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CLINICAL RESEARCH IN GENERAL MEDICAL JOURNALS
A 30-Year Perspective

RoBert H. FLeTcHER, M.D., axD Suzanne W. FLETCcHER, M.D,

Abstract Little is known about the freguency with
which various research designs appear in the clinical
literature and how this freguency has changed in re-
cent years. This study describes the research designs
used in 612 articles randomly selected from originai
research published in three general medical journals
from 1946 to 1976.

Cross-sectional studies increased from 25 to 44 per
cent, cohort studies declined from 59 to 34 per cent,
and clinical trials increased from 13 to 21 per cent of

CLINICAL research must provide sound data
that clinicians can rely on in making decisions
about patients. This kind of research should help to
establish a body of knowledge that is useful in
answering the following clinical questions: What
medical condition does the patient have? How com-
mon is the condition? What are its causes? What is its
prognosis’ And how effective and risky is the
treatment? Presumably, clinicians read original
research published in medical journals to find answers
to such questions.

For some diseases, answers to these questions were
provided by great clinicians of the past. However,
many of the questions that remain concern relations
so subtle that answers are not obvious, even to the
most experienced and astute physicians. This is par-
ticularly true of chronic conditions. To explore these
relations rigorously, powerful clinical research designs
have been developed. Among these designs are ran-
domized controlled trials, which, when well con-
ducted, are the least fallible means of assessing the ef-
ficacy of medical treatment':?; cohort (*“‘prospective”)
studies, in which the natural history of disease is
observed over time and differences between subgroups
are corrected for by matching or adjustment in situa-
tions where experimentation is not possible’; and
case~control (“retrospective’’) studies, which provide
an efficient way of exploring cause and effect relations
for uncommon-diseases.*

However, other research methods, with less sound
scientific credentials, are frequently encountered in
the clinical literature. Among these methods are case
reports, uncontrolled clinical trials and various kinds
of cross-sectional studies in which observations are
made on subjects at essentially one point in the course
of their illness. Such research is more prone to
problems of chance, bias and confounding factors that
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articles (P <0.001). Randomized controlled trials com-
prised 5 per cent of articles published in 1976 and
were not represented 30 years before. In 1976, 37
per cent of articles reported on 10 subjects or less,
and this number has not changed substantially since
1946.

The frequency of studies with weak research
designs has increased in these general medical jour-
nals over the past 30 years. The trend deserves criti-
cat attention. (N Engl J Med 301:180-183, 1979)

can threaten the validity of conclusions based on the
research.

Little has been written about the frequency with
which readers of original research in general medical
journals encounter the various kinds of research
designs®* or whether there has been a change in this
frequency over time. Feinstein devised a detailed clas-
sification of research designs and used it to describe
the articles appearing in two general medical journals
during a recent six-month period.* He found that 61
per cent of the published research was cross sectional
and that 39 per cent was longitudinal. The present
study describes the frequency with which various
research designs have appeared in the general medi-
cal literature over the past 30 years. In addition, we
have looked at the kinds of variables used to describe

-the clinical phenomena studied.

METHOD

Three journals — The Journal of the American Med:-
cal Association, The Lancet, and The New England Journal
of Medicine — were selected for review. These three
were chosen because they are the most widely cir-
culated English-language journals that present origi-
nal research to a general clinical audience,’ and.:
because they are well respected for the manner in .
which they fulfill this role. ‘5‘-

These journals were reviewed for the years 1946,
1956, 1966 and 1976. For each issue of the journals in -
these years, we selected one original article by us¢-.
of a table of random numbers. The sampling fraction °
was about 20 per cent. Twelve issues, most of them
published in 1946, did not contain original research : ;
and so could not be included in the sample. A few of &
the selected articles (3 per cent) were not consider
to be clinical research, in that they did not even in-
directly involve human subjects; these articles were
replaced by another article in the same issue.

From each of 612 articles, the following informa-;
tion was obtained: the number of authors; the num=
ber of subjects; the longest period of time any of t
subjects was studied; whether the article was co
mented on in an editorial in the same issue; wheth
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the data apparently had been collected before or after
the decision to perform the study; the variables used
1o describe the clinical phenomena studied (includ-
ing symptoms, laboratory-test results, death, social or
occupational function and emotional status); and
whether there was explicit mention of cost (expressed
in dollars or related units such as length of hospital
stay) when results were presented.

In addition, information was abstracted that was
ysed to classify the articles according to the following
definitions of principal research designs:

Cross-sectional articles are those in which all
observations on a given subject are made at essen-
tially one point in time in the course of that sub-
ject’s illness. Examples of this category include
descriptions of the clinical presentations of disease,
associations between clinical manifestations, com-
parisons of the relative value of diagnostic tests and
various studies in which it is assumed during anal-
ysis of the data that one phenomenon precedes
another even though the data are not actually col-
lected over a period of time.

The remaining studies are ‘‘longitudinal,” in that
subjects are observed over a period of time. Longitu-
dinal studies can be classified further according to the
temporal direction in which subjects are pursued.

In case~control studies, subjects are pursued
backward in time, from effects to possible causes.
The term ‘“‘case-control,” also called ‘“‘retrospec-
tive,” was chosen because it is familiar to most clin-
icians. It is not an ideal term because not all studies
proceeding backward in time, from subsequent to
antecedent events, describe control groups and
cases. Feinstein has suggested ‘‘trohoc” (cohort
spelled backward) as an unambiguous term to
describe studies in which subjects are pursued
backward in time.®

In cohort research, subjects are followed forward
in time, from purported causes to effects. Such
research has also been referred to as ‘‘prospective.”
When patients experience interventions that were
not contrived for the purposes of study but, rather,
take place in the normal course of their illness, with
or without treatment, the study is called a cohort
study.

Clinical tnals are cohort studies in which treat-
= ment is initiated specifically for evaluation and not

just during the care or observation of patients. Such
- trials are further classified into uncontrolled trials, in
which there is no concurrent comparison group;
. nonrandom controlled trials, in which concurrent com-
“ parison groups are allocated by means of some non-
random process (e.g., convenience or clinical judg-
ment); and randomized controlled trials, in which sub-
‘jects are randomly allocated into treatment and
i control groups.
> These working-definitions of the principal research
igns are mutually exclusive and describe most of
articles reviewed. We believe that these opera-
al definitions conform reasonably well to accepted
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definitions of research structures as commonly used
by clinicians. The reliability of the classification
scheme was tested by means of a subsample of articles
that were classified independently by both authors.
There was strong agreement® between the two ab-
stractors in the category of research structures chosen
(unweighted kappa = 0.88). Most discordance was
related to the distinction between cohort studies and
uncontrolled trials, since it was not always clear
whether treatment was begun primarily for patient
care or research.

Articles reporting on 10 or fewer subjects were con-
sidered ‘‘case reports’’ and were analyzed separately.
The cutoff point of 10 was chosen because it is usually
not possible to exclude the role of chance in studies of
this size. There was strong agreement (unweighted
kappa = 0.64) between this definition of a case report
and the presence or absence of the typical case-report
format in which descriptions of different patients’ clin-
ical courses were included, usually preceded by *‘case
1, case 2...”" and printed in small type.

The statistical significance of differences between
years was calculated by use of analysis of variance for
means, the chi-square test for proportions and the me-
dian test for medians.'® All tests were two-tailed.

RESULTS

Table 1 shows several characteristics of the articles
published from 1946 to 1976. The number of authors
per article has increased, particularly in the past
decade (P<0.001). There has been no consistent
change over the past 30 years in the number of sub-
jects studied. There has been a trend toward shorter
duration of follow-up for subjects in longitudinal
studies, but this difference was not statistically signifi-
cant. An increase was found in the proportion of arti-
cles based on data that had already been collected
before the research was planned, as compared with
data collected after the research was planned.

Figure 1 shows the relative frequencies of the
various research designs in 1976. Forty-four per cent
of all articles used a cross-sectional design. Half of this
cross-sectional research (22 per cent of the total) was
a description of the manifestations of disease, or as-
sociations between manifestations, at one time. One

Table 1. Selected Characteristics of Published Articles, 1946

to 1976.
CHARACTERISTIC 1946 1956 1966 1976 |4
(151 (149 (157 (155
ARTICLES) ARTICLES) ARTICLES) ARTICLES)
No. of authors 20+1.4 23£1.6 28+1.2 4973 <0.00!
(mean £ SD)
No. of subjects 25 36 16 30 NS
(median)
Duration of follow-up 232 300 152 182 NS
for cohort studies
(median no. of days)
Data colilection:
After research was 16 1 49 4“4 <0.05
planned (%)
Before research was 24 29 51 56
planned (%)
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fifth (8 per cent of the articles from 1976) were evalu-
ations of the properties of diagnostic tests, usually
comparing them to some standard of accuracy and ex-
pressing the results in such terms as sensitivity, speci-
ficity and predictive value. Another fifth (8 per cent)
would ordinarily be considered ‘‘case-control” re-
search. Diseased and nondiseased subjects had been
identified, and at the same time information had been
elicited concerning their previous habits and expo-
sures; it had then been assumed that these conditions
actually did exist before the illness, although they had
not been recorded in the past. None of the articles
sampled in this year were truly ‘‘case-control,” by the
definition used in this study. Fifty-five per cent of all
articles were longitudinal. Two thirds of these arti-
cles were cohort studies, and one third were clinical
trials. Half the clinical trials had no concurrent con-
trol group. Five per cent of all studies reviewed were
randomized controlled trials. A small proportion of
the total (1 per cent) could not be classified.
Figure 2 shows the relative frequencies of the
various research designs from 1946 to 1976. There has
been a sharp fall in the proportion of longitudinal
studies and a rise in cross-sectional studies, both oc-
curring after 1956. Clinical trials have increased
slightly during the study period. The change in the
frequencies of these three kinds of studies from 1946 to
1976 was statistically significant (P<0.01). Ran-
domized controlled trials have increased but have
never comprised more than 5 per cent of the total.
The proportion of articles that received comment in
an editorial in the same issue increased from 5 per

cent in 1946 to 14 per cent in 1976 (P<0.001). The

relative frequencies of the various research designs
used in the articles singled out for editorial comment
were similar to those for all articles in the same year.
There was no striking difference among the three jour-
nals in the proportions of the various designs, and
none of the differences observed were statistically
significant. However, the number of articles sampled
was too small to be reasonably certain that no such
difference has existed.

Of the 612 articles, 234 (38 per cent) presented data
on 10 or fewer subjects and can be considered *‘case

SECTIONAL
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Figure 1. Research Designs for 155 Articles Published in
1976.
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Figure 2. Research Designs for 612 Articles Published from
1946 to 1976.

reports.”’ Seventy-eight of them (13 per cent) were
reports of single cases. There was no consistent
change in the frequency of case reports involving
either single or several cases. Most case reports were
longitudinal, describing the clinical course of selected
patients. However, the proportion of longitudinal case
reports declined from 90 to 64 per cent during the
period of study, whereas cross-sectional case reports
increased from 10 to 36 per cent (P<0.001). Virtually
all the cross-sectional case reports were descriptions of
the manifestations of disease for selected patients at
one point in the course of their illness.

Table 2 shows the variables used to describe the
clinical phenomena under investigation. Laboratory
tests were the most frequently reported clinical tool in
every year, except 1946, and use of such measures has
tended to increase with time. Clinical signs and symp-
toms have also been reported often, although with
significantly less frequency in recent years (P<0.05).

Similarly, the frequency with which the social, oc-

cupational or emotional status of subjects has been re-
ported has diminished with time (P<0.05). Cost was
explicitly mentioned in less than 2 per cent of the ar
ticles in any year.

DiscussioN

Taken together, the data in this study suggest that
the predominant research designs used in 1976 wert
less accurate ways of conducting clinical research

than had been employed in earlier years. Longitudi- : -

nal studies have declined in frequency, whereas cross-
sectional studies have increased. It is more common
for researchers to have used existing data rather than
to have collected the data themselves, specifically t°
answer their research question. Neither the number
subjects studied nor the duration of follow-up obser
vation for longitudinal studies has increased despi®
the advent of computer technology, which has made it

easier to manage large amounts of data. Finally, the {. -
observations made on subjects seem to have becom¢ |:

less relevant to clinical events; symptoms, deathy’
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Table 2. Variables Used to Describe Clinical Phenomena in
Articles Published from 1946 to 1976.

¥. VARIABLF PER CENT OF ARTICLES PER YEaRr
1946 1956 1966 1976
(151 (149 (157 (155
ARTICLES) ARTICLES) ARTICLES) ARTICLES)
Sy mpzoms 88 79 6! 63
Chmcal signs® 90 79 64 68
Laboratory tests 79 80 90 90
Death 26 26 20 18
social or occupational 10 [ 2 3
function®
Emotional status* 7 8 S 1

¢p<0.05 for differences among years.

social and occupational function and emotional status

were less frequently assessed than they had been -

previously, whereas laboratory tests are now the most
frequently reported kind of result. Similar trends
away from patient-oriented research were found by
_ Feinstein in his study of abstracts for the ‘‘Atlantic
City meetings,” of 1953 to 1969.1!.12
There are probably many reasons why cross-
sectional research and case reports comprise such a
large part of published research, have done so for the
past 30 years and have not declined in frequency in re-
cent vears. Case reports serve some indispensable
roles. They are virtually the only means of surveil-
Jance for diseases of low frequency and the only way of
studying such diseases. Similarly, cross-sectional
studies are an appropriate way of studying clinically
useful phenomena, such as the accuracy of diagnostic
tests. However, both cross-sectional studies and case
reports are unreliable when used as surrogates for
longitudinal studies of larger numbers of subjects in
exploring the etiology and natural history of diseases
or the effects of treatment.
There are many examples in the medical literature
where conclusions based on relatively weak research
- designs have been misleading and have been corrected
by subsequent studies of stronger design. For
example, uncontrollied trials suggested that mam-
mary-artery ligation was extremely effective in re-
lieving angina pectoris'’; subsequently, controlled
* trials of the procedure showed that the effectiveness of
K surglcal intervention could not be attributed to
ligating the mammary artery.'* Moreover, reviews of
the literature on specific treatments (e.g., corticoste-
"roids for bacterial infections,! anticoagulation after
_ acute myocardial infarction'® and coronary-artery-
% bypass grafts for coronary-artery disease’’) have
<« shown an association between the conclusions of the
~ studies and the strength of the research designs used
I to establish these conclusions. This association sup-
ports the belief that studies based on weak designs can
. be misleading and should receive less weight when the
" literature on a subject is summarized.
< Perhaps some of the trends we observed result from
factors that are not directly related to the relative
& scientific merits of alternative designs. For example,
= the approach to clinical research might be influenced
y rapid developments in technology, the mobility of
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both researchers and patients and academic competi-
tion (“‘publish or perish”). Longitudinal studies, for
all their scientific advantages, are often expensive,
slow and difficult to conduct. It may be that
researchers believe that they receive more professional
recognition for the quantity of publications than for
the quality of their research.

Clinical research means many things to many peo-
ple. For some, it primarily means research describing
the mechanisms of disease, often at the cellular level.
It is often possible to conduct this kind of research
well with small numbers of subjects, animals or cell
systems because of the degree of control that can be
exercised over studies in laboratories or clinical in-
vestigative units. In the course of explaining nature in
this way, hypotheses may be raised that bear directly
on clinical decisions. But it is rarely possible to test
these hypotheses rigorously without resorting to
studies in which a larger number of people are fol-
lowed over a considerable period of time. Certainly,
both kinds of research are necessary for the growth
of medical knowledge. This article has described
changes in the latter kind of research — research for
clinicians — over the past 30 years. Although under-
standing of sound research designs has increased
greatly in recent vears, we found little evidence that
this understanding has been translated into more fre-
quent use of rigorous designs for clinical research.
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