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The Medical Review Article: State of the Science

CYNTHIA D, MULROW, M.D., M.Sc; San Antonlo, Texas

Filty reviews published during June 1985 to June 1986 in
four major medical journals were assessed in a study of
the methods of current review articles. Assessments were
based on eight explicit criteria adapted from published
gubdelines for information syntheses. Of the 50 articles,
17 satisfied three of the eight criteria; 32 satisfied four or
five criteria; and 1 satisfied six criteria. Most reviews had
clearly specified purposes (7 = 40) and conclusions

{r = 37). Only one had clearly specified methods of
identifying, selecting, and validating included information.
Qualitative synthesis was often used to integrate
infermation included in the review (m = 43); quantitative
synthesis was rarely used (p = 3). Fulure research
directives were mentioned in 21, These results indicate
that current medical reviews do not routinely use

scientific methods to identify, assess, and synthesize
intgrmation. The methods used in this systematic
assessment of reviews are proposed to improve the
quality of future review articles.

Goop rREVIEW articles are precious commodities. In this
era of a plentiful and burgeoning medical literature, the
individual’s capacity to read and absorb information has
nat changed. Reduction of large quantities of information
into palatable pieces is essential for digestion.

Adequate refinement of information calls for critical
exploration, evaluation, and synthesis. The accomplished
reviewer must tediously sift and sort data sources, sys-
tematically appraise data quality, and thoughtfully inte-
grate essential data into a unified whole. Such reviewers
must synthesize data in a cogent and illuminating way,
not just shulle documents (1).

Unfortunately medical reviews are often subjective, sci-
entifically unsound, and inefficient (2). Strategies for
identifying and selecting information are rarely defined.
Collected information is reviewed haphazardly with little
attention o systematic assessment of quality. Under such
circumstances, cogent summarization is an arduous, il
w0l insurmountable, task. The purpose of this article is
wofald: to describe the methods of recently published
review articles, and to demonstrale a systematic method
for preparing review articles.,

Methods

Of the 117 journals indexed in the Abridged fndex Medicos,
the four peer-reviewed American medical journals with circula-
Uitms of greaner than $0 000 were identified {3). Articles classi-

a5 review or progress anicles published in these journals
during June 1985 to June 1986 were sclected. For Annals of
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Internal Medicine and Archives of Internal Medicine, 10 (4-
13) and 17 (14-30) review articles, respectively, were identified;
for The Journal of the American Medical Association, 4 (31«
34) state of the art/review articles were identified; and for The
New England Journal of Medicine, 19 (35-53) medical prog-
ress articles were identificd. A single assessment was done on
reviews published in two parts (34.57).

All reviews were assessed with cight explicit criteria adapted
from published guidelines for information syntheses (2, 58, 590
Was the specific purpose of the review stated? Were sources and
methods of the citation search identified? Were explicit guide-
lines provided that determined the material included in and
excluded from the review? Was a methodologic validity assess-
ment of material in the review performed? Was the information
systematically integrated with explication of data limitations
and inconsistencies? Was the information integrated and
weighted or pooled metrically? Was a summary of pertinent
findings provided? Were specific directives for new research ini-
tiatives proposed? Each criterion was categorized as specified,
unclear, or not specified.

Results

Assessments of the methods of the 50 review articles
are presented in Table 1. Mo single review clearly speci-
fied all eight criteria. One met six criteria; 32 met four or
five criteria; and the remaining 17 met three criteria.
Most reviews were written by more than 1 author (range,
I to 12}, and the average number of references cited was
100 {range, 18 to 381).

SPECIFIED PURPFOSE

The purpose of the review was stated in 40 articles.
These purposes were often broad and exhaustive. For ex-
ample, some reviews addressed multiple aspects of differ-
ent diseases, such as epidemiology, natural history, physi-
cal manifestations, pathogenesis, diagnosis, therapy, and
prevention {38, 42). Other reviews had narrower purpos-
es and addressed only treatment (15, 21, 22, 24), patho-
genesis (35, 49, 32), clinical presentation (36), or pre-
vention (30). In 10 reviews, no clearly defined purpose
was found. Although 1 of these failed to state any pur-
pose whatsoever (44), most were nebulously defined re-
views of “current concepts,” “aspects of disease," or
“lessons derived from 15 years of studies™ (23, 45, 51).

Clearly stated purposes are important for several rea-
sons. They give the reader a frame of reference for
deciding whether to read further. Specific purposes help
determine strategies to select information. For example,
reviews concerning therapeutic efficacy might be limited
to data from controlled clinical trials; reviews specifically
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Table 1. Assessments of Methods Used in Fifty Current Medical
Reviews, June 1985 to June 1986

Specified Unclear Mot Specified

Purpose a0 | 9
Drata dentification 1 z 47
Drata selection 1 0 49
Validity assessment 1 | 48
Qualitative synthesis 43 L] 7
Quantitative synthesis 3 1 46
Summary 37 12 1
Fulure directives 21 4 23

addressing natural history might emphasize data from
inception cohort studies; and reviews addressing etiology
might include data from case-control studies, Finally, the
specific purpose of the review can determine appropriate
methods of information assessment, Questions concern-
ing where and in whom a particular diagnostic test,
intervention, or prevention strategy works might require
careful assessment of population and setting, Questions
concerning optimal timing of a disgnostic test, interven-
tion, or prevention stralegy might concentrate on the ac-
tual methods of the test or intervention.

DATA IDENTIFICATION AND SELECTION

The source of the information reviewed was clearly
identified in only one review {22), which described a
computer-assisted search of English-language articles on
MEDLINE. Two reviews (8, 33} stated that published
reports had been reviewed but did not specify search pro-
cesses or time periods. Selection procedures that deter-
mined which specific studies to include in the review were
provided only by Zarrabi and Rosner (30).

Most reviewers left to conjecture whether included
data were identified from automated databases, expert
consensus, textbooks, present contents of reference files,
or personal-favorite selections. Most also failed to report
whether included data were sclected on the basis of pre-
determined criteria, such as particular study designs or
population characteristics. As a result, it was impossible
to determine whether reviewed material represented in-
formation available on a given subject. Selection binses,
where authors preferentially cite data that support their
opinions, could not be evaluated. Moreover, it was diffi-
cult te evaluate whether relevant material had been ex-
cluded. This judgment required cither considerable per-
sonal knowledge of the reviewed topic or considerable
faith in the objectivity of the reviewers.

VALIDITY ASSESSMENT

A standardized methodologic assessment of data was
used in only one review {22). This article had three au-
thors; whether the assessment ratings represented a con-
sensus or one author's view was not reported. No other
review appraised validity in a systematic manner,

Systematic assessment of quality or validity deter-
mines, on the basis of a critical examination of the meth-
ods used to produce the findings, what conclusions are
justifiable. Appraisal of research designs, implementa-

tions, and analyses is required. Because authors of
reviews failed to appraise systematically the inl‘urmal-,m
regarding population, program, or setting Eharacuﬁqm
judgments on generalizability of the information
limited, Failure to examine details of study design (such
as diagnostic and measurement techniques; disease, po.
sure, and cutcome definitions; and intervention and apy,
Iytic :Iappma:-hns} left the quality of data included apen 1
Guestion,

were

DATA SYNTHESIS

Although some reviewers (4, 10, 21, 23, 25, M, 4
merely listed findings, most {n = 43} provided some de.
gree of qualitative integration by mentioning limitationg
and inconsistencies in existing data. Although this quali.
tative synthesis was ofien scant and haphazard, three .
views (15, 33, 52) exemplified the value of critically inge.
grating prima-fagie conflicting evidence. Hussey (15)
elucidated differences in published reporis CONCErning a
therapeutic intervention by exploring the differences i
study populations, intervention approaches, and outcome
measures. Valuable insights about the generalizability of
findings were gained: benefits of the therapy were limited
to particular populations and settings. Brewster (33
showed that systematic errors in research implemenia-
tion, such as selection and reporting binses, explained
much of the variance in reports on the prevalence of 2
particular health problem. Clouse and Comp (52) care-
fully related current knowledge of a pathophysiclogic
mechanism to differences in laboratory technigues and
limitations of measurement methods,

In contrast, symthesis involving quantitative methods
was provided in only three reviews, Brewster (33) com.
pared prevalence information among eight studies by
converting data to a common numerator and denomina-
tor. Houston (24) combined data from four studies in-
volving a drug therapy to determine average response
rates, average magnitudes of response, and average tlimes
to response. Sakata and colleagues (8) pooled results of
several studies 1o characterize the elinical features of 2
particular patient group. In these reviews, quantilative
methods were used to provide a common unit of compar-
ison and to identily average effects or average characteris-
tics. Other advantages of quantitative technigues, such a5
identification of interactions and identification of small
effects mot readily detectable by individual small studies,
were not used.

SUMMARIES AND FUTURE DIRECTIVES

Approximately 75% of reviews summarized pertinent
findings in remarks in either the initial abstract or the
final paragraphs. Although these summaries were helpful
in compressing review results into an easily manageable
form, they required cautious interpretations. Some T&
sembled “bottom-ling” remarks based on “armchair” re-
viewing techniques; conclusions were not always support
ed by valid review processes.

Drirectives for future studies were proposed in only 21
reviews. Specific research recommendations promoted
identification of the most promising areas for future &
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gearch and discouraged duplicative and wasteful efforts,
These reviews cfficiently enhanced attainment of knowl-

by suggesting to the designer of the 100th study
what had been learned from the first 99,

mmmns

This article presents a systematic review method and
s shown that current medical reviews do nol routinely
use such systematic methods to identily, assess, and syn-
thesize information, Although purposes (often broad)
were stated in most reviews, the sources and selection
methods of reviewed data were rarely defined. Standard-
ized methodologic eriteria for assessing the validity of the
data were not used. Synthesis of data was weighted
roward cccasional and informal qualitative critiques with
lirtle use of quantitative methods. Summaries were made
without showing careful reviewing technigues, and future
research directives were often neglected. Although some
reviews provided useful overviews of topics, their meth-
ods were not replicable and their conclusions might not
b valid.

To improve the scope, impact, and quality of reviews,
several steps are needed. First, a wellconceived review
always answers a question. This question should be made
clear ut the beginning of the review (60). It should be
precisely formulated, rather than broad or ill defined,

Second, efficient strategies for identifying relevant ma-
terial of substantive quality and excluding irrelevant or
poor-quality material are needed. Generally, computer
searches of the literature cross-checked with references
from other review articles can be used to identify perti-
nent literature. Experts in the area to be reviewed can be
used to verify that all pertinent citations have been identi-
fied, but these persons should not serve as the sole source
of information. Explicit guidelines for determining what
data to include in the review should be stated. These
puidelines should coincide with the purpose of the re-
view. In fact, the precise definition of the review's pur-
pose may determine whether characteristics such as
study designs, study populations, disease definitions, or
time frames should be used as criteria for selecting infor-
mation for the review,

Third, to manage large quantities of data objectively
and effectively, standardized methods of appraising infor-
mation should be included in more review processes, This
involves appraisal of research designs, implementations,
and analyses. Standardized appraisal forms addressing
these issues can be used by reviewers to optimize uniform
assessment of data. To avoid single-reviewer biases, data
Bssessments may be consensus ranked by mere than one
reviewer. Experts from different areas, such as appropri-
e specialists, statisticians, and research methodologists,
can be used both to help develop the standardized ap-
Praisal forms and to rank data,

Fourth, final synthesis of information should involve
s¥stematic rather than selective integration. Data regard-
od as seientifically unsound on the basis of the standard-
'2ed appraisal should be discarded. Other data can some-
limes be assigned a weight or relative value based on its
Huality as determined by the standardized appraisal (61).

Insights gained from careful explorations of divergent
findings in scientifically valid data sets should be sought,
and limitations of data sets identified. More reviewers
should consider quantitative synthesis techniques to com-
plement and supplement their qualitative technigues.
Quantitative methods can be used to provide a common
unit of comparisen between studies and to combine data
from several studies. These methods can be used to evalu-
ate generalizability, consisiency, interactions, and small
effects that are not readily recognizable from individual
studies.

Fifth, conclusions are justified only when the afore-
mentioned processes of collecting, analyzing, and inte-
grating information are systematically and thoughtfully
applied. The conclusions should be suecinet and logically
ordered summarizations of data. If the appraisal and syn-
thesis of data involves weighting of evidence according to
some type of quality assessment, the conclusions too
should reflect the relative weighting,

Finally, reviewers should capitalize on their intensive
efforis by clearly identifying gaps in present knowledge
and suggesting future initistives. Unsolved issues and
problems can be delineated, and appropriate methods for
addressing these issues ean be suggested. In this way, the
reader finishes the review with a view of what is not
known about the subject as well as what is known {60).

By using these systematic methods of exploration, eval-
uation, and synthesis, the good reviewer can accomplish
the task of advancing scientific knowledge.
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