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Background. Randomized controlled trials (RCTs) are
frequently used to evaluate the effectiveness of health
care interventions in family medicine. The value of the
information obtained from RCTs depends largely on
the quality of design and the way in which they are con-
ducted and reported. Despite the increasing number of
RCTs being conducted in family medicine, there is a
scarcity of descriptive data on the methodological char-
acteristics, including design features and quality of
RCTs in this setting.

Methods. All 55 RCTs published in four peer-reviewed
US family medicine journals between 1987 and 1991
were identified and their methodological characteristics
reviewed. Three potential sources of bias were assessed
in each of the trial reports: (1) control of selection bias
at entry, (2) control of selection bias after entry, and (3)
control of bias in assessing outcome(s).

Results.  Fifty-five RCTs published between January
1987 and December 1991 were identified in the four

Randomized controlled trials (RCTs) are commonly re-
garded as the “gold standard” research design for evalu-
ating the effectiveness of health care interventions.1 An
increasing number of trials conducted in family medicine
settings are being published and are directly relevant to
family medicine.2 Historically, RCTs focused on the eval-
uation of new pharmacological agents. More recently, the
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journals. The absolute number of RCTs published owr
the 5 years increased steadily, and there was a 4%in
crease in the proportion of RCT articles. Measures wad
to control for selection bias before entry into the sidy
were reported in 14 (25%) of the RCTs, the statistical
power of the trial in 5 (9%), and whether the study red
been reviewed by an institutional review board in 6
(11%).

Conclusions. The RCTs analyzed offered some inegina-
tive solutions to the logistic difficulties of conducting
RCTs in general practice. Nevertheless, the methodol-
ogy and reporting of RCTs in the future should be im
proved.

Key words. Clinical trials; family practice; research e
sign; clinical protocols; randomized controlled tids
peer review, research.
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same research method is being used to evaluate nonphar-
macological treatments, such as physical therapies, cour
seling, educational strategies, and interventions oo
cerned with the structure and function of primary caes
a health service, eg, cost-reduction strategies and the L&
of computer reminders to increase the level of pevertive
activity.

Furthermore, there is a trend toward pronoting
more “pragmatic” clinical trials that focus on the die
tiveness of an intervention in the “real world” as qposa
to “explanatory” trials that assess the efficacy of a patic-
ular intervention under much more stringent research
conditions.1

The value of information obtained from an RG
depends largely on the quality ofthe design and the wva/n
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which it is conducted and reported. Several papers have
examined logistic aspects associated with individual
RCTs.37 In a previous historical analysis of RCTs that
covered a 39-year period,3we made no attempt to com-
ment on the methodological aspects of the trials because
ofthe wide span of time involved.

The aim of this study was to describe the method-
ological features of RCTs that have been reported in the
four main research-based family medicine journals pub-
lished in the USA— The Journal of Family Practice, The
Journal ofthe American Board ofFamily Practice, Family
Medicine, and Family Practice Research Journal—and to
assess the quality ol the trials. 1he assessment criteria were
in keeping with accepted standards for reporting clinical
trials.8 In assessing trial quality, we focused on control of
biasin three areas: (1) selection bias at entry, (2) selection
bias after entry’, and (3) bias in assessment of outcome(s).
Since the standards for conducting and reporting RCTs
have advanced considerably during the past decade,1we
confined the study to a recent 5-year period (1987 to
1991, inclusive) during which the publication standards
remained fairly constant.

Methods

Inclusion Criteria

Each trial had to meet the following two methodological
criteria to be eligible for inclusion in the study: (1) it must
have included at least two groups, and (2) allocation to
the groups must have been either by formal randomiza-
tion or by a quasi-random method (eg, alternation).

Identification of Trials

Fifty-five RCTs were identified by means of a manual
search of all issues of the four journals published between
January 1987 and December 1991, inclusive. Each issue
wes individually scrutinized by an experienced family
medicine researcher to identify RCTs that met the inclu-
sion criteria. A full list of the 55 trials included in this
analysis is available from the authors on request.

Extraction of Information

The authors of the current study each reviewed one third
ofthe identified trials and extracted and coded the infor-
mation listed in Table 1. An assessment was made of
interobserver reliability for assessment of study quality.
Ihe authors discussed any uncertainties about the data
extraction or coding for studies. The subject area ad-
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lable 1. Information Required for the Assessment of a
Randomized Controlled Trial

1. Country of origin
2. Primary site of the trial (single general practice, multiple practices,
community setting, hospital)

3. Subject area

4. Study population (volunteers, screened subjects, all eligible
patients)

. Trial inclusion and exclusion criteria

. Study design (method ofallocation, unit of allocation, blinding)

. Structure (parallel group, crossover, factorial design)

. Number, nature, and duration of intervention(s) and control
groups

9. Analysis (“intention to treat” vs “on randomized treatment”)

10. Withdrawals

11. Adverse effects

12. Ethics approval

13. Use of invasive investigations (eg, blood tests)

14. Use of practice nurses or research assistants, nurses, or both.

dressed in each trial was coded using the International
Classification of Health Care Problems in Primary Care
(ICHCPPC),9 to which a few supplementary categories
were added to cover RCTs involving medical education
and health sendees research, for which there were no
codes.

Quality Assessment

The methodological quality of each trial was assessed us-
ing a simplified scheme (Table 2) previously developed by
Chalmers et al.10 It involves assessing three dimensions of
trial methodology that are important potential sources of
significant bias: (1) the quality of the random allocation
(ie, control of selection bias at entry), (2) the extent to
which the primary analysis included every person entered
into the randomized cohorts (ie, control of selection bias
after entry), and (3) the extent to which those assessing
outcomes were kept unaware of the group assignment of
the individuals examined (ie, control of bias in assessing
outcomes). Tor each of the three dimensions, we used a
three-point rating scale, ranging from a score of 3, indi-
cating maximal effort to control potential bias, to 1, indi-
cating little or no effort to control potential bias.

Data Analysis

Essential frequencies were calculated for the number of
RCTs in the different subject areas and for the number
that met the various methodological characteristics exam-
ined. The frequency with which various subjects areas
were addressed in the clinical trials included in this anal-
ysis was compared with that of primary care RCTs from
the same period. The primary care RCTs were identified
by means of a MEDLINE search and are the basis of a
developing international register of RCTs in primary
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Table 2. Criteria for the Assignment of Scores in the Assessment of Bias Control in a Randomized Controlled Trial

A

Control of selection bias at entry
“Could those enrolling the study participants know which treatment was next in line?”
3 points: Random treatment by telephone communication or indistinguishable drug treatments precoded by a pharmacy
2 points: Use of less secure methods of reducing advance knowledge of treatment allocation (eg, sealed envelopes)
1point: No attempt at blinding treatment allocation (eg, use of patient record numbers, dates of birth, day of the week), or no details ofthe
random allocation procedure provided in the report

Control of postselection bias
“Was the primary analysis based on all cases allocated ro receive one or other of the alternative treatments?”
3 points: Primary analysis based on all participants who were randomized, irrespective of whether they withdrew from the trial (ie, an
“intention to treat” approach to analysis)
2 points: Exclusions after randomization too few to introduce bias in assessing the principal outcome, and/or loss to follow-up independent
of the allocated treatment
1point: Trials that cannot be assigned either two or three points

C. Control of outcome assessment bias
“To what extent was assessment of the principal outcome likely to have been affected by knowledge of the treatment allocation?”
3 points: Adequate precautions taken to blind those assessing the principal outcome, or principal outcome unambiguous and blinding
irrelevant
2 points: Some precautions taken to blind those assessing the principal outcome, but inadequate to exclude the possibility of bias
1point: No precautions taken to minimize bias in assessing the principal outcome
care.2 For nonparametric comparisons, a chi-square test Nature of Interventions

was used, and a two-tailed P value <.05 was regarded as
statistically significant. Ninety-five percent confidence in-
tervals (Cl) of proportions were calculated using the CIA
software program.1l

Thirty-three of the trials (60%) involved comparison ofa
single intervention and a control group; 16 (29%) in
volved comparison of two active interventions, and 6
(11%) involved comparison of three or more active inter-
ventions. Twenty-three (42%) of the interventions wae

Results

Atotal of 55 RCTs were identified in the issues ofthe four
journals published between January 1987 and December
1991: 31 in The Journal of Family Practice, 10 in Family
Medicine, 9 in TheJournal ofthe American Board ofFam-
ily Practice, and 5 in Family Practice Research Journal.
This represents a steady increase in the absolute number
of RCTs published over the past 5 years and a 49% in-
crease in the proportion of RCTs to the total number of
primary care articles (Figure). It is difficult to make inter-
journal comparisons because of the small number of
RCTs published in each of the four journals and the
varying frequency of publication (from monthly to quar-

terly).

All the RCTs were published as full reports except for

one, which reported only the baseline characteristics of
participants in a trial following completion of the recruit-
ment phase12; and all were carried out in the United States
except for two, which were from Denmark and Canada.

Thirty-six (65%) of the trials were carried out in a Figure. The number of randomized controlled trials (hatched

primary care setting; 4 (7%) in other community settings, bars) and other articles (solid bars) published annually bewen

3 (5%) were based in hospitals, and 7 (13%) were in a

1987 and 1991 in US family medicine journals. The numberof
randomized controlled trials published annually and the @

combination of these settings. Five of the articles did not centage of the total primary care articles this number represents
state the primary site in which the trial was carried out. are shown at the top of each bar.
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Table 3. Subject Areas Covered by Randomized Controlled
Trials (RCTs) in Family Medicine

RCTs Published RCTs in
in Four US International
Primary' Care Register of
Journals, % RCTs,* %
Subject Area (95% CI) (n=55) (n=266)
ICHCPPC Classificationt
Infective and parasitic diseases 0 (0.0-6.4) 2.3
Neoplasms 1.8 (0.0-9.6) 0.4
Endocrine, nutritional, 7.3 (2.0-17.3) 3.7
metabolic diseases
Blood diseases 0 (0.0-6.4) 0.4
Mental diseases 10.9 (4.0-21.9) 17.7
Nervous system, sense organ 1.8 (0.0-9.6) 4.2
diseases
Circulatory system diseases 9.1 (3.0-19.6) 18.8
Respiratory system diseases 12.7 (5.2-24.1) 14.7
Digestive system diseases 1.8 (0.0-9.6) 3.8
Genitourinary system diseases 9.1 (3.0-19.6) 8.6
Pregnancy, childbirth, 1.8 (0.0-9.6) 2.6
puerpenum
Skin, subcutaneous tissue 3.6 (0.4-12.1) 15
diseases
Musculoskeletal diseases 0 (0.0-6.4) 6.0
Perinatal morbidity' and 0(0.0-6.4) 0.8
mortality
Supplementary Classificationt
Preventive medicine 25.5 (14.7-39.0) 6.4
Administrative procedures 0 (0.0-6.4) 0.8
Social problems 0 (0.0-6.4) 0.4
Miscellaneous 1.8 (0.0-9.6) 0.4
Othert
Health service research 1.8 (0.0-9.6) 41
Medical education 10.9 (4.0-21.9) 2.6

'Identified via MEDLINE search of RCTs published 1987-1991.5

tAdaptedfrom the International Classification ofHealth Care Problemsin Primary
Care (ICHCPPC).9

{Not coded in the ICHCPPC.

nonpharmacological, 20 (36%) involved a pharmacologi-
cal agent, and 12 (22%) compared the provision ofone or
more different health services.

Placebo controls were used in 11 (55%) of the trials
involving a pharmacological therapy. In the remainder,
the efficacy of a new pharmacological regimen was com-
pared with that of an existing one. Among trials ol non-
pharmacological therapies or health-service interventions,
the control group reflected “usual care” in 22 cases
63%).

The main subject areas addressed by the RC Ts pub-

j lished in the four journals are shown in Table 3. During
I the same period, there was a higher proportion of trials
| involving preventive and medical education interventions
in these four journals than among those included in the
international register of RCTs, which is compiled from a
comprehensive MEDLINE search. Forty-three (78%) of
the trials were of relatively short duration, involving less
than 6 months of intervention and follow-up. Only one
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study had atreatment and follow-up period that extended
beyond 12 months.

Design Aspects

In 38 (69%) ofthe trials, participants were recruited on a
nonselective basis. In 12 others (22%), the study popula-
tion was derived by a screening process established specif-
ically for the purpose of identifying eligible participants.
Only 4 (7%) of the trials specifically sought volunteers,
and one made no mention of how the study population
was obtained. Description of inclusion and exclusion cri-
teria were frequently incomplete.

Patients, rather than physicians or their practices,
were allocated to receive intervention in 48 (87%) of the
trials. In one trial, which involved topical applications for
wound healing, patients were allocated to receive the dif-
ferent treatments simultaneously but applied randomly to
different parts of the body. Ofthe remaining seven trials,
the unit of randomization was physicians in six and prac-
tices in one.

Forty-five (82%) of the reports stated that allocation
to the intervention and control groups was by random-
ization. In eight studies, a systematic procedure, such as
alternation, date of birth, or days of the week, was used to
determine allocation to the different trial groups. Of the
remaining two studies, one used acombination of system-
atic allocation to different treatment groups and nonran-
dom allocation to a control group. The other study did
not formally state the method of allocation.

Blinding was used in just over one half of the trials:
13 (24%) were double-blind, and 17 (31%) were single-
blind. The remaining 25 trials were conducted without
blinding. Forty-nine (89%) of the trials were conducted
using a parallel group design. A crossover design was used
in only six (11%) of the studies.

Power calculations were reported in five trials. Al-
though these calculations were not checked and no cal-
culations were made for trials that did not report power
calculations, several trials were clearly of inadequate size
to achieve acceptable power at conventional levels of sig-
nificance (P<-05).

Data Analysis

Analysis in 24 (44%) of the trials was confined to patients
remaining “on randomized treatment” ; 23 (42%) used an
“intention to treat” approach, in which all subjects who
are allocated to a particular intervention are included in
the follow-up assessments irrespective of whether they
had complied with the intervention requirements. Two
trials used a combination of these methods, two used
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lable 4. Quality Assessment of 55 Randomized Controlled Trials Published in Four US Primary Care Journals, 1987-1991

Pharmacologic Trials

Potential Bias Variables 1 point 2 points 3 points

No. of trials controlling for bias 13 4 3
before entry

No. oftrials controlling for bias 5 10 4
after entry*

No. of trials controlling for 3 2 14

outcome assessment bias*

Scores for Bias Control

Nonpharmacologic Trials Total Scores

1point 2 points 3 points 1 point

2 points 3 points
28 4 3 41 8 6
1 6 18 16 16 2
10 3 22 13 5 36

*In the one trial that described only the recruitment phasef 2 it was not possible to assess the quality ofselection bias after entry or the bias in assessing the outcome.

other methods, and four did not mention how the analysis
was done.

In the 34 trials in which it was appropriate to address
the issue ofpremature withdrawal of participants from the
study, only 24 (71%) did so in the published reports.
Similarly, in the 28 trials of pharmacological or nonphar-
macological therapies in which it would have been appro-
priate to comment on the presence of any adverse effects,
19 (68%) raised the issue.

Assessment of Bias Control

There was a 96% observed agreement among the three
reviewers regarding the extent to which bias was con-
trolled in the trials included in the study. Of the three
potential sources of bias examined, control of selection
bias before entry was the most poorly controlled. Almost
three fourths of the trials (n=40) made no attempt in
their published reports to provide sufficient details to
demonstrate that the randomization procedure had been
done well and appropriately. A much greater proportion
of trial reports provided information indicating that both
selection bias after entry and bias in assessing the principal
outcome had been controlled (Table 4). Selection bias
after entry was controlled better in RCTs of nonpharma-
cological drug therapies or health service interventions
than in trials that involved pharmacological agents. For
the other two types of bias, there was no significant dif-
ference in the degree of control between trials of pharma-
cological agents and those of other types of interventions.

Organization and Management

Only six published reports included a statement that the
study had been reviewed by an institutional review board;
five other studies referred to participants providing in-
formed consent before entry. In eight trials, the issue of
field support staff was irrelevant. Of the remaining 48
studies, 11 (23%) involved research personnel who as-
sisted in the practical organization and day-to-day opera-
tion; five (10%) reported using a practice nurse; and 31
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(65%) did not mention whether any support staff were
involved.

Discussion

The results of this study confirm that even though the
absolute number of RCTs may be increasing, they dill
account for only a small proportion of articles published
in primary care journals. This is disappointing, given the
potential contribution of RCTs in providing useful ev-
dence about the effectiveness of interventions frequently
used in the discipline. It isimportant not to interpret this
to mean that RCTs are either the most appropriate or tre
most desirable form of research methodology for meny
areas of family medicine research.

1he results of a MEDLINE search conducted as pat
of the development ofan international register of RCTsin
primary care obtained across the same period suggest thet
only 26% oftrials relevant to primary care are published in
primary care or family medicine journals.2 The remainder
are found in the general medical literature and specialist
nonprimary care literature.

Despite the small proportion of RCTs in primary cae
journals, the topics addressed using this research method
are diverse, including a wide range of clinical and health
sendee issues. Furthermore, a large percentage of RCTs
reported in these four journals evaluated nonpharmaco-
logical therapies and health service interventions. Severd
of the trials reported in these journals have resulted in
important new information about the discipline of farily
medicine.

It is difficult to make comparisons between joumels
because of the small number of RCTs during the stdy
period and the differences in publication rates, which \ai
from monthly (The Journal of Family Practice) to quar-
terly (Family Practice Research Journal). Many of te
findings in the present study, however, are similar to te
findings in our survey of the British Journal of Garerd
Practice between 1958 and 1991.3 The topic areas @+
ered were generally similar to those reported in the devd-
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oping international register of RCTs,2 suggesting that a
systematic bias in the topic areas of RCTs published in
these four journals is unlikely.

Methodological characteristics of the trials were gen-
erally well reported. Analysis of these characteristics sug-
gests that there is room for improvement in a few areas.
For example, 49 (89%) of the trials failed to mention
whether they had received prior ethical approval. Al-
though the need for ethical approval is a relatively recent
development, it is required not only for trials that involve
pharmacological agents but also for those of nonpharma-
cological and health service interventions.

Many trials confined their data analyses to partici-
pants on randomized treatment only. Although this may
be appropriate for trials examining the efficacy of a partic-
ular intervention among participants who comply with
the treatment regimen, it limits the generalizability of the
results to the “real world” ofprimary care and negates the
main benefit of randomization. Including analyses of par-
ticipants based on an “intention to treat” approach would
reduce this problem in most trial reports. Furthermore, all
participants who withdraw prematurely should be clearly
accounted for wherever possible.

Another important deficit among these trials was the
low number of papers reporting power calculations. It is
important to pay attention to the sample size required to
detect clinically relevant differences that may exist be-
tween various interventions (ie, adequate power), and to
be reasonably certain that any difference found is not
attributable to chance alone (ie, significance). Failure to
do this diminishes the potential benefits arising from a
well-conducted trial. Several trials in this series that failed
to show a significant benefit for an intervention clearly
had an inadequate sample size.

One of the frequent criticisms of general practice
trials is a bias toward selecting healthy, cooperative pa-
tients who are most likely to benefit from participation.13
It is impossible to confirm whether such a claim is valid
without accurate details about the study population who
were screened and found to be eligible for entry but not
included. Such an “exclusion log” was presented in only
onetrial report in which the percentage of patients who were
randomized represented only 20% of those eligible.14

The failure of many trials to achieve a high quality
rating should be an incentive for researchers to specifically
address each ofthe dimensions ofpotential bias in primary
care trials. Of course, it is possible that appropriate steps
to control bias were taken but were not documented in
the published reports. Under these circumstances, it
would be necessary to contact the authors of the reports
to obtain further information about these methodological
issues. We did not have the resources to do this.

It is encouraging that trials of nonpharmacological
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therapies and health service interventions control bias
more effectively than do trials of pharmacological thera-
pies, since it demonstrates that it is possible to achieve
high-quality RCTs in these areas as well. The relatively
poor control of bias seen in trials of pharmacological
agents is surprising because control for selection bias at
entry is easily ensured in such studies by having an inde-
pendent source, such as a pharmacy, prepare identical
preparations of the agents involved and arrange for the
randomization procedure. Furthermore, since many drug
trials are placebo-controlled, using a blind assessment of
trial outcome measures should be easy.

The findings reported in this study are not intended
as a criticism of either the journals or the discipline of
family medicine. Reviews of methodological characteris-
tics and quality assessment in other disciplines have re-
ported substantial variation in the standards found in pub-
lished reports.91t isencouraging to find so many excellent
examples of imaginative and effective solutions to many of
the problems associated with the design and conduct of
clinical trials in primary care. These solutions should serve
as an incentive to those undertaking clinical trials in the
future.

For example, in a trial that compared topical antibi-
otic ointments, wound protectants, and antiseptics for
treatment of human blister wounds, patients were inocu-
lated so as to produce three small artificial wounds on
each forearm. The wounds were then randomized to re-
ceive one of the various interventions or remain untreated
as a control. In this way, each participant acted as his or
her own control.15

In another trial comparing two different educational
strategies to promote the use of seat belts among school
children, outcome assessment was handled in an unusual
way. A research assistant, who acted as the observer and
was unaware of which students had been allocated to
which intervention group, was situated on the roofofthe
school building with a pair of binoculars to observe and
record whether students traveling home from school by
car wore their seat belts.16

The value of the randomized controlled trials pub-
lished in these journals ultimately depends on the extent
to which they appropriately influence practice in the light
ofother available evidence. A new international undertak
ing, the Cochrane Collaboration in Primary Health
Care,I7is attempting to systematically identify, assemble,
collate, and synthesize information from all randomized
controlled trials (published and unpublished) relevant to
primary care. The value of this process and the informa-
tion it provides will to a large extent reflect the quality of
the individual trials included. Investigators, journal edi
tors, and reviewers all have a responsibility to ensure that
high standards are set and maintained for RCTs in this
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discipline. The criteria used in this study to assess the trial
reports may serve as a useful starting point for investiga-
tors in their preparation of future clinical trial reports.
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