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SUMMARY
Background. Randomized controlled trials are being used
increasingly to evaluate the effectiveness of health care
interventions, including those in primary care.
Aim. A study was undertaken to document the topic areas
addressed by randomized controlled trials conducted in prim-
ary care and the methodological characteristics of these,
based on a historical review of all trials published in the
British Journal of General Practice (formerly the Research
Newsletter and Journal of the Royal College of General
Practitioners) between 1953 and 1991 inclusive.
Method. Trials were identified by systematically hand
searching all back issues.
Results. A total of 90 randomized controlled trials were iden-
tified, 78%1o of which were undertaken in general practice. The
trials covered a wide range of topics; 62% examined phar-
macological interventions, 21% non-pharmacological inter-
ventions, and 16% an intervention related to provision of an
aspect of health service. Among the randomized controlled
trials published there was a significant trend towards more
reports of non-pharmacological trials in recent years
(P<0.001). The quality of trials, judged by the extent to which
bias was controlled, varied considerably. Trials ofpharmaco-
logical interventions generally controlled for selection bias at
entry and at assessment of outcome more effectively than
trials of non-pharmacological interventions.
Conclusion. Some imaginative solutions to the logistic diffi-
culties of conducting randomized trials in general practice
were noted. These may serve as an incentive to those
undertaking such studies in the future.

Keywords: clinical trials in general practice; randomized
controlled trials; reseach in general practice; literature
reviews.

Introduction
IT IS 46 years since the first randomized controlled trial was

published comparing the effectiveness of streptomycin and bed
rest versus bed rest alone for the treatment of pulmonary tubercu-
losis.I Since then the randomized controlled trial has grown in
popularity as an accepted and valid research method in all areas
of clinical medicine, including primary care. It is now commonly
regarded as the 'gold standard' design for evaluating the effect-
iveness of an intervention.2

Initially, the use of randomized controlled trials was largely
restricted to evaluations of new drug therapies, either against an
existing standard agent or a placebo control. However, random-
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ized controlled trials are now being used to evaluate a much
broader range of interventions, including non-pharmacological
therapies, such as manipulation3 and use of self-help packages,4
and health service interventions, such as the effect on referral pat-
tems of providing information about waiting lists.5 There has also
been a trend towards promoting clinical trials which focus on the
effectiveness of an intervention in the real world (as opposed to
trials which are solely concemed with the efficacy of a particular
intervention under much more stringent research conditions).2
A number of papers have highlighted logistic aspects associ-

ated with conducting randomized controlled trials in primary
care.6-9 However, there has been no attempt to document the
topics which have been addressed by trials conducted in primary
care over the past 46 years, or the methodological characteristics
of these trials. The aim of this study was to conduct a historical
review of randomized controlled trials published in the British
Journal of General Practice (formerly the Journal of the Royal
College of General Practitioners, and prior to 1958, the
Research Newsletter) between 1953 and 1991. For simplicity, the
Journal is referred to by its current title throughout the paper.

Method
Identification of trials and inclusion criteria
All the randomized controlled trials were identified by C S scru-
tinizing all issues of the Joumal back to volume 1 in September
1953. To be included in the study each trial had to meet the fol-
lowing two methodological criteria: there must have been at least
two groups; and allocation to the groups must have been either
by formal randomization or by a quasi-random method (for
example, altemation).

Characteristics of trials
C S and D J each reviewed half of the trials identified and
extracted and coded the following information: country of origin;
primary site of the trial (single general practice, multiple prac-
tices, community setting, hospital); subject area; study popula-
tion (volunteers, screened subjects, all eligible patients); study
design (method of allocation, unit of allocation, blinding); struc-
ture (parallel group, cross-over, factorial design); number, nature
and duration of intervention(s) and control groups; and use of
practice nurses or research assistants/nurses.
The subject area addressed in each trial was coded using the

International classification of health care problems in primary
care,1I to which a supplementary category was added, health ser-
vices research, for which there was no code.

Quality assessment
The methodological quality of each trial focused on the control
of bias and was assessed using the simplified scheme advocated
by Chalmers and colleagues." Briefly, it involved assessing
three dimensions of trial methodology: the quality of the random
allocation (that is, control of selection bias at entry); the extent to
which the primary analysis included every person entered into
the randomized cohorts (that is, control of selection bias after
entry); and the extent to which those assessing outcome were
kept unaware of the group assignment of the individuals exam-
ined (that is, control of bias in assessing outcome). For each of
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the three dimensions a three point rating scale was used (ranging
from a score of three if the effort to control potential bias had
been maximal, through to one if there had been little or no effort
to control potential bias).

Analysis
Frequencies were calculated of the number of randomized con-

trolled trials in the different subject areas for the various methodo-
logical characteristics examined. A comparison was made
between the subject areas addressed by trials in this Journal
against those in the evolving international register of randomized
controlled trials in primary care, being established under the aus-

pices of the Cochrane collaboration.'2 To assess whether there
were any trends in the type of intervention or methodological
quality of trials published over time, the trials were grouped
according to the decade in which they appeared in the Journal. A
chi square test for trend was performed on the data grouped in
this way.'3 A number of the methodological parameters were

compared between trials involving drug therapy versus those
which did not. The statistical significance of these comparisons
was made using a chi square test. A two-tailed P<0.05 was con-

sidered statistically significant.

Results
Characteristics of trials
A total of 90 randomized controlled trials were identified in the
Jounal between 1953 and 1991. The first of these appeared in
1957, since when, there has been a steady increase in the number
of randomized controlled trials published (Table 1). Of the trials
88 were published as original papers; the remaining two were

published as letters to the editor. Most (93%) were carried out in
the United Kingdom. Of the remaining six, two were from the
Netherlands and one each from Cyprus, Denmark, Ireland and
New Zealand.
The majority of trials (70) were carried out in a general prac-

tice setting while three were in other community settings and
eight were based in hospitals. Three trials were carried out in
both general practice and in a hospital setting. Six articles did not
state the primary site in which the trial was carried out. Of the 70
trials performed in general practice 61% were done in a single
practice.
The main subjects areas addressed by the trials are shown in

Table 2. Trials concerned with neuroses were most commonly
reported trials in the Journal, accounting for 17% of the total.
Pregnancy and childbirth trials accounted for 7%; blood pressure
problems, respiratory tract infection, and health service research
each generated a further 6%. The subjects areas addressed by tri-
als in the Journal closely reflected those included in the interna-
tional register of randomized controlled trials.'2 The exception
was an underrepresentation of reports of trials of hypertension in
the Journal compared with the high proportion in the register.

Table 1. Number of randomized controlled trials published in the
British Journal of General Practice between 1953 and 1991.

Year No. of trials published

1953-58 1
1959-64 7
1965-70 18
1971-76 12
1977-82 12
1983-88 22
1989-91 18

Table 2. Subject areas covered by randomized controlled trials
(RCTs) in the British Journal of General Practice and on the inter-
national register of RCTs.'

% of trials on subject in

Journal Register
Subject areab (n= 90) (n= 266)

Infective and parasitic diseases 3.3 2.3
Other endocrine, nutritional
and metabolic 4.4 1.1
Blood diseases 1.1 0.4
Mental disorders

Neuroses 16.6 10.2
Tobacco abuse 1.1 6.4
Alcohol abuse 1.1 1.1

Nervous system and sense organs
Nervous system diseases 2.2 1.5
Ear diseases 2.2 2.3

Circulatory system
Heart diseases 2.2 1.5
Blood pressure problems 5.6 16.2

Respiratory system
Respiratory tract infection 5.6 5.6
Influenza 4.4 1.5
Hayfever 3.3 1.9
Asthma 4.4 2.3

Digestive system 2.2 3.8
Genitourinary system

Urinary tract infection 4.4 5.6
Other urinary system diseases 3.3 1.1
Female genital organ diseases 2.2 1.1
Disorders of menstruation 1.1 0.8

Pregnancy, childbirth and puerperium 6.7 2.6
Skin and subcutaneous tissue 4.4 1.5
Musculoskeletal and connective tissue

Arthritis and arthrosis 2.2 3.0
Vertebral column syndromes 2.2 2.6

Preventive medicine 4.4 6.4
Administrative procedures 2.2 0.8
Social problems 1.1 0.4
Health service research 5.6 4.1

n = number of RCTs. aOnly trials on the register12 identified by a MED-
LINE search for 1987-91 are included. bCoding based on the
International classification of health problems in primary care10 except
health service research category.

In 33 trials (37%) the study population was derived by a
screening process established specifically for the purpose of
identifying eligible participants. In a further 29% all eligible par-
ticipants were included. Only 5% of trials specifically sought
volunteers, while 8% used a combination of different methods
and 22% made no mention of how the study population was
obtained. Description of inclusion and exclusion criteria was fre-
quently incomplete.

Patients, rather than doctors or their practices, were allocated
to receive the different interventions in 88% of trials. In two tri-
als,'4"15 involving dermatological preparations, patient were alloc-
ated to receive the different treatments simultaneously but
applied randomly to different parts of the body. In the other 12%
of trials doctors were allocated to the intervention groups.

Allocation to the various interventions was predomintly stated
to have been by randomization (74%), although in only 19 of
these 67 trials were the details used to achieve randomization
described. In 12 studies a systematic procedure, such as alterna-
tion, date of birth, or days of the week, was used to determine
allocation to the different trial groups. In the remaining 11 stud-
ies the method of allocation was not stated, although the sub-
sequent text suggested it was at least by a quasi-random method.
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Blinding was used in just over half of the trials; 38 trials were
double blind and nine were single blind. A further three used
blinding at various stages of the trial only, while 34 were con-
ducted without any use of a blinding procedure. In six reports no
statement was made about whether there had been any attempt to
blind either the participants or trial staff.
Of the trials 71% (64) were conducted using a parallel group

design, in which participants were allocated to a particular inter-
vention for the entire duration of the study. More complex
designs, including cross-over techniques and factorial designs,
were used in 21% and 4% of the studies, respectively. Three
studies used a combination approach, including both cross-over
and parallel components at different stages.
Comparison of a single intervention against a control group

took place in 45 trials. Assessment of two, three and four inter-
ventions occurred in 34, six and three of the studies, respectively.
One trial of treatment options for patients with hayfever exam-
ined the efficacy of seven interventions,'6 while another, con-
cemed with the treatment of acne vulgaris, compared 10 different
topical preparations.'4
The primary intervention was pharmacological in nature in

62% of trials (56); in 21% it was non-pharmacological and in a
further 16% the intervention was related to provision of an aspect
of health service. One trial used a factorial design in which both
a pharmacological agent and non-pharmacological intervention
were examined.

Placebo controls were used in almost half (27) of the trials
involving a pharmacological therapy: in the remainder the com-
parison was made between the efficacy of a new pharmacolo-
gical regimen and an existing one. There was a significant trend
towards a smaller proportion of pharmacological trials in recent
decades: all of the 20 trials published in the Joumal in the 1960s
were drug trials, 82% of 22 trials in the 1970s were drug trials,
47% of the 34 in the 1980s were drug trials and 8% of 13 trials
published in 1990-91 were drug trials (X2 = 33.97, 1 df,
P<0.001) (one trial published in the 1950s not included). Most
trials were of relatively short duration, 78% involving less than
six months of intervention and follow up. Four studies had a
treatment and follow-up period which extended beyond 12
months. The other 16 lasted between six and 12 months.

Practice nurses were involved in the practical organization and
day to day conduct of 12 of the trials. A further 16 specifically
mentioned having a research assistant or trial nurse to assist in
the field; 17 were managed by a doctor alone and in 42 there was
no mention of whether any support staff were involved. In the
three trials the issue of field support staff was irrelevant.

Quality assessment
Regarding control of bias, only three trials obtained the max-
imum quality score of three points in each category. There
appeared to be a significant trend towards less control of bias at
entry and in assessing outcome in reports published in more
recent decades (Table 3). This finding was confounded by the
increase in the number of non-drug trials in more recent years,
which tended to have poorer control of selection bias at entry and
in assessing outcome (Table 4). In contrast, control of selection
bias after entry did not differ significantly between drug and non-
drug trials. This is not surprising, since many of the drug trials
were placebo controlled which tends to facilitate both control of
selection bias at entry and the use of a blind assessment of trial
outcome measures.

There were some imaginative solutions to the problem of bias
among the non-pharmacological studies. For example, in a trial
of manipulation, two doctors were involved. One of them identi-
fied a patient suitable for entry into the trial, and the other per-

Table 3. Quality assessment of randomized controlled trials, by
decade.'

% of trials published in

Potential source
of bias 1960s 1970s 1980s 1990s

Selection bias controlled
at entry
Attempted to controlb 7 12 5 1
No attempt to controlc 13 10 29 12**

Selection bias controlled
after entry
Attempted to control 8 9 11 7
No attempt to control 12 13 23 6

Bias controlled in
assessing outcome
Attempted to control 15 13 16 6
No attempt to control 5 9 18 7*

aSince only one trial was published in the 1950s, it was excluded from
this analysis. bAttempted to control bias represents a score of 2 or 3 on
the quality assessment scale, CNo attempt to control bias represents a
score of 1. X2 test for trend: *P<0.05, **P<0.01.

Table 4. Quality assessment of drug intervention and non-drug
intervention randomized controlled trials.

No. of trials which are

Potential source Drug Non-drug
of bias intervention intervention

Selection bias controlled
at entry
Attempted to controla 22 3
No attempt to controlb 32 33 **

Selection bias controlled
after entry
Attempted to control 18 17
No attempt to control 36 19

Bias controlled in
assessing outcome
Attempted to control 36 14
No attempt to control 18 22 *

aAttempted to control bias represents a score of 2 or 3 on the quality
assessment scale.bNo attempt to control bias represents a score of 1.
x2: *P<0.05, **P<0.01.

formed the manipulative therapy according to the randomization
schedule. The doctor who had originally recruited the participant
acted as an independent observer, who remained blinded to the
treatment received, and undertook the baseline and final assess-
ments with the aid of a standardized instrument.3

Discussion
This study highlights the broad coverage of clinical and health
service aspects of primary care that have been addressed using
randomized controlled trials over 39 years. Although the study is
restricted to randomized controlled trials published in one prim-
ary care joumal, it clearly demonstrates that randomized con-
trolled trials in primary care have been involved in much more
than evaluation of new pharmacological agents and regimens.
The trials have examined the effectiveness of a range of non-
pharmacological therapies, the provision of different preventive
and screening services, as well as a range of different organiza-
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tional interventions. The tendency for an increasing proportion of
trials published to involve these non-pharmacological interven-
tions is encouraging as it highlights the feasibility of using rigor-
ous methodology in such areas.
The predominance of trial reports arising from the United

Kingdom is not surprising given the orientation and foundations
of the Journal. The high proportion of trials undertaken in a sin-
gle general practice reinforces that it is possible to use this type
of research methodology in that setting. However, trials under-
taken in single practices may raise concerns about the generaliz-
ability of the results to other settings in which the patients and
doctors may differ, for example by being less motivated.'7
The under-representation of randomized controlled trials relat-

ing to hypertension in this Journal, relative to the proportion
included in the international register of randomized controlled tri-
als in primary care,'2 probably reflects a tendency for such trials
to be published in other specialist and general journals, despite
having been conducted in primary care settings. However, it rais-
es the issue of publication bias'8 in which there may be a tend-
ency for a journal such as this to publish certain types of trials
selectively. Unfortunately, it is not possible to determine whether
such bias exists without being able to document those trials which
were submitted for publication but rejected.
One concern to emerge from this study is that many of the

reports did not include important information about various
methodological aspects of the trials. This criticism, however,
needs to be seen in the context that some of the trial reports pre-
dated the more recent widespread dissemination of criteria for
assessing a clinical trial. It is possible that much of the important
information about trial methodology may have been collected;
failure to include it in the published report limits the ability of a
reader to assess the validity and generalizability of the study. For
example, information as to how the study population was derived
and what inclusion and exclusion criteria were applied is essen-
tial if readers wish to extrapolate the findings to their own prac-
tice. Furthermore, several aspects of trial design which contribute
important information about the quality of a trial should be rou-
tinely included in any report. These include details of randomiza-
tion, blinding, structure of the trial, and methods used in the prin-
cipal analyses.

Control of selection bias at the time of entry can be achieved
by ensuring that those involved with enrolling the study partici-
pants do not know which treatment is next in line." Simple sys-
tems such as precoding of indistinguishable drug treatments by
an independent pharmacy or telephoning a central centre can be
used. Not surprisingly, trials involving pharmacological agents
tended to manage the control of selection bias better than those
involving either non-pharmacological therapies or health service
interventions. Drug trials also tended to cope better than other
trials with ensuring that the assessment of the outcome was not
being biased by prior knowledge of which treatment was being
received. However, there were some imaginative solutions to the
problems of bias in the non-pharmacological studies.
Among the trials reported over the years in the Journal there

have been many useful and practical solutions to ensure that the
trials reported followed standard clinical practice as much as
possible. For example, one trial titrated doses of active or pla-
cebo medication, as required, without disrupting the blinding;'9
another minimized the drop-out rate by offering the active treat-
ment to all those who had been in the placebo group at the con-
clusion of the trial.20

Ultimately, the usefulness of these trial reports will depend on
the extent to which they appropriately influence practice in the
light of other available evidence. Given the growing number of
trials being reported, calls to identify, assemble, collate and syn-
thesize information systematically from randomized controlled

trials have been made2' and have included those concemed with
primary care.12 The value of this approach is highlighted by a
trial of aspirin in the treatment of myocardial infarction, pub-
lished in this Journal in 1979, which failed to detect any bene-
fit.22 Fortunately, it alone has not influenced clinical practice
since there is now overwhelming evidence from the synthesized
results of 25 trials that aspirin is a highly effective treatment for
this common condition.23
Randomized controlled trials have played an important role in

the assessment of a range of different health care interventions in
primary care over the 39 year period examined in this study.
There remains considerable scope for improving several of the
methodological aspects concerned with control of bias as well as
the consistency and standard of reporting. There are a number of
excellent examples of imaginative and effective solutions to
many of the problems associated with the design and conduct of
randomized clinical trials in general practice which should serve
as an incentive to those undertaking such studies in the future.
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