentheconclusionsofreviewar-
ticles and the affiliations of their authors.
Forexample,Assendelftetal25 foundthat
reviewsweremore likelytoconcludethat
spinal manipulation was beneficial if one
of the authors was a spinal manipulator.
Similarly, Chalmers et al26 showed that,
for several types of controversial proce-
dures, an author’s enthusiasm for the
procedure was associated with his or her
specialty. Furthermore, several investi-
gators have found that original research
articles that acknowledge sponsorship
from the pharmaceutical industry,20,21,23

the chemical industry,24 or the tobacco in-
dustry19 tend to draw pro-industry con-
clusions.Ultimately,theconclusionofany
review article must be based on the judg-
ment and interpretation of the author.

Because research studies on a variety
of topics have consistently found an as-
sociation between the affiliations of an

author and the conclusions of his or her
publishedresearch,wefeel thatour find-
ings may be generalizable to review ar-
ticles on topics other than passive smok-
ing. That is, the conclusions of a review
article may be suspect whenever the au-
thor has a financial interest in the out-
come of the review. Therefore, our find-
ings suggest that the authors of review
articles should disclose their affiliations,
sources of funding, and other potential
financial conflicts of interest, and that
thereadersofreviewarticlesshouldcon-
sider these disclosures when deciding
how to judge an article’s conclusions.

This research was sponsored by the Robert Wood
Johnson Foundation (grant 024783) as part of a
larger study on the content, quality, and use of
tobacco industry–sponsored research.
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nia,SanFrancisco,andIraTager,MD,MPH,forfeed-
back on the manuscript; and our quality assessors,
Peggy Lopipero, MPH, and Carolyn Klassen, MPH.
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