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Background. Previous analyses of published clinical tri-
als have identified major deficiencies in reporting, de-
sign, analysis, and overall quality. The purpose of this
study was to determine the strengths and weaknesses of
published clinical trials in family practice, and to identify
predictors of quality in these trials.

Methods. Randomized controlled clinical trials pub-
lished in The Journal of Family Practice from 1974 to
1991 were eligible for the study. Two raters indepen-
dently evaluated the adequacy and appropriateness of
reporting, design, and analysis for each clinical trial, us-
ing the Chalmers index for assessing clinical trial quality.
Multiple linear regression was used to determine the
predictors of quality.

Results. The 53 trials included in the study showed de-
ficiencies in reporting, design, and analysis, although
fundamental design issues, such as blinding, were a rela-

Although many clinical trials are methodologically sound,
even a casual review of published clinical trials reveals that
many trials have not incorporated fundamental principles
of clinical trial research. Analyses of clinical trials pub-
lished in a wide variety of journals have identified large
deficiencies in reporting, 1-4 design, s 7 analysis,811 and
overall quality.12-18

These findings may not be generalizable to clinical
trials in the family practice research literature for several
reasons. First, to our knowledge, few ifany ofthe previous
analyses included trials from the family practice literature.
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tive strength. On average, the trials scored 35% of the
possible points on the scale. Three factors were posi-
tively associated with overall quality: year of publication,
number of pages of the published report, and the type
of intervention. Trials with pharmacologic and non-
medication therapy interventions, such as diet, had
higher quality scores than did trials with psychosocial or
educational interventions.

Conclusions. The overall quality of these clinical trials
was less than optimal but comparable to previously ana-
lyzed groups of trials. The improvement in quality over
time may be related to improvement in the quality of
the trials themselves, or more exacting editorial stan-
dards, or a combination of the two.

Key words. Clinical trials; randomized controlled trials;
meta-analysis; research design; quality of research.
(JFam Pract 1994; 39:225-235)

Second, because family practice is a relatively new disci-
pline, few clinical trials have been published in this spe-
cialty.19-22 Third, given the importance of psychosocial
factors in family practice theory, the content of clinical
trials in family practice may be different from that ofother
disciplines.

Several previous analyses of clinical trials also have
attempted to identify predictors of overall quality. In a
study of breast cancer trials, Libcrati and colleaguesl/
showed that the quality could be predicted by the year the
trial started and biostatistician involvement. In an analysis
of clinical trials from avariety of disciplines, Emerson and
colleaguesi8 showed that quality could be predicted by
year of publication and clinical content. However, there
are several important factors that may be related to quality
that were not considered in either study. The type of
intervention (eg, medication vs patient education), re-
search training of the authors (eg, authors with PhD or
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MPH degrees), affiliation ofthe authors (university-based
vs practice-based), and size of the research team (number
ofauthors) all may be related to quality ofthe clinical trial.
Since adequacy of reporting is one component of the
quality of the published report, the number of pages also
may be related to quality of the published report.

The purpose of this study was to answer the follow-
ing three research questions: (1) What are the strengths
and areas for improvement of published clinical trials in
the discipline of family practice, as reflected by clinical
trials published in The Journal of Family Practice? (2)
How do trials published in The Journal ofFamily Practice
compare with those of other disciplines? (3) What are the
predictors of quality?

To answer these questions, we performed a cross-
sectional analysis of clinical trials published in The Journal
of Family Practice, using a standard instrument, the
Chalmers index,12 to assess trial quality. Although origi-
nal research in family practice is published in a variety of
medical journals, this study is limited to clinical trials in
The Journal of Family Practice for two reasons. First, it is
the primary journal for original research in the discipline.
Faculty who seek or have been nominated for academic
promotion2324 arc far more likely to publish in The Jour-
nal of Family Practice than in any other single journal. As
noted in a 1989 review of articles published in family
practice, “ The Journal of Family Practice remains the
principal repository of original work in the field.” 19 Sec-
ond, ifclinical trials from multiple family practice journals
had been eligible for inclusion, it would have been impos-
sible to disentangle the effect of year of publication from
that of “start-up” difficulties for new journals.

Methods

Identification and Selection of Randomized
Controlled Trials

A published study was eligible for the current study if it
met all of the following inclusion criteria: (1) it was pub-
lished in The Journal of Family Practice between 1974
(volume 1) and 1991 (volume 33), inclusive; (2) it was a
prospective study comparing the effect of an intervention
against a control or against another intervention in hu-
man subjects; (3) its intervention was allocated by ran-
domization.

A study was excluded if it did not meet inclusion
criteria or if it met any one of the following exclusion
criteria: (1) the intervention was allocated to a group
rather than individual subjects (community interven-
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tion trial); (2) the intervention was a diagnostic test ad
the purpose of the study was to assess the accuracy
(sensitivity and specificity) of the test; (3) the stdy
protocol, design, or methods were reported in asepa
rate journal article.

Studies were identified by a MEDLINE search wsina
the following key words: trial, control, controlled tid
randomized, randomization, placebo, blinded, crossover
The abstract and, if necessary, the methods sections ofdl
articles identified by the search were reviewed to deter-
mine eligibility. Eligibility was determined by a srge
reviewer.

To determine the adequacy ofthis search strategy, an
alternative strategy was used after the study had ben
completed. The abstracts of the clinical trials used intre
study were reviewed to identify key words that were nat
included in the original search, but that might incresse
the sensitivity of the search. The following additional key
words were identified: intervention, effectiveness, com
parison, impact, improvement, therapy, treatment, asss-
ment, evaluation, experimental, modification. These key
words were then used in a repeat MEDLINE search ada
manual search of the table of contents of volumes 1
through 33 of TheJournal ofFamily Practice. I1fone ofte
key words was identified in the repeat MEDLINE sath
or in the title, or the two-sentence description ofthe sudy
in the manual search, the abstract was then reviewed
determine if the study was a randomized clinical trid.
None of trials identified using this alternative sraegyl
were included in the sample because evaluating the trids
after the predictors of quality had been identified coud
have introduced substantial bias.

The Scoring System

The authors, who have training in epidemiology and bio-
statistics, independently read and scored each article Larg
the quality index developed by Chalmers and ot
leagues.12 In a deviation from the Chalmers protocol, ve
were not blinded to identifying information in the atides
included in the sample because we also had to determine
whether studies identified by the MEDLINE search nat
inclusion criteria for entry.

The purpose of the Chalmers instrument is to edu
ate the quality of published clinical trials based onte
adequacy and appropriateness of reporting, design, ad
analysis. The Chalmers instrument is designed to be flx
ible enough to evaluate clinical trials with any type«
content or intervention. The items included in the curert
evaluation are shown in Table 1. Each item in the Gd-
mers instrument is weighted arbitrarily according tois
putative relative contribution to overall quality of te
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Table 1. Items from Chalmers Index Used to Assess the Quality of 53 Clinical Trials Published in The Journal of Family Practice,

1974-1991
Item Definition or Description Points*
1 Selection description Detailed inclusion and exclusion criteria 3
2. Reject log Number of subjects rejected and reasons 3
3. Withdrawals Number ot withdrawals <15% for long-term trials, or <10% for short- 3
term trials
4. Therapeutic regimens definition Completeness of description 3
5. Placebo appearance Placebo similar to active treatment? 15
6. Placebo taste/sensation Placebo similar to active treatment? 15
7. Randomization blinding Randomization process itself blinded 10
8. Blinding of subjects Subjects blinded to intervention 8
9. Blinding of observers Observers blinded to intervention 8
10. Blinding of observers and subjects Both blinded to ongoing results of trial 4
1. Sample size Sample size calculated before subjects randomized 3
12 Testing randomization Prognostic factors tested for comparability across intervention groups 3
13 Testing blinding Subjects and observers tested for adequacy of blinding 3
14 Testing compliance Subjects tested for adherence to intervention regimen 3
15. Biological equivalent Physiologic surrogate (eg, blood levels of medication) measured, if 3
appropriate
16. Endpoint duplicate variable Subjective endpoints determined by multiple observers 3
17. Stopping criteria Rules for terminating trial 3
18 Major endpoints statistics Both test statistic value and P value reported 3
19. Posterior beta estimate ot observed Type Il error discussion if no difference between interventions 3
differences for negative trials
20. Statistical inference: confidence limits Confidence intervals or standard errors reported for major findings 3
21. Statistical inference: life table Survival analysis used for discrete endpoints 3
2. Timing of events (raw data) Raw data presented for survival analysis 4
23. Appropriate statistical analysis Is analysis appropriate? 3
24. Handling of withdrawals Method of analysis of withdrawals 4
25. Side effects, statistical discussion Side effects reported and analyzed 3
26. Blinding of statistician or analyst to results Data submitted to statistician with intervention groups coded 2
27. Regression/correlation Multivariate techniques used, where appropriate 2
28. Dates of starting and stopping Beginning and end dates for trial presented 2
29. Results of prerandomization: data analysis Differences in prognostic factors between intervention groups, if 2

present, considered in interpretation of results

*ndicates maximum number ofpoints per item.

trial. For instance, blinding of subjects to the intervention
(item 8) is assigned 8 points, but handling ofwithdrawals
(item 24) is assigned only 4 points because incomplete
blinding of subjects is thought to contribute more bias
than inappropriate handling of withdrawals. After inde-
pendent evaluation and scoring of articles, we met to
resolve differences by consensus. The consensus opinion
wes considered the final result for each study.

The overall quality score for a trial equals the total
number of points obtained by the trial divided by the total
possible points for the trial. Items that were not applicable
toaparticular trial were not counted in the points scored
(numerator) or the total possible points (denominator)
and therefore do not affect the overall quality score for
that trial. For instance, in a patient education trial, in
which blinding of subjects to the intervention might be
impossible, item 8 is scored as not applicable, and the 8
points assigned to that item are not included in either the
numerator or denominator. Ifan item was applicable to a
trial but the article provided either insufficient informa-
tion or no information on that item, the trial received no

The Journal of Family Practice, Vol. 39, No. 3(Sep), 1994

points in the numerator for that item. The overall score
for each trial represents the ratio of points obtained by the
trial to the total possible points for that trial. Since the
overall score is aproportion, the maximum is 1.00 and the
minimum is O.

Statistical Analysis

Three measures of interrater reliability are reported: per-
cent agreement and kappa, which were calculated by the
method of Fleiss,25 and the intraclass correlation coeffi-
cient for the association between overall quality scores for
each trial by each of the raters.26 Descriptive statistics are
reported for selected items on the index and follow stan-
dard formulas.27

A multiple linear regression analysis was performed
to identify factors that could predict the quality of the
studies. The overall quality score was used as the depen-
dent variable. The following variables, representing fac-
tors that might predict the quality score, were used as
independent variables in the regression analyses: (1) year
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of publication, (2) biostatistician involvement, (3) affilia-
tion (university vs other), (4) number ofinvestigators, (5)
sample size, (6) research training of authors, (PhD,
PharmD, or MPH vs none), (7) number of pages, and (8)
type of intervention. When the trials were initially re-
viewed, they were classified into one of the following six
intervention categories: medication trial, nonmedication
therapy (eg, diet), psychosocial (eg, hypnosis, stress-
reduction program), patient education (eg, interventions
to improve patient knowledge about diabetes or improve
compliance with appointments), physician education (eg,
intervention to improve physician compliance with pre-
ventive health guidelines), and other. For the regression
analysis, four intervention categories (psychosocial, pa-
tient education, physician education, and other) were col-
lapsed into a single category, and intervention type was
then coded as two dummy variables: medication trial vs
the collapsed category (“intervention 1”), and nonmedi-
cation therapy trial vs the collapsed category (“interven-
tion 27).

The final model (best subset) was identified by
backward elimination, with significant level for staying
set at a=.10.2 Alpha was set at .10, rather than the
traditional .05, to avoid underfitting the model. This
was done because the sample size was small and fixed,
given that nominal /~values using backward elimination
cannot be taken at face value because of multiple com-
parisons during the variable selection process.2 For
comparison purposes only, the model was compared
with models obtained using forward selection with sig-
nificant level for entering a=.102H stepwise with sig-
nificant level for entering and significant level for stay-
ing a=.1()2S; and all possible regressions, using
Mallow’s Cp as the criterion.29 The final model was
tested for collinearity and assessed for violation of the
following assumptions: error normality, independence
of errors, homogeneity of error variance, and lineari-
ty.28"® m|-,c data sct was examined for outliers by
graphical and statistical evaluation of jackknife residu-
als, leverage, and Cook’s distance.28 Cross validation
(reliability) of the final model was determined by cal-
culation of the /Mprediction from the PRESS statistic.29
(/"prediction front PRESS is a method of assessing the
reliability [applicability of the model to new samples
from the same population Jwhen the sample size is too
small to assess reliability through split-sample tech-
niques.)

All statistical analyses were conducted with SAS PC
software, version 6.04, except for y 2 for linear trend and
y 2 for independence, for which Epi Info, version 5.0, was
used.3334

228

Sonis and Jjrs

Results

Studies ldentified

Sixtv-one randomized clinical trials published in TheJour-
nal of Family Practice between 1974 and 1991, inclusive
were identified using the MEDLINE, search strategy. Cf
these, 53 met inclusion criteria for entry into this sway
Ofthe eight studies excluded, five were excluded becase
they were community intervention trials, two becase
their primary purpose was to determine the sensitivity and
specificity of a diagnostic test, and one because the pro-
tocol was reported in an article published outside Tre
Journal of Family Practice. (The list of trials idertified
excluded, and selected is available on request.)

The sensitivity ofthe original search strategy wes 8%«
(95% confidence interval [CI1], 78% to 96%). Only egt
randomized clinical trials that should have been included
in the sample were missed from volumes 1 through 3

Descriptive Features

Although The Journal of Family Practice was founded in
1974, the first randomized controlled trial was published
in 1977. Both the number and proportion oftotal atides
published as randomized trials increased over time, (y
for linear trend = 22.181, P<.001). More than one Hdf
of the trials included in the sample were published ater
1986. The content of the trials appeared to reflect fanily
medicine’sattention to nonbiomedical factors in health®
more than one half of the trials studied interventions
other than medication. Descriptive features of the tids
are listed in Table 2.

Interrater Reliability

There were 29 items on the scale. The overall peroat
agreement between the two raters was 81% (95% Cl, @b
to 83%), resulting from 1239 agreements of 1537 itms
checked. Kappa for the entire index was .57. There vae
clear differences in kappa between different items onthe

scale. Items that required simple determination of the

presence or absence of a feature, such as calculation d
sample size, had very high interrater reliability, weres

items that required complex or subjective judgments.

such as appropriateness of statistical analysis, had mth

lower interrater reliability. The overall interrater rdiaility
in this study was comparable to that of similar studiesad
was within bounds that are widely considered fairto |
good.2'3-1517°18 Moreover, the intraclass correlation be
tween the overall quality scores assigned by each ofthe |
raters was .82, indicating excellent agreement bewen
the two raters regarding overall quality.

The Journal of Family Practice, Vol. 39, No. 3(Sep), 1 :
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Table 2. Descriptive Features of 53 Randomized Trials
Published in The Journal of Family Practice, 1974-1991

Feature No. (%) Trials
Author affiliation

University-based 36(68)
Practice-based 3(6)
Other 14(27)
Author degree (PhD, MPH or PharmD)
No 26 (49)
VYes 27(51)
Intervention type
Medication trial 26(49)
Nonmedication therapy 9(17)
Patient education 8(15)
Physician education 5(9)
Psychosocial intervention 3(6)
Other 2(4)
Number of published pages
2-3 7(13)
45 28 (53)
6-7 12(23)
89 6(11)
Sarmple size
0-49 13 (25)
50-99 12 (23)
100-199 12 (23)
200-299 5(9)
300-499 4(8)
500-999 3(6)
1000-1587 3(6)

Note: Percentages may not add to 100 because ofrounding.

Qjtality Scoring

The mean quality score (standard deviation [SD]) was
35+ 17, (95% ClI, .30 to .40), indicating that, on
average, a clinical trial scored 35% of the possible points
onthe scale. The lowest score was .05 and the highest was
.73. Most scores were between .1 and .6 (Figure 1).
There were large differences among individual items
pertaining to the quality ofreporting (Table 3). Almost all
the trials reported selection criteria and the therapeutic
regimen in sufficient detail to help readers assess the gen-
eralizability of the findings. Side effects were discussed by
about one half of the trials. Although P values convey no
information on the magnitude or precision of an effect,
only 23% of the trials reported confidence intervals or
standard errors (from which confidence intervals could be
calculated) for effect measures on major trial endpoints.
There were also large differences among items per-
taining to the quality of design and conduct of the trial
[Table 4). The trials performed well on two of the three
major design elements in a randomized trial: blinding of
subjects and blinding of observers. Most (70%) of the
tridls blinded subjects appropriately when possible, and
fewer, but still a majority (57%) oftrials, blinded observers
appropriately when possible. Only 19 (36%) of the 53
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.00-.09 .10-19 .20-29 .30-.39 40-.49 50-59 .60-69 .70-.79
Quality Score

Figure 1. Frequency distribution of quality scores for 53 clinical
trials published in The Journal of Family Practice, 1974-1991.
Scores are based on the Chalmers index for assessing the quality
of clinical trials.12 Overall scores are a ratio of points scored to
total possible points.

trials received full or partial credit for blinding of subjects.
This item, however, did not apply to 26 (49%) ofthe trials
because the subjects could not be blinded to the interven-
tion; thus, 19 of the 27 trials for which the item was
applicable, or 70%, received full or partial credit for blind-
ing subjects. Although blinding of the randomization
process is the fundamental guarantor of unbiased alloca-
tion, only 28% oftrials received full or partial credit on this
third major design element.

Other design elements appeared to be more prob-
lematic. Although 38 (72%) ofthe 53 trials received full or
partial credit for comparing the distribution of demo-
graphic and prognostic factors across the intervention
groups, it appeared that many of the 38 trials used this
comparison as a test of confounding rather than as a test
of the randomization process. Only 9% of the trials re-
ported prior sample size calculations, which may partially
explain why 68% showed no statistically significant differ-
ence between intervention groups on the major trial end-
point. None ofthe trials reported testing the effectiveness
ofany type ofblinding. Twenty-seven percent ofthe trials
had <15% withdrawals for trials of more than 3 months’
or <10% withdrawals for trials of less than 3 months’
duration.

A similar pattern of differences among items pertain-
ing to analysis quality'was observed (Table 5). Almost one
half (49%) of the trials received full or partial credit for
analyzing or discussing the impact ofcovariate imbalances
on the observed results, or both. While 36 (68%) ofthe 53
trials reported negative findings on major endpoints, only
9 (25%) of the 36 calculated the power ofthe study to
detect clinically meaningful differences. Although 74% of
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Table 3. Quality of Reporting in 53 Clinical Trials Published in The Journal of Family Practice, 1974-1991

Full Credit,

Chalmers Index Item* %
Selection description 70
Reject log 15
Therapeutic regimens definition 94

Major endpoints statistics 23
Confidence limits 23
Timing of events 2(7)J
Side effects 17 (18)
Dates of [trial] starting and stopping 38

*Rased on the Chalmers indexfor assessing the quality ofclinical trials.12
f Percentagesfor an item may not equal 100 due to rounding,

Trials Receiving

Partial Credit, No Credit,

Not Axlicale

% % to Trials, %
17 13 0
13 72 0
6 0 0
62 15 0
0 e 0
4(14) 21 (79) 74f
30(31) 49 (51) 4
0 62 0

f Numbers in parentheses represent the percentage after excluding the trialsfor which an item was not applicable.

the trials had a large number of withdrawals, only 24% of
the trials that had any withdrawals analyzed subjects in the
original group to which they were randomized (ie, “in-
tention to treat” analysis).

Predictors ofQuality

Multiple linear regression analysis, using backward elimi-
nation, identified the following predictors of overall qual-
ity: year of publication, number of pages in the published
report, medication trial intervention, and nonmedication
therapy intervention. Each of these factors was positively
associated with overall quality, as shown by the positive
parameter estimates in Table 6. None of the following
factors contributed to the prediction of overall quality
score: biostatistician involvement, affiliation, number of
investigators, sample size, or authors with PhD, PharmD
or MPH degrees. The model predicted 41% of the varia-
tion in overall quality score.

The same four-variable model (year of publication,
number of pages, medication trial intervention, and non
medication therapy intervention) was also identified B
forward selection, stepwise, and all possible regressions
using Mallow’s Cp,2 supporting the validity of te
model.

The multiple regression model shows that yeard
publication was by far the strongest predictor of qdity
score (P=<.001, F>14.17), confirming a similar firdrg
from two previous studies.1718 The parameter estimeted
.0177 for year of publication indicates that a trial pb
fished in 1991, for instance, would be expected to hag
quality score .25 points higher than one published i
1977 (the year of publication of the first clinical tridir
The Journal of Family Practice,) after adjusting for niri
ber of pages and type of intervention.

The type of intervention was also a strong predidai
ofquality score (P=.005, F>8.54 for the dummyvariabli
coding for medication trials). The parameter estimateo

Table 4. Quality of Design and Conduct in 53 Clinical Trials Published in The Journal of Family Practice, 1974--1991

Full Credit,
Chalmers Index Item* %
Withdrawals 27
Placebo appearance 19(48)t
Placebo sensation 6(15)
Randomization blinding 26
Blinding of subjects 34 (66)
Blinding of observers 51(55)*
Blinding re: results 4
Prior estimate of sample size 9
Testing randomization 51
Testing blinding 0(0)
Testing compliance 36 (37)
Biological equivalent 8 (80)
Endpoint duplicate variable 2(5)
Stopping criteria 9
Blinding of statistician 4

*Rased on the Chalmers indexfor assessing the quality ofclinical trials.12

Trials Receiving
Partial Credit,

No Credit, Not Agicte
% % to Trials t

74 0
21(52)
32 (85)
72
4) 15 (30)
(2) gg (43)
91
28
0(0) 62(100)
15(15) 47(48)
0 2 (20
8(0) Sf E95%
0 9%

N
RPoordvdpNMNO OO

coRBLVBocoonBdBoRS

f Numbers in parentheses represent the percentage after excluding the trialsfor which an item was not applicable,

f Percentagesfor an item may not total 100 because ofrounding.
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Table 5. Quality of Analysis in 53 Clinical Trials Published in The Journal of Family Practice, 1974-1991

Full Credit,
Chalmers Index Item* %
Posterior beta for negative trial 17(25)1
Life table analysis 0(0)
Appropriate statistical analysis 13
Handling of withdrawals 11(12)
Regression/Correlation 30
Results of prerandomization 40

‘Based on the Chalmers indexfor assessing the quality ofclinical trials.'2

Trials Receiving

Partial Credit, No Credit, Not Applicable
% % to Trials, %
17(25) 34 (50) 32
0(0) 25 (100) 76$
64 23 0
11 (12) 71 (76) 6
0 70 0
9 51 0

fNumbers in parentheses represent the percentage after excluding the trialsfor which an item was not applicable.

IPercentagesfor an item may not total 100 because ofrounding.

1227 indicates that a medication trial would be expected
to have a quality score approximately .12 points higher
than that of the group of trials with one of the following
interventions: psychosocial, patient education, physician
education, or other.

Model assumptions and absence of collinearity were
confirmed. No observations were identified as being ei-
ther outliers or extremely influential. The model had fair
to good reliability (R 2 prediction=-29) explaining 29% of
the variability in predicting new observations. Since the
model predicted 41% of the variability in the original data
(H2=.41), there is mild to moderate degradation of the
model, but this degradation is not severe enough to raise
serious objections to the model. Moreover, when a trial
regression was run deleting only one mildly influential
observation, there was almost no degradation in the
model.

Discussion

There were substantial deficiencies in reporting, design,
and analysis of clinical trials published in The journal of
Family Practice between 1974 and 1991, although there
were several areas of strength in important design ele-
ments, such as blinding of subjects and observers. The

Table 6. Predictors of Quality in 53 Clinical Trials Published
in TheJournal of Family Practice, 1974-1991

Parameter

Estimate Standard
Variable* 0) Error F Statistic P Value
Intercept -1.3730 0.4037 11.56 0.0014
Year 0.0177 0.0047 14.17 0.0005
Pages 0.0230 0.0115 4.00 0.0512
Intervention 1$ 0.1227 0.0420 8.54 0.0053
Intervention 2f 0.1100 0.0570 3.72 0.0597

‘Based on the Chalmers indexfor assessing the quality ofclinical trials.12
tintervention 1 isdummy variable codingfor type ofintervention: medication trial
wspatient education, psychosocial intervention, physician education, and other, com-
bined. Intervention 2 is dummy variable codingfor type ofintervention: nonmedi-
cation therapy vs patient education, psychosocial intervention, physician education,
and other, combined.

The Journal of Family Practice, Vol. 39, No. 3(Sep), 1994

pattern of strengths and weaknesses exhibited by these
trials is not unique to clinical trials in family practice. Two
previous collections of clinical trials, analyzed using the
Chalmers index, showed similar strengths and weakness-
es. 1617

The overall quality score for this group oftrials, .35
(95% CI, .30 to .40) appears to be within the general
range of scores obtained by previously analyzed groups of
trials (Figure 2). In the absence of information on the
variability in quality scores within groups, it is impossible
to determine whether the group means differ by more
than chance. What is striking, though, is not the small
differences in mean quality scores between the groups,
including family practice, but the large discrepancy be-
tween the mean quality score for any of the groups and
the ideal (a quality score of 1.0). The important finding is
that clinical trials both in family practice and in longer-
established biomedical disciplines have substantial room
for improvement.

Year of publication was strongly and positively asso-
ciated with quality score, confirming similar findings of
two previous analyses of clinical trials.17-18 This improve-
ment in quality over time may be related to improvement
in quality of the trials themselves, more exacting editorial
standards over time, or some combination of the two. It is
impossible to determine the relative contribution of each
factor to the observed improvement in quality over time
from the results of this study, but it is reasonable to spec-
ulate that both factors are important.

The strong association between the type ofinterven-
tion and quality score has important implications for clin-
ical trials in family practice. Less than one halfofthe trials
in The Journal of Family Practice were medication trials,
which is consistent with the expressed goals of family
practice to look beyond the strictly biomedical context of
health and illness.35 However, since medication trials and
trials of nonmedication therapies had significantly higher
quality scores than did other types oftrials, it appears that
the methodologic and analytic strengths of these thera-
peutic trials have not been incorporated into trials of
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Clinical Years of Trials
Trials Analyzed

Goldstein et al36  53-85
Blackburn et al37  60-79

Moskowitz38 60-80
Sacks et al39 61-70
Baum et al13 65-80
Berk & Chalmersi4 65-79
Meier et al40 65-88
Adams et al4l 66-88
Taylor42 66-83 [P
Antzcak15,16 68-84
Sze et al43 69-83
Hine et al44 70-86
Nicolucci et al45 70-87
Sacks et al46 70-82
Hine et al47 71-88
Pater & Weird8 76-84
Thacker49 76-85
Current Study 77-91
Lam et al50 79-85
Naylor et al51 80-85
Ohlsson52 81-86
Sacks et al53 81-89
Powe et a4 82-87

Sanders et al5sb 83-89
Rosenfeld et al56  84-90

0.0 01 0.2 0.3

Mean score

95% confidence interval

Sonis and Joirt

0.4 0.5 0.6 0.7 0.8 0.9

Quality Score

Figure 2. Quality scores of 25 studies that assessed the quality of clinical trials published in various journals, 1953-1991. Suresa
based on the Chalmers index for assessing the quality of clinical trials.12 Overall scores are a ratio of points scored to total possible paris

other types of interventions. If clinical trials in family
practice are to continue to reflect the interests of this
discipline and if these trials are to meet high scientific
standards, much more attention must be devoted to
strengthening the methodologic and analytic rigor of
nontherapeutic clinical trials (eg, those involving patient
and physician education interventions and psychosocial
interventions).

There are several limitations to this study. First, the
original search strategy did not capture all the clinical
trials published in The Journal of'Family Practice between
1974 and 1991. However, even marked selection bias
would have had relatively little impact on the overall find-
ings. Assuming that all eight of the trials missed by the
original strategy would have received either the lowest
(.05) or the highest (.73) quality scores, the mean overall
quality score would be .31 and .40, respectively. Thus,
even if all of the missed trials had received extreme scores,
which is a highly unlikely scenario, the mean overall qual-
ity score would not have changed to a remarkable degree.

Second, since all the trials included in this study are
from a single journal, the findings on study quality may
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not be generalizable to clinical trials that are conductecby
family physicians and published in other journals. Rr
ther, the findings on predictors of quality may not ki
generalizable to published clinical trials in general. How
ever, the similarity between trials in this study and dre
groups of analyzed clinical trials in both overall qdin
score and the pattern of strengths and weaknesses 44
gests that the findings regarding predictors of qualityae
probably generalizable to trials published in other jor
nals. This assumption could be validated only by rglica-
ing this study in clinical trials from a wide \aigyd
sources.

Third, the physician readers were not blinded tote
identifying information in the articles. Observer bissax
not, therefore, be ruled out. It is possible, for irtae
that knowledge of previous research indicating inpoe
ment in the quality of published clinical trials oatine
influenced the reviewers in subtle ways. However,*
Detsky and colleagues57 note, “the benefits of thesedds
orate precautions” (such as blinding reviewers to it
fying information) are “purely speculative.”

Fourth, the Chalmers index has not been cHirithvdy
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demonstrated to be either reliable or valid. The index may
have reasonable content validity, however, since it was
developed by a group ofexperts with extensive experience
in conducting and evaluating clinical trials. Criterion va-
lidity ofthe index is suggested by a study that showed that
aseries of trials that were “widely held to be truly high
quality” had high quality scores on the Chalmers index,
and that the rank ordering of 18 clinical trials did not
change substantially when ranking by Chalmers score was
compared with ranking based on scores on two other
(unvalidated) instruments for assessing quality.57 Both
findings are suggestive ofcriterion validity but fall short of
definitive validation because there is no clear “gold stan-
dard” for research “quality.”

Fifth, since a trial was scored as zero for any item on
the Chalmers index for which there was insufficient infor-
mation in the article to determine whether the item had
been carried out, the overall quality' score reflects, at least
tosome degree, the completeness ofthe published report,
rather than just the quality of the trial itself. This limita-
tion was confirmed by the association in the current study
between the number of pages and overall quality’. How-
ever, a previous study of the quality of published clinical
trials showed that the quality score was improved by an
average ofonly 7% when the principal investigators of the
trials were contacted by telephone to determine whether
specific items that were unclear in the article had in fact
been carried out.17 Thus, while the quality score reflects
to some degree the adequacy ofreporting, it is probably a
reasonably good indicator of the quality of design and
analysis of the trial itself. The current study could have
been improved had we contacted the authors of the trials
rather than relying solely on the published report to de-
termine whether specific design items had been carried
out.

Sixth, excluding nonapplicable items (by not adding
the points assigned to the nonapplicable item to either the
points scored by a given trial or to the total points possible
for that trial) probably introduced positive bias in the
quality score, given that the average score for these trials
wes low. Trials with patient education, physician educa-
tion, and psychosocial interventions have the largest num-
ber of items that do not apply, and therefore are the most
likely to have artifactually high quality scores. As a result,
the true difference in quality between both medication
trials and nonmedication therapy trials, and those involv-
|ng patient education, physician education, and psycho-
social interventions, as a group, is probably larger than the
difference reported in this study.

Finally, direction and magnitude of bias are not ad-
equately incorporated into the overall score using the
Chalmers scale. A clinical trial could receive a high quality
score yet be completely invalid if the magnitude of bias in
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one area is large. For instance, the selection bias resulting
from a large number of withdrawals in an otherwise well-
designed and well-executed clinical trial could be large
enough to invalidate the findings, regardless ofthe overall
quality score.

Several interesting questions are raised by our find-
ings and suggest fruitful areas for further research. First,
can clinical trials using interventions other than medica-
tions or diet be improved simply by a more consistent
application of existing methodology appropriate to med-
ication trials, or will new intervention-appropriate meth-
odologies need to be developed? This question is vital to
future research in family practice. Second, what is the
quality of observational (nonexperimental) research in
family practice and what are the predictors of quality? Is
the pattern of strengths and weaknesses similar to the
pattern for clinical trials? Third, can an instrument be
developed that assesses the quality of research articles and
incorporates direction and magnitude of bias, instead of
indicating simply the presence or absence of flaws as does
the Chalmers index?

There are several ways that the quality ofclinical trials
in family practice could be improved. First, each ofthe
items that received low scores in this study should be
considered areas for special attention. For instance, family
practice researchers should be especially careful to mini-
mize withdrawals and analyze them appropriately, since
this seems to be a problematic area. Second, the items on
the Chalmers index (or a suitable alternative) could be
used by researchers as a type of checklist during the plan-
ning stages of a clinical trial and by reviewers during the
review ofthe manuscript for publication. Clinical trials are
particularly suited to this type of planning aid, since many
ofthe elements ofsound design require attention to detail
more than special expertise or large amounts of money.
Since physician adherence to preventive service guidelines
can be improved by simple checklists,58'%9 it is possible
that researchers and reviewers can be influenced in a sim-
ilar way. Although high-quality research cannot be guar-
anteed simply by adherence to guidelines, the items on
the Chalmers index (or some subset of these items) could
alert researchers to consider each of the areas before con-
ducting a trial or submitting the results for publication,
and alert reviewers to the same issues during the formal
review of the manuscript. Ifan item does not apply to the
specific trial, such as blinding of subjects to educational
interventions, the researcher or reviewer could ignore the
item. By using these guidelines, the researcher or reviewer
would at least be guaranteed that important issues in
reporting, design, and analysis have been considered. Au-
thors of previous analyses of published clinical trials have
offered similar recommendations.9’10

Unquestionably, there are disagreements among
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clinical trial methodologists about the importance or va-
lidity of specific items on the Chalmers scale, and there are
other important issues in reporting, design, and analysis
that have not been incorporated into the Chalmers scale.9
Nevertheless, we believe that the quality of clinical trials
could be improved substantially if investigators con-
formed to a widely agreed upon set of principles. The
Chalmers index is an important first step in that direction.
A logical next step would be the development ofa simpler
checklist that would be easier to use while retaining im-
portant issues related to reporting, design, and analysis.
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