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Objective: To assess and compare the quality of nonstructured and structured abstracts of
original research articles in three medical journals.
Design: Blind, criterion-based observational study.
Sample: Random sample of 300 abstracts (25 abstracts per journal each year) of articles pub-
lished in the British Medical Journal (BMJ), the Canadian Medical Association Journal and
the Journal of the American Medical Association (JAMA) in 1988 and 1989 (nonstructured
abstracts) and in 1991 and 1992 (structured abstracts).
Main outcome measures: The quality of abstracts was measured against 33 objective cri-
teria, which were divided into eight categories (purpose, research design, setting, subjects, in-
tervention, measurement of variables, results and conclusions). The quality score was deter-
mined by dividing the number of criteria present by the number applicable; the score varied
from 0 to 1.
Results: The overall mean quality scores for nonstructured and structured abstracts were
0.57 and 0.74 respectively (p < 0.001). The frequency in meeting the specific criteria was
generally higher for the structured abstracts than for the nonstructured ones. The mean qual-
ity score was higher for nonstructured abstracts in JAMA than for those in BMJ (0.60 v. 0.54,
p < 0.05). The scores for structured abstracts did not differ significantly between the three
journals.
Conclusions: The findings support recommendations that promote the use of structured ab-
stracts. Further studies should be performed to assess the effect of time on the quality of ab-
stracts and the extent to which abstracts reflect the content of the articles.

Objectif: Evaluer et comparer la qualite des resumes non structures et structures d'articles
de recherche originaux publies dans trois journaux medicaux.
Conception: Etude d'observation 'a l'insu fondee sur des criteres.
Echantillon: Echantillon aleatoire de 300 resumes (25 resumes par journal par annee) d'arti-
cles publies dans le British Medical Journal (BMJ), le Journal de l'Association medicale
canadienne et le Journal of the American Medical Association (JAMA) en 1988 et 1989 (re-
sumes non structures) et en 1991 et 1992 (resumes structures).
Principales mesures de resultats: On a mesure la qualite des resumes en fonction de 33
criteres objectifs repartis en huit categories (objectif, conception, contexte, sujets, interven-
tion, mesure des variables, resultats et conclusions). On a etabli la note de qualite en divisant
le nombre de criteres presents par le nombre de criteres pertinents; le resultat s'est etabli
entre 0 et 1.
Resultats: Les resultats globaux moyens de qualite des resumes non structures et structures
se sont etablis 'a 0,57 et 0,74 respectivement (p < 0,001). En general, les auteurs ont observe
les criteres plus souvent dans les resumes structures que dans les resumes non structures. Les
resumes non structuree parus dans le JAMA ont obtenu une note de qualite moyenne plus
elevee que ceux qui ont paru dans le BMJ (0,60 c. 0,54, p < 0,05). On n'a pas constate d'ecart

From the Faculty ofPharmacy, University of Toronto, Toronto, Ont.

Reprint requests to: Dr. Thomas R. Einarson (attention Ms. Anna Taddio), Faculty of Pharmacy, University of Toronto, 19 Russell St., Toronto,
ONM5S 2S2;fax (416)978-8511

v- For prescribing information see page 1707 CAN MED ASSOC J 1994; 150 (IO) 1611



important, entre les trois journaux, quant aux resultats obtenus par les resumes structures.
Conclusions: Les constatations appuient les recommandations favorables a l'utilisation de
resumes structures. 11 y aurait lieu de proce'der a d'autres etudes pour voir s'il se produit avec
le temps une evolution de la qualite des resum6s et evaluer dans quelle mesure les resumes
refletent le contenu des articles.

I mproving the quality of scientific literature has been
advocated since the inception of scientific publica-
tion, in 1665.' In the early l960s the Journal of the

American Medical Association (JAMA) took an innova-
tive step toward improving biomedical communication
by moving the summary and conclusions of articles to
the beginning.2 The Canadian Medical Association Jour-
nal (CMAJ) also adopted this abstract format.' Given
that there are over 2 million biomedical articles pub-
lished4 annually in over 20 000 biomedical journals,9 ex-
tracting pertinent literature has become formidable. Ab-
stracts enable readers to determine more quickly which
articles are of interest to them.6

As reported by Didolkar, Flemming and Venanzi7
the American Medical Association stated that "there is
no intrinsic difference between a well-prepared sum-
mary and an abstract." Abstracts should provide all the
necessary and important information on the research per-
formed (e.g., the study's purpose, design, results and
conclusions).8 They enable readers to review relevant
features of the research without having to read the entire
report. However, investigators have demonstrated that
abstracts can be misleading or biased and that the entire
article should still be read.9-1

Typically abstracts present information in four gen-
eral sections: the introduction, methods, results and con-
clusions.'2 In 1987 a proposal by an ad hoc working
group for further improvement of the abstract format
was published in the Annals of Internal Medicine.8 The
group advocated a structured format for abstracts of re-
search articles, with the following sections: objective,
design, setting, patients or participants, interventions,
measurements and main results, and conclusions. The
structured format was proposed to make literature
searches and literature evaluations more accurate.8 Struc-
tured abstracts unmask methodologic problems that were
left out in traditional abstracts.'2 They also facilitate
more consistent peer review.'"4

As important as the abstract is to readers, it is sur-
prising how little effort has been put into them.6 Studies of
the quality of scientific abstracts offer editors and readers
insight into the shortcomings of abstracts and how they
compare with abstracts in other journals. They can also fa-
cilitate improvements in current standards of practice.

Recently, investigators have begun to assess the
quality of abstracts in biomedical journals. Using objec-
tive criteria Narine and associates'5 assessed the quality
of traditional abstracts of the 33 original research articles
published in CMAJ in 1989. The mean overall score of
the abstracts was 0.63 out of 1. Abstracts were found to
be deficient in the reporting of technical descriptors of

study design, study variables and subject selection. Re-
sults were often reported without supporting data, and
many abstracts failed to address study limitations and
recommendations for future study.

Comans and Overbeke,"' using criteria from the Ad
Hoc Working Group,8 analysed structured abstracts of
original research articles published in three major med-
ical journals: the British Medical Journal (BMJ), the
New England Journal of Medicine and the Annals of In-
ternal Medicine. They found that the abstracts were
clearly written but often lacked information about sam-
ple selection, patient demographics and statistical analy-
ses. Froom and Froom,'7 in studying whether structured
abstracts published in the Annals of Internal Medicine
conformed to the same published guidelines, found defi-
ciencies in similar areas such as patient selection, num-
ber of refusers, number of dropouts and reasons for
dropping out. Haynes'8 pointed out that a comparison of
nonstructured and structured abstracts in similar journals
would have been more informative.

As a follow-up to these studies'9 we set out to as-
sess and compare the quality of nonstructured and struc-
tured abstracts appearing in BMJ, CMAJ and JAMA over
4 selected years. The specific objectives of this study
were (a) to assess the quality of abstracts of original re-
search articles in three medical journals before and after
the implementation of the structured format, (b) to com-
pare the overall quality of nonstructured and structured
abstracts and (c) to determine whether the quality of
nonstructured and structured abstracts differed between
the three journals.

Methods

The journals selected for the study were the BMJ,
CMAJ and JAMA because they are the principal journals
of national medical associations and require an abstract
for all original research articles. The 4 years studied
were 1988, 1989, 1991 and 1992. The instructions to au-
thors of the three journals were examined over the 4
study years to detect any differences in instructions re-
garding abstracts. Abstracts published in 1988 and 1989
were mainly nonstructured and thus represented the pool
of traditional abstracts available for quality assessment;
structured abstracts were excluded. Abstracts published
in 1991 and 1992 were mainly structured and thus repre-
sented the pool of structured abstracts available for
study; nonstructured ones were excluded. BMJ,' CMAJ'9
and JAMA2" officially adopted the structured format in
1988, 1990 and 1991 respectively. Since structured ab-
stracts began to appear in all three journals in 1990, we
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viewed that year as being transitional and excluded it
from the study.

Only abstracts of original research articles were eli-
gible. They were placed in chronologic order by journal.
A random sample of 25 abstracts per year for each jour-
nal was selected with the use of a computer-generated
random-number list. A total of 300 abstracts were stud-
ied. Abstracts were photocopied and numbered using a

computer-generated four-digit random-number list. The
abstract citations and assignment numbers were tran-
scribed onto paper for future identification. The abstracts
were then retyped by two research assistants in a stan-
dardized format without the journal citation, author(s),
study setting or other markers that would reveal the
identity of the journal. The abstract format was not
changed. During the assessments the abstracts were

identified only by their assigned numbers in an attempt
to eliminate bias.

The 32 evaluation criteria were taken from the
study by Narine and associates'5 and separated into their
eight categories. We added one criterion: Was any infor-
mation regarding the level of statistical significance or

other relevant statistical measures given in the results
section? Each criterion was represented by a question on

a checklist and could be answered as Yes, No or Not ap-

plicable. All responses were weighted equally.
Abstract quality (Q) was defined as the proportion

of criteria present according to the formula Q = Y (Y +

N), where Y was the number of Yes and N the number
of No answers. Not applicable responses were omitted.
The maximum quality score was 1 and the minimum 0.

Four reviewers evaluated the quality of the ab-
stracts. In a pilot study 10 nonstructured abstracts were

reviewed independently, and the consistent interpretation
of the criteria was discussed. The second phase of the pi-
lot study involved an independent rating of five non-

structured and five structured abstracts and an assess-

ment of interrater reliability to ensure that the raters
concurred in their application of the criteria.

After the pilot study each rater was given 75 ran-

domly selected abstracts to evaluate independently. Five
nonstructured and 5 structured abstracts were taken from
the 300 abstracts to reassess interrater reliability. Raters
recorded quality scores on preprinted grading sheets. If
they could not independently rate any aspect of an ab-
stract they would bring it to the group for consensus

grading.
Interrater reliability was assessed with a Pearson's

product moment correlation coefficient; the method de-
scribed by Rosenthal2' was used to correct for attenua-
tion in correlations. The effective interrater reliability
was then calculated using the Spearman-Brown formula.
The X2 test was used to compare the journal formats and
the frequency with which specific criteria were met. The
Bonferroni correction factor was included to account for
multiple comparisons. A p value of 0.05 or less was con-

sidered significant.

Results

The instructions to authors varied regarding the
maximum number of words allowed in nonstructured ab-
stracts. Otherwise, all three journals instructed authors to
follow the "conventional" or "uniform" method of writ-
ing abstracts. BMJ did not provide detailed instructions
on how to write a structured abstract, but CMAJ and
JAMA did.

The pilot test yielded high interrater agreement (r =
0.631 with 8 degrees of freedom [df] [coefficient of vari-
ation = 0.039], p < 0.001, effective interrater reliability =
0.872). The second test performed during the study pro-

duced even higher agreement (r = 0.809 with 8 df [co-
efficient of variation = 0.058], p < 0.001, effective inter-
rater reliability = 0.944).

The types of research articles included for which
abstracts were rated did not differ between the three
journals (data available on request). The mean quality
scores for nonstructured and structured abstracts are

shown in Table 1. The overall quality score was higher
for structured abstracts than for nonstructured abstracts
(0.74 v. 0.57, p < 0.001). The scores differed signifi-
cantly over time: 1991 and 1992 abstracts were each sig-
nificantly different from the 1988 and 1989 abstracts
(p < 0.05). The quality scores did not differ significantly
for nonstructured abstracts between 1988 and 1989 or

for structured abstracts between 1991 and 1992.
JAMA had a significantly higher mean quality score

than BMJ for nonstructured abstracts (p < 0.05). How-
ever, no difference was observed in the mean quality
scores for structured abstracts between the three jour-
nals.

Table 2 shows the frequency with which nonstruc-
tured and structured abstracts met each of the 33 criteria
measured. The frequency was higher for structured ab-
stracts in 32 (97%) of the criteria; it was significantly
higher in 14 (42%). For nonstructured abstracts the fre-
quency was less than 75% for 24 (73%) of the criteria;
for structured abstracts this occurred in only 10 (30%) of
the criteria.
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Table 1: Mean quality scores* for nonstructured and
structured abstracts in the British Medical Journal (BMJ),
the Canadian Medical Association Journal (CMAJ) and
the Journal of the American Medical Association (JAMA)
in 1988-89 and 1991-92

Journal; mean quality score
Overall

Abstract BMJ CMAJ JAMA scoret

Nonstructuredf 0.54 0.57 0.60 0.57
Structured 0.74 0.73 0.74 0.74

*To calculate the score, the number of Yes responses to questions con-

cerning the evaluation criteria were divided by the sum of the Yes and No
responses.
tp < 0.001.
tp < 0.05, between JAMA and BMJ.
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Discussion

We assessed the quality of a random sample of non-

structured and structured abstracts from three medical

journals using a criterion-based survey. The structured

abstracts received significantly higher quality scores

than the nonstructured abstracts, which suggests that the

structured format is preferable to the conventional, non-

structured format in providing complete information.
The higher quality scores for structured abstracts

may be a direct result of the design of structured ab-
stracts. The design provides a framework for the infor-

mation that should be included and prompts the reader in
retrieving this information. However, the more compre-
hensive structured abstracts may reduce the likelihood
that a person will read the entire article. This can be a
problem, because abstract quality may not reflect the
quality of the article; the abstract was not intended to re-
place reading of the article and should not be used for
this purpose. Structured abstracts presumably assist
readers in literature searches, but this has not yet been
substantiated.

The following information was reported more fre-
quently with the structured format than with the non-

Table 2: Proportion of abstracts that met the study criteria, by type of abstract
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structured one: study purpose, setting, number of
dropouts, interventions, study variables, appropriate nu-
meric and statistical values, and conclusions. Although
the structured abstracts more consistently met the assess-
ment criteria, they did not meet all of them. For both ab-
stract styles, there appears to be room for improvement
in this regard. Imperfect quality scores for structured ab-
stracts may be the result of a lack of space allotted for
abstracts in medical journals (usually limited to 250
words) and the inability of investigators to concisely
summarize their research.

The overall quality score for nonstructured ab-
stracts did not differ significantly between 1988 and
1989. The same was true for structured abstracts be-
tween 1991 and 1992. This suggests that the increase
observed in the quality score for structured abstracts
was mainly due to the structure format and not to time.
However, we cannot rule out the effects of time com-
pletely, because we studied the quality of each abstract
style for only 2 consecutive years. Future research can
address the effect of time through the inclusion of ab-
stracts for more than 2 consecutive years for each type
of abstract.

We studied the quality of abstracts of original re-
search. However, abstracts are used to describe other
types of articles as well. Hayward and associates22 re-
cently proposed guidelines for writing abstracts of arti-
cles on clinical practice guidelines. It is conceivable that
the quality of these types of abstracts would be amenable
to study. Future studies should address the quality of ab-
stracts of other types of articles and include other jour-
nals and disciplines.

In conclusion, structured abstracts provide a more
informative summary of research than nonstructured ab-
stracts. We recommend that journal editors and peer re-
viewers routinely assess the quality of abstracts of origi-
nal research articles and provide authors with comments
on how to modify them if they do not meet an acceptable
standard. As a service to investigators writing research
articles, journals should include information on how to
write structured abstracts. Medical journals should estab-
lish a minimum acceptable value and publish abstracts
that meet specified criteria.
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