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interventions. Forty-six reviews had trial
references, 4 of these only to chemical
interventions. In the remaining 42
reviews, reference bias was detected (P=2
x 10-8). The most quoted trial had only 7
patients per group, its claimed significant
result was probably erroneous, and it did
not report a clinical outcome. Intervention
recommendations were often based on
nonrandomized evidence, and the most
quoted nonrandomized controlled study
had included only 10 patients per group
but claimed very positive results. 

Conclusion   The narrative review articles
were severely biased, and their positive 
intervention recommendations are at
variance with the systematic Cochrane
Review on this topic and a recent very
large trial of physical intervention, both 
of which failed to find an effect. 

T
rial reports and narrative review
articles sometimes favor references
supporting the views of the authors,

lending credence to a particular treatment1

or hypothesis.2,3 This reference bias may
render the conclusions of an article less
reliable. Such was the finding in our study
of narrative review articles discussing
interventions against house dust mites for
people with asthma.

Systematic reviews are a more reliable
source of information for busy clinicians
than narrative reviews, but they can also
be problematic. An assessment of papers
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Practice recommendations
■ When consulting narrative review 

articles, carefully consider the possibility 
of citation bias and whether recommen-
dations are based on patient-oriented
and not disease-oriented outcomes. 

■Consult credible evidence-based
resources such as Cochrane before 
making changes in practice suggested
by narrative reviews.

Abstract
Background Citations in scientific articles
may tend to favor the views presented.
We studied whether there is such 
reference bias in narrative review articles
that discuss interventions against house
dust mites for people with asthma. 

Design   Systematic review of reviews
identified in a Medline search that
expressed an opinion about the clinical
effects of physical or chemical 
intervention methods. 

Main outcome measure Positive bias was
judged to have occurred if the reference list
contained a higher proportion of trial refer-
ences with significant results than among
all trials available to the authors (published
2 years or more prior to the review).

Results Seventy reviews were included, 
of which 63 (90%) recommended physical
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on asthma, based on a validated tool,
showed that 40 of 50 systematic reviews
on prevention and treatment had serious
or extensive flaws.4 Cochrane systematic
reviews on asthma were more rigorous and
better reported than systematic reviews
published in peer-reviewed, paper-based
journals,4 probably because Cochrane
Reviews are conducted according to a set
of standard methods5 aimed at minimizing
bias in the reviews, and because they usu-
ally include only randomized trials. 

As the index review for our study, we
chose the Cochrane Review on house dust
mites control measures for asthma,6 to
allow us to judge whether the recommen-
dations in narrative reviews reflected fairly
the available, reliable scientific evidence.

■ Methods
Inclusion criteria. Narrative reviews—that
is, reviews that did not have a methods sec-
tion with a search strategy for relevant
research papers—were eligible if they
expressed an opinion about the clinical
effects of chemical or physical interven-
tions aimed at reducing exposure to house
dust mite antigens in the homes of mite-
sensitive patients with asthma.

Search strategy. A Medline search
selected review articles from 1966 to July
2002 using the terms review* and mite*
and asthma*, with no language restric-
tions. Additional review articles could
have been found in other databases, but
we chose Medline since it is freely available
and likely preferred by physicians.

Data collection. Abstracts identified in
the Medline search were read by one of us
(LMS), who excluded articles that clearly
were not reviews or that reviewed aspects
other than treatments (eg, causes of asth-
ma only). Both authors read the remaining
articles in full, and conducted another
round of exclusion.

Data extraction was performed inde-
pendently and results were compared.
Disagreements were resolved by discus-
sion; they were usually due to simple over-
sight, such as a missing trial reference.

Interventions were classified as physical
(eg, vacuum cleaning, washing, bed covers,
heating, freezing), chemical (eg, acari-
cides), or combinations. The review-
authors’ opinions were classified into 2
groups: positive, recommending 1 or more
interventions (in a few cases rather vague-
ly, such as allergen avoidance), or
neutral/negative (eg, more research is need-
ed or the interventions should not be used).

The index review. The Cochrane
review on house dust-mite control meas-
ures for asthma was first published in
1998 in the Cochrane Library7 and in
BMJ.8 The latest update from 2001 includ-
ed 28 randomized trials, one of which was
3-armed.9 When referring to randomized
trials in our study, the sample is the 28 trial
reports included in the Cochrane review.
The Cochrane review, which included 939
patients in the analysis, failed to find an
effect of chemical or physical methods on
any of the outcomes (number of patients
improved, asthma symptoms, medication
usage, peak flow, FEV1, and bronchial
hyperreactivity).

Data analysis. For reviews with posi-
tive intervention recommendations, the
supporting references to randomized trials
were compared with all those randomized
trials that might potentially have been
known to the authors—that is, published 2
years or more prior to the publication date
of the review.1 

If, for example, a review recommend-
ed acaricides and quoted 3 trials that
claimed a significant effect of this interven-
tion and 1 trial that did not, and if 8 trials
were available at the time but only 3
favored acaricides, this would be a posi-
tively biased selection of references, since
the proportion of positive trials in the ref-
erence list, 3/4, was greater than among all
the available trials, 3/8.1

We did not judge whether the signifi-
cance testing was correctly done but noted
whether the trial authors had reported 1 or
more significant results favoring the inter-
vention. We then used a sign test, for posi-
tive vs negative selection, to determine
whether there was significant reference bias.
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■ Results
The Medline search identified 302
abstracts, of which 151 were clearly of no
relevance and 5 were abstracts of the index
Cochrane review. Of the remaining 146, 6
were excluded because of the language;
140 were read in full, and a further 70
were excluded for other reasons. This left
70 reviews that all had intervention recom-
mendations (positive, neutral, or negative);
63 of them (90%) positively recommended
physical interventions and 30 (43%) rec-
ommended chemical interventions (TABLE).

The reviews were published between
1971 and 2002 (see the APPENDIX, avail-
able online at www.jfponline.com); they
were all narrative in regard to interven-
tions—ie, had no methods section or
search strategy, whereas 1 review was sys-
tematic in regard to economy.10 Forty-six
reviews (66%) contained references to a
least 1 randomized trial (range 1–20,
median 2, interquartile range 1–3), 4 of
these to chemical interventions only. In
total there were 162 trial references out of
777 possible (21%). The most quoted
trial9 had 22 citations.

Thirty-nine of the 46 reviews with 
trials (85%) also had references to non-
randomized controlled studies that had
been excluded from the Cochrane review.
The authors rarely distinguished between
the 2 designs but emphasized equally, or
some times even more, the results
obtained with nonrandomized studies.
The most quoted nonrandomized study11

was referred to 25 times.

Citations to trials in reviews

Since all reviews (TABLE) had an opinion
on physical interventions, and since most
trials were of physical interventions, we
restricted the analysis to the 38 reviews
with a positive recommendation for physi-
cal interventions and omitted 4 with a neu-
tral or negative recommendation for phys-
ical interventions. We excluded 2 trial
reports of physical interventions because
they were published in Italian12 and
Dutch13; none of the reviews quoted the
Italian trial and 1 quoted the Dutch trial.

There was significant bias towards a
positive selection of references in the
reviews that recommended physical inter-
ventions; 10 reviews were neutral in this
respect, whereas 27 reviews had a positive
selection and 1 a negative selection (P=2 x
10–8). Conversely, the 4 reviews that did
not recommend physical interventions all
had a negative selection of references.  

■ Discussion
Intervention recommendations in narrative
reviews of house dust mites and asthma do
not reflect the available, reliable evidence.
Ninety percent of the reviews positively
recommended physical interventions,
although the Cochrane review of 28 trials
on the topic6 failed to find an effect of
physical and chemical interventions. 

Cochrane reviews are also to some
extent subjective, but trials published after
the latest update of the Cochrane review on
mites have provided support to its negative
findings. Of note is a recently published trial
of 732 patients who were allergic to mites.14

It was a double-blind, placebo-controlled
trial conducted in Britain to investigate the
effect of physical intervention measures
(allergen-impermeable covers for mattress,
pillow, and quilt). Although the interven-
tions reduced mite allergen levels after 6
months, peak flow, medication use, and
asthma symptoms were very similar in the 2
groups. During the next 6 months there was
a planned reduction of inhaled corticos-
teroids, and also after this period, the out-
comes were very similar—the morning peak
flow was 431 L/min in both groups. The
authors concluded that the intervention
seemed clinically ineffective, in accordance
with the findings of the Cochrane review.14

The narrative reviews were heavily
biased by a selection of trial references that
supported the opinions of the authors.
When this was not the case, some
authors—instead of ignoring negative
results—used them as evidence that more
rigorous intervention measures are needed
for a positive intervention effect.

Physical interventions may need to be



applied repeatedly before the reduction in
allergen levels is sufficient to be effective.
However, the lack of effect was also appar-
ent in the subgroup of trials with long
treatment duration or follow-up. And, if
interventions were effective, one would
expect to see at least some effect also in
short-term trials.

Some of the authors of narrative
reviews used long trial duration as a posi-
tive selection criterion for what they
believed were relevant trials, but most
often disregarded whether the trials were
of acceptable quality in other respects. For
example, the most popular randomized
trial ran for a year9 and was quoted by 22
of the 35 reviews with trial references
where it could have been quoted (63%
citation rate). However, this trial had only
7 patients per group in the analysis, the
outcome was not a clinical outcome but
the result of a histamine tolerance test, and
the part of the trial that yielded a signifi-
cant result was not blinded. Furthermore,
this result was probably not statistically
significant. The authors claimed a signifi-
cant result with nonparametric testing
(P<.05), but when we repeated the test,
using their raw data as depicted in a graph,
we got P=.07; and in the comparison with
the placebo group that was used in the
Cochrane review of the trials,6 we got
P=.15 for the geometric mean.

This trial9 is not only the most quoted
in our sample of reviews, it is also the most
quoted of our 28 included trials in the
Science Citation Index as of September 17,

2003, where it had received 209 citations.
We find it disturbing that 7 children in a
nonblinded trial with no clinical outcomes
have been so influential for the intervention
recommendations over the past 10 years. 

A survey of review articles on the rela-
tion between diet and heart disease3

showed that authors often used nonran-
domized studies to create a false impres-
sion of consensus by referring to them
together with the randomized trials if their
results supported the authors’ opinion and
ignoring them if they did not. We also
found a high citation rate for nonrandom-
ized studies. In fact, the most popular non-
randomized controlled study was only sur-
passed in citation rate by the small ran-
domized trial just discussed. It was a phys-
ical intervention study,11 quoted by 25 of
the 45 reviews with trial references where
it could have been quoted (56% citation
rate). This study was usually referred to
without comment on its methodology. It
had only 10 patients per group and its
duration was only 1 month. The likely
explanation for the high quotation rate for
this study is that it had a very positive out-
come for the intervention. It therefore
seems that the reported results were more
important than the study duration as a cri-
terion for selection of studies for quotation.

The 24 reviews we excluded from sta-
tistical analysis because they had no refer-
ences to randomized trials generally had
strong intervention recommendations and
argued that a reduced allergen level will
lead to patient improvement. The authors

Of mites and men: reference bias in narrative review articles ▲

Authors often used
nonrandomized
studies to create 
a false impression
of consensus
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POSITIVE NEUTRAL OR NEGATIVE NO  

INTERVENTION RECOMMENDATIONS RECOMMENDATIONS RECOMMENDATIONS

Total With trials Total With trials Total With trials

Physical 63 (90%) 38 7 (10%) 4 0 0

Chemical 30 (43%) 23 25 (36%) 16 15 (21%) 7

Distribution of the included reviews with their treatment recommendations. Of the 63 reviews with positive 
physical treatment recommendations, 38 had physical trial references and were included in the statistical analysis.

Reviews and treatment recommendations



often based this claim on uncontrolled
studies in which the patients had been relo-
cated to a dry, high-altitude location in the
Alps with good clinical effect, but the
authors failed to appreciate that the kind
of allergen reduction achieved in these
studies currently appears impossible to
obtain in the patients’ homes.

Authors of review articles can be
expected to stay abreast with new trials and
to be familiar with systematic reviews with-
in their field of expertise. However, the only
systematic review6–8 in this area was quoted
in just 6 of 12 reviews published at least 2
years later than the Cochrane review. Only
1 review15 did not recommend physical
intervention because of the findings in the
Cochrane review; another review16 disre-
garded the Cochrane review with the rea-
soning that few of the included trials
obtained a reduction in allergen levels
(although the Results section of the
Cochrane review explained that the results
were very similar in the subgroup of trials
that reported successful mite reduction6).

Of the other 4 reviews that quoted the
Cochrane review, the first17 mentioned it
only in the introduction; the second18

claimed that the methods investigated were
out of date; the third19 noted that an expert
panel reviewing the same articles had come
to a different conclusion than the Cochrane
review; and the fourth20 stated that the
complexity and heterogeneity of the inter-
ventions limited the utility of a simple sta-
tistical summary of the data as presented in
the Cochrane review. Interestingly, all 4
reviews recommended physical interven-
tion. It therefore seems that the assets of a
systematic approach to the literature based
on a predefined protocol, and applying rig-
orous methodology, was little understood.

We conclude that narrative review
articles on house dust mites and asthma
are severely biased in their selection of ref-
erences and very unreliable in their inter-
vention recommendations. This finding
may be generalizable, since there is no rea-
son to believe that physicians specializing
in asthma should be more biased than oth-
ers1–3 when they write reviews. ■
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