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Randomized controlled clinical trials are
increasingly accepted as tools of computer
technology assessment and, therefore, quality
evaluation of trials has great theoretical and
practical significance. The purpose ofthis study
was to assist the design ofevaluation studies and
synthesis ofpublished results by developing and
validating an easy-to-use quality scoring method.
The development of the new scoring system was
based on the available quality evaluation
methods and the analysis of 19 trial reports
registered in the Columbia Registry of
Controlled Clinical Information Service Trials.
First critical aspects and afterwards the levels of
quality were defined. In spite ofthefact that all
quality requirements were met by some trials,
the average overall quality score was 52.6
(± 8. 7)per cent. The minimum score was 37 and
the maximum was 72 per cent. Data collection
and site/sample definition were better in the
good quality trials, but improvement in statistical
analysis was erratic. 7he quality scoring method
was validated by using another sample of 20
registered trials. While the number ofpublished
controlled clinical trials is increasing in medical
informnatics, the analysis was unable to
demonstrate a significant positive correlation
between the quality and year ofpublication.

INTRODUCTION

Clinical trials can provide the most
reliable information about the practical value of
computer-assisted information systems [1], [2],
[3]. Randomized controlled clinical trials
represent the planned experimental approach in
clinical medicine and can avoid the dangers of
selection bias, nonstandard definitions, missing

data, or multiple comparisons [4]. The number
of published reports on randomized controlled
clinical trials of computer applications is rapidly
increasing [3], [5], [6].

Quality of a clinical trial is often
interpreted as the repeatability and
generalizability of the research results.
Fortunately, these aspects can be measured and
summarized in a single quality indicator by
using an appropriate evaluation form (e.g., [7]).
Such. quality evaluation forms are useful
checklists for designers of controlled clinical
trials, readers of trial reports, and researchers
who synthesize published results of clinical trials
(expert reviews, meta-analyses). Synthesis of
research results requires quality filtering of
studies, especially when unpublished trials are
also included.

In spite of the fact that controlled health
services research trials, like computer trials,
apply several techniques developed for clinical
drug evaluation studies, there are important
differences.which have to be considered in the
evaluation of quality. Certainly, these
differences limit the use of available trial quality
evaluation methods. For example, compliance is
rarely an issue of trial quality but a commonly
used effect variable (end point) in computer
technology assessment (e.g., compliance of
physicians with preventive care guidelines).
Selection of biological equivalent, taste of
placebo, or blinding of physician regarding the
intervention do not play a role in controlled
health services research trials. On the other
hand, specific description of the trial site is a
critical piece of information in health services
research. Considering the danger of subjective
bias and inter-rater variability, statements like
"fair", "poor", or "inappropriate" are not
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specific enough to evaluate quality aspects. New
requirements of the increasingly popular meta-
analyses also urge a revision which streamlines
score calculation and makes the quality
evaluation faster and more effective. The
significant differences between drug trials and
information service trials limit the use of
available scoring systems and urge a major
revision.

The aim of this study was to develop and
validate a clinical trial quality scoring system
which can meet the needs of the evaluation of
computer trials. Such scoring could be used to
evaluate the quality of published trial reports and
provide quick information about the validity of
recommendations.

METHODS

The development of quality scoring
methods was based on the analyses of 39 trial
reports registered in the Columbia Registry [3],
the earlier published scoring method of
Chalmers et al. [7], and the various
requirements of research synthesis, particularly
meta-analysis of clinical trials [8].

To provide an easy-to-use tool for
evaluation, 29 questions on important quality
aspects of controlled health services research
trials are compiled in an evaluation form. The
following is a list of some of the specific
questions which are characteristic to the quality
evaluation of information service trials:

- The site of the trial is a critical
information in evaluating the generalizability of
results from health services research. The
differences between managed health care
organizations and fee-for-service solo practices,
residents and independent practitioners, and the
type of medical specialty can substantially alter
the feasibility and efficiency of certain
interventions in various health care
organizations.

- Clinical trials are often based on an
inadequate sample and, therefore, the results
cannot be used directly. The results of small
sample trials may be valuable, but meta-analysis
might be needed to increase sample size and
make the case-mix more representative.

Therefore, the adequacy of sample size has to be
evaluated to validate the results.

- Replicable description of the tested
intervention and unambiguous specification of
effect variables are critical for the dissemination
and implementation of the trial results.
Unfortunately, vague or incomplete definitions
are frequent in trial reports and, therefore,
these aspects have to be carefully evaluated.

- Complete reporting of the numeric
results is not only an important supportive
evidence for the conclusions, but also necessary
for further meta-analyses. Therefore, tabular
presentation of data has to include numerator
and denominator of frequencies, mean and
standard deviation of continuous variables.

The total points awarded in the revised
questionnaire add up to 100 and the scoring
system has been simplified by including specific
questions and responses. This has eliminated the
need to assign different weights to different
categories of questions when all of the questions
are not applicable. In addition, several of the
questions in the new questionnaire have been
assigned different point values than they received
in earlier questionnaires. For example,
questions relating to the prior estimate of sample
size (power calculation), testing randomization,
proper retrospective analysis, and the results of
prerandomization data analysis receive a greater
number of points in the revised questionnaire.
On the other hand, questions relating to the
blinding of physicians regarding results, the
blinding of patients, the handling of
withdrawals, and the timing of events including
the dates of starting and stopping receive fewer
points in the revised questionnaire.

The questions can be categorized as
receiving a possible ten points, five points, three
points or two points. Only one question could
have received a score of ten points. This
question referred to the method of randomization
used in the study. Twelve question could
receive a maximum of five points each. The
questions receiving five points are as follows:
description of the sites, description of sampling,
definition of sample size, description of
intervention, description of the main effect
variables, description of secondary variables,
measurement of effect is blinded to intervention,
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Description of the site(s) includes (i) medical specialty, (ii) inpatient or
outpatient care, (iii) academic or non-academic center, (iv) reimbursement
method, (v) for-profit or not-for-profit organization:

[5] All listed criteria
[3] Two to five criteria
[0] Less than two criteria

Description of intervention includes (i) persons targeted, (ii) timing
and periodicity, (iii) rules and formulas, (iv) replicable description of content

[5] All listed criteria
[3] Two to three criteria
[0] Less than two criteria

Description of the main effect variables
[5] Clear definition for each variable

and description of methods and results can be matched
[3] Vague definition or lack of matching
[0] No definition

Numeric table of effect variables (mean-standard deviation or
numerator-denominator)

[5] Presented for each effect variable
[3] Partially available
[0] No or graphics only

Table I Distribution of quality scores

testing randomization, numeric table of effect
variables, ratio of withdrawals after enrollment,

data on possible adverse effects, and the analysis
of the main effect variables. Six questions could
receive a maximum of three points each, while
the remaining six questions could receive an
ideal two points each.

Two samples of controlled clinical trials
testing computerized interventions were used in
this study. Nineteen trials were included in
sample A and 20 trials were included in Sample
B. The exploratory phase of the development
was based on the analysis of Sample A. Sample
B was used to confirm the validity of the new
scoring system.

RESULTS

Sample A was the basis of the scoring
system development and the following table and
figures illustrate the analyses of the trial quality.

Table I summarizes the distribution of
answers in Sample A and illustrates the method

of developing the scoring system. Four aspects,
which are closely related to the practical
message of the evaluated trials were selected for
this table. Some trials have reached the
maximum score in each of the individual
aspects. This indicates the expectations used
when scoring the trial reports are realistic.
However, the cumulative scores of the trial
reports remained weak indicating inconsistencies
in the methodology.

Figure 1. Histogram of scores
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Figure 2. Composition of scores

In Sample A, the histogram of the
overall quality 'scores follows a distribution
similar to normal (Fig. 1). The minimum overall
score was 37 and the maximum was 72. None of
the trials reached the 81-90 per cent ("B") or 91-
100 per cent ("A") level which indicates
opportunities for improvement. Again, the
quality expectations were not unrealistic because
the best scores were achieved by one or more
trials in nearly all aspect categories. However,
consistently high quality across all aspects has
not been achieved by any of the evaluated trials.

There are three critical aspect areas of
trial methodology: site and sample, data
collection, and statistical analysis. In the final

Figure 3. Scores and year of publication

phase of the development, the composition of the
overall score was evaluated and compared with
the ideal scores (Fig. 2). After ranking the
evaluated trials according to the overall scores,
the contributions to quality improvement can be
analyzed. Fig. 2 illustrates that improvement in
data collection techniques was the primary
contributor of better overall scores. Site and
sample definitions, which include randomization,
were improved only in the best trials. However,
quality of the statistical analysis did not follow
the general trend.

The new quality scoring system was
analyzed by using Sample B. The average score
on this sample was 58.7 (+7.7). The minimum
score was 43 and the maximum was 71. These
results are significantly higher than the scores on
Sample A (t test p<.05). However, no
improvement can be demonstrated in the quality
of trials over time (Fig. 3). There was no
correlation between the overall score and year of
publication (r=.15).

DISCUSSION

Our results indicate that the quality of
clinical trials testing computer-assisted
information interventions needs substantial
improvement. Deficiencies of the quality of
controlled trials havebeen repeatedly highlighted
by several publications [9], [10], [11], [12],
[13]. This study provided more specific
information about the common weaknesses of
the trials in medical informatics. Particularly,
site and sample definitions including
randomization, and statistical analysis need
improvement in most trials.

In the area of health services research
and medical informatics, investigators have
received little help for the design of controlled
clinical trials. Systematic and validated
evaluation forms and checklists have not been
available. This study documented the lack of
progress in trial quality over time and indicated
the need for better support in trial design. Our
development efforts resulted in a validated
quality evaluation form which is available from
the authors upon request.

Certainly, the limitation of quality
scoring is that it focuses on a few selected
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aspects of clinical research and, most frequently,
on a single source of information i.e., the
published report. Consequently, quality scoring
of trials should not be interpreted as an
evaluation of the overall quality of a clinical
research project.
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