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Quality of reporting of randomised controlled
trials in the intensive care literature

A systematic analysis of papers published
in Intensive Care Medicine over 26 years

Abstract Objective: To assess the
number and quality of the reporting
of randomised controlled trials
(RCTs) published in Intensive Care
Medicine. Design: Systematic revi-
sion. Setting: Randomised controlled
trials published in Intensive Care
Medicine. Study selection: All RCTs
published in thisjournal from its
birth to December 2000 identified by
MEDLINE and our own research.
Measurements and results: The
Jadad scale and the individual as-
sessment of key methodological
components, namely the randomisat-
ion process, blinding and reporting
and handling of loss to follow-up,
were used to eval uate the quality of
reporting. Other information was ex-
tracted regarding the design charac-
teristics and the analytical approach.
173 RCTs, 63% of which were from
European countries, were analysed.
Adequately reported RCTs according
to a Jadad scale score of more than 2
were 44 (25.4%). Analysis of indi-
vidual methodological components
revealed a variable percentage of ad-

equate reporting ranging from 3.5%
for randomisation to 10.4% for
blinding and to 49.1% for loss to fol-
low-up. Sample sizes were small
with amedian of 30 patients and ra-
tionale for its estimation was report-
ed in 7.5%. Despite this, 81.5% of
RCTsreported statistically signifi-
cant results, suggesting that the treat-
ment effects were strong or that a
publication bias existed or that the
uncertainty principle was not ful-
filled. Conclusions. Randomised
controlled trials offer the best evi-
dence of the efficacy of medical in-
terventions, provided that high stan-
dards of transparent reporting are
used. More resolute attention to the
methodological quality of reporting
and adherence to recently published
guidelines (CONSORT I1) may help
to achieve this result.
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Randomised controlled trial -
Reporting quality - Blinding -
Withdrawals - Sample size

Introduction

Evidence-based medicine involves the systematic collec-
tion, analysis, synthesis and application of the best clini-
cal evidence to integrate individual clinical expertise [1].
Randomised controlled trials (RCT) produce one of the
highest levels of evidence available to evaluate the effi-
cacy of hedth care interventions [2]. As such, they are
usually consulted by clinicians as a guide to their daily

practice. The patients and the scientific community can
derive maximum benefit from trials only if they are rig-
orously designed, performed and completely reported. In
fact, unclear or incomplete data reporting makes the in-
terpretation of RCTs difficult, if not impossible, and may
jeopardise an otherwise well planned and conducted
work [3, 4].

Several features are considered relevant to the defini-
tion of the quality of RCTs. Proper randomisation is a
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crucial component of high quality trials, since it balances
the groups for prognostic factors, either known or un-
known, provided large samples are used. Furthermore,
physicians responsible for entering the patients into the
study are unaware of which treatment the next patient
will receive (“allocation concealment”), thus eliminating
selection bias (provided patients are kept in the assigned
group, see below). Both the generation of an unpredict-
able alocation sequence and its concealment until assign-
ment occurs are essential, since inappropriate or unclear
randomisation may yield inflated treatment effects [3, 4].

Other aspects which are relevant to the definition of
the quality of RCTs include blinding, in order to avoid
performance and detection (or ascertainment) bias, and
complete reporting of protocol violations and patients
lost to follow-up to prevent attrition bias [5]. Among
protocol deviations, non-adherence to treatment regi-
mens poses special problems in the analysis. There is
agreement that patients should be kept in the group to
which they were originally allocated, whether or not they
actually received the assigned treatment and even if they
received the wrong treatment. Thisis an essential prereg-
uisite for a study to be valid and is called “intention-to-
treat” as opposed to “on treatment” analysis [see 6 for
review]. If not clearly stated by the authors, selection bi-
as cannot be excluded, thus nullifying the randomisation
process. In recent years, the Consolidated Standards of
Reporting Trials (CONSORT) statement has been formu-
lated [7] and implemented [8, 9] to provide a standard
checklist and flow diagram for the reporting of RCTs. A
revised version has recently been proposed [6].

Attention to achieving the highest standards of trans-
parent reporting of RCTs is important not only for re-
searchers but also for editors, as it is commonly thought
that journals publishing high quality RCTs gain in pres-
tige and consideration. The aim of this work was to as-
sess the number and quality of RCTs published in Inten-
sive Care Medicine (formerly European Journal of In-
tensive Care Medicine) over 26 years from the first issue
(1975) until December 2000.

Methods

Randomised controlled trials were analysed only if they evaluated
the efficacy of treatments. RCTs evaluating different diagnostic
strategies were excluded. Studies were identified by MEDLINE
(limits: “human” and “randomised controlled trial”) and our own
research. To evaluate the publication trend, the proportion of
RCTs to the total number of original articles was calculated for
each year [10].

Assessment of methodological quality by means of a summary
scale

All RCTs were assessed for quality reporting by a scale devel oped
with an appropriately rigorous standard [11]. This scale contains
two questions for randomisation and double-blinding and one

question evaluating the reporting of withdrawals and dropouts.
Each question entails a yes or no response option. Total scores
range from 0 to 5 points (2 points each for randomisation and dou-
ble-blinding, 1 point for withdrawals), with higher scores indicat-
ing superior quality. A summary score greater than 2 defined ade-
quate reporting [12]. Two clinicians assessed the studies using a
standardised form and discrepancies were resolved by discussion
with a senior clinician until consensus was reached. To evaluate
the reliability of the clinicians’ assessment, a clinical epidemiolo-
gist was asked to assess independently a random sample of 25
studies (about 15% of the total number), using the same evaluation
form. The degree of the agreement was evaluated for each item by
the overall proportion of agreement (p,) and the kappa statistic
(k). The latter is the correction of the former obtained by subtract-
ing the proportion of agreement attributable to chance [13]. When
dealing with more than two ordered categories (e.g., randomisat-
ion -0, 1, 2), aweighted k was also calculated [14]. The follow-
ing classes of agreement for k and weighted k were adopted:
k 0.20 or less = poor; k 0.21-0.40= fair; k 0.41-0.60= moderate;
k 0.61-0.80= good; k more than 0.80= very good.

Assessment of methodological quality by means
of individual components

Three methodological components were evaluated: the randomi-
sation process, blinding and reporting and handling of loss to fol-
low-up (both dropouts and withdrawals). In general, a“guilty until
proved innocent” approach was adopted, and omission of informa-
tion was equated to inadequate quality [5]. In addition, a clear de-
scription of the method used was required to define the adequacy
of the assessed component (e.g., random number table or a com-
puterised random number generation of the sequence; sealed,
opaque, sequentially numbered or coded envelopes for conceal-
ment).

Other information extracted

In addition to evaluating the quality of reporting of RCTs, we also
extracted information about design characteristics and analytical
approaches [12]. To assess the design characteristics we extracted
the sex and age (adult versus others) of participants; type of out-
come considered (survival or specific outcomes); presence of par-
alel groups (yes/no); number of intervention groups (two or
more); characteristics of the control group (placebo or active treat-
ment); number of patients included; blinded subjects (patient, cli-
nician, researcher, outcome assessor, statistician). In order to eval-
uate the analytical approaches we checked if the primary outcome
was specified; if an “a priori” calculation of the sample size was
performed and the rationale for sample size estimation stated; if
simple or restricted randomisation was used; if withdrawals were
indicated; if the tria reported statistically significant results or not.
Data were analysed using simple descriptive statistics.

Results

We found 181 RCTs published in Intensive Care Medi-
cine, 153 (84.5%) identified by electronic search in
MEDLINE and 28 (15.5%) by our own research. Vol-
umes of the journal published from 1979 to 2000 were
manually checked and selected on the basis of the title.
RCTs were identified through reading abstracts. For vol-
umes published from 1975 to 1978, only the titles from
MEDLINE were available. Numbers 1 and 3 of Volume
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Fig. 2 Total number of randomised controlled trials (RCT) and
RCT with adequate quality reporting according to the Jadad scale
score. Note that despite the decline of published RCT after 1997,
the number of good quality RCTs remained stable

1 were impossible to find and no data were available.
Eight papers (4.4%), classified as RCTs in MEDLINE,
were excluded because they actually were reviews (4),
editorials (1), letters to the Editor commenting on other
papers (1) or papers dealing with diagnosis (2). This left
173 (95.6%) papers available for the analysis.

The number of origina papers and RCTs increased
slowly from 1981 (the data of the first RCT published)
to 1989 and then increased at a faster rate. Starting from
1995, when the journal changed from 8 to 12 issues per
year, the total number of original papers increased steep-
ly, while RCTs increased less until 1997 and then de-
creased. As aresult, the proportion of RCTs compared to
the total number of original papers decreased (Fig. 1).

The large majority of RCTs published (112, 64.7%)
came from Germany (33, 19.1%), France (31, 17.9%),
United Kingdom (17, 9.8%), Spain (11, 6.0%), Switzer-
land (11, 6.0%) and Italy (9, 5.2%). Researchers were
from 27 nations, including other European countries,
United States, Oceania, Middle East, Africa, Japan and

Table 1 Details of quality reporting according to the Jadad scale
(the higher the score, the better the quality)

Score
Item 0 1 2
Randomisation 127 (73.4%) 46 (26.6%)
Doubleblinding 131 (75.7%) 24 (13.9%) 18 (10.4%)
Withdrawals 88 (50.9%) 85 (49.1%) -

other Asian countries. One-hundred and fifty-three RCTs
included adult patients (88.4%). Both genders were usu-
ally studied (145 RCT, 83.9%), but we also found studies
including only males (5, 2.9%) or females (2, 1.1%). In
five papers (2.9%) age was not indicated and in 21
(12.1%) gender was omitted.

There were 44 (25.4%) adequately reported RCTs ac-
cording to a Jadad scale score higher than 2. Their num-
ber per year remained unchanged until 1996, when quali-
ty of reporting increased (chi-square 3.5775, p=0.059)
and remained stable despite the declining number of
RCTs published (Fig. 2). Details of the Jadad scale score
are summarised in Table 1. The degree of agreement be-
tween clinicians and epidemiologists in the sample of 25
articles was good for al items, the overall proportion of
agreement ranging from 0.84 to 0.92, and the kappa sta-
tistic (which was a weighted kappa for all items with
more than two ordered categories) ranging from 0.63 to
0.89.

Quality analysis with both the summary Jadad scale
score (Fig. 2) and its individual components (Fig. 3)
showed improvement over time starting from 1995.
Analysis of other components not included in the Jadad
scale showed a similar trend (Fig. 3), however frequen-
cies of adequate reporting were low. Allocation conceal -
ment and restricted randomisation were explicitly cited
only in, respectively, 6 (3.5%) and 4 (2.3%) studies pub-
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Fig. 3 Trend over time of key methodological components of
published randomised controlled trials (RCT). Randomisation,
double blinding and withdrawals are the components of the Jadad
score. Frequencies of papers with maximum score are shown.
Sample size, intention to treat and allocation concealment are not
part of the Jadad score. Frequencies of papers with adequate re-
porting are shown

Table 2 Design characteristics of the randomised controlled trials
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Fig. 4 Sample sizes of randomised controlled trials published in
Intensive Care Medicine from its birth (1975) to the December
2000 issue. Minimum (5 patients) and maximum (901), and 25t
(20 patients), 50th (30 patients, the median) and 75t (64 patients)
percentiles are shown. Fifty percent of studies had a sample size
between 20 and 64 (the box)

Number of articles  Percentage
Assessed change in specific outcome Survival 4 2.3
Specific outcome 169 97.7
Parallel groups Yes 135 78
No 38 22
Number of intervention groups 2 Groups 116 67
> 2 Groups 57 33
Comparison group receiving active treatment Yes 117 67.6
No 56 324
Blinding “Double blinding” no further specified 23 54.8
Patient and clinician blinded 13 30.9
Patient, clinician and researcher blinded 4 9.5
Patient, clinician and statistician blinded 1 2.4
Patient, clinician and lab technician blinded 1 24

lished as from 1993; sample size estimation was stated in
13 (7.5%, al but one published as from 1998). Double
blinding was cited in 42 studies (24.3%) and in 19
(11.0%) the blinding status was further specified (Ta-
ble 2). In 18 (10.4%, all but one published as from 1994)
the procedure for blinding was described. Adequate re-
porting of withdrawals and of intention-to-treat analysis
was substantially higher, 85 (49.1%) and 70 studies
(40.5%), respectively. Overall, the quality assessed by
individual methodological components of studies was
worse than that estimated by the Jadad scale.

The design characteristics of trials analysed are
summarised in Table 2. The most common design was
that of two parallel groups. 38 studies (21.9%) were clas-
sified as non-parallel groups, of which 26 (15.0%) were
crossover studies. Information regarding the analytical
approaches are summarised in Table 3. The median sam-
ple size was 30 patients; 89 (51%) papers had 30 patients
or less, 48 (28%) 20 patients or less and 16 (9%) 10 pa-
tientsor less (Fig. 4).
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Table 3 Analytical approaches
of randomised controlled trials

Number of Percentage
articles
Primary outcome specified Yes 173 100
No 0 0
Rationale for sample size estimation stated Yes 12 6.9
No 161 93.1
Withdrawal s Yes 68 39.3
No 17 9.8
Not specified 88 50.9
Participants randomised and included in analysis Yes 69 39.9
(intention-to-treat) No 29 16.8
Not specified 75 43.3
Statistically positive result Yes 141 815
No 29 16.8
Yes\no 3 1.7

Discussion

Randomised controlled trials provide the best evidence
of the efficacy of medical intervention. Although the
first example of a study with random allocation was re-
ported in 1884 [15], only in the last 30 years has the
number of RCTs increased substantially, particularly in
general medical journals [10]. The results of the present
study show that a similar trend has taken place in Inten-
sive Care Medicine. After the first RCT was published in
1981 the number of RCTs published grew slowly until
1989 and then increased more quickly. However, when
the proportion of RCTs to the total number of published
original papers was considered, the proportion increased
until 1994 and then decreased when the journal changed
from 8 to 12 issues yearly. This suggests that other types
of study design (that is, observational, rather than experi-
mental, design) are more commonly used, possibly be-
cause of the difficulty, either perceived or objective [16,
17], in performing RCTs in this area. However, the evi-
dence that observational studies may give comparable
results to RCTs is not convincing as yet [18, 19, 20, 21].
It is also possible that, due to the complexity of perform-
ing RCTs and their relevance, they are published more
widely in general medical journals. Indeed, in the period
2000-2001, 22 important randomised trials were pub-
lished, the mgjority (11, 50%) by European researchers,
in the Annals of Internal Medicine, JAMA, Lancet and
New England Journal of Medicine [22, 23, 24, 25, 26,
27, 2829, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41,
42, 43], indicating that intensive care physicians do pro-
duce influential clinical research.

Quality of randomised controlled trials
Analysis of the quality of reporting led to discordant re-

sults when this was assessed by means of a summary
score, the Jadad scale, and by individual methodological

components. In the first case, 25.4% of papers were ade-
guate (score >2), while in the second percentages varied
between 3.5% and 49.1% depending on the methodol og-
ica component examined. Whether one method or the
other should be preferred is debatable. The Jadad scaleis
the only known scale developed with standard scale de-
velopment techniques and has been used extensively in
severa clinical areas as it is efficient to use [12]. It also
provides investigators with a numeric indicator of quali-
ty of reporting that is useful when describing trends over
time. The agreement between clinicians' and epidemiol-
ogists evaluation in this study was high and good for all
the items investigated, indicating a lower inter-observer
variability. On the other hand, the use of composite
scales is problematic for several reasons. In particular,
there are several scales available and it is unclear which
would produce the best assessment. Jini et a. have re-
cently demonstrated that different scales lead to different
interpretation and grading of the quality of studies[44].

As a matter of fact, assessment of key methodological
components — proper randomisation, blinding and report-
ing and handling of protocol violation, dropouts and with-
drawals — should always be done when dealing with quali-
ty evaluation of RCTs[5, 44]. Our results indicate that the
most critical aspects of quality were the reporting of ran-
domisation (particularly the alocation conceament) and
blinding, rather than the handling of patients attrition.
Thisis further confirmed by the fact that only four papers
indicated a procedure for restricted randomisation, despite
the fact that the majority of studies were dealing with
small samples. Unrestricted, simple randomisation in such
cases may cause imbalance in baseline prognostic vari-
ables, thus dtering the trial’s results [6].

The validity of the terms “single”, “double” and “tri-
ple” blind has recently been questioned in that they have
become almost a matter of convention [4, 45]. Both phy-
sicians and textbooks vary greatly in their interpretations
and definitions of these terms. Thus, explicit statements
about the blinding status of specific groups involved in
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RCTs is suggested to be preferable to the current ambigu-
ous terminology [45]. This is confirmed by our result
which shows that, in 23 (55%) of 64 studies, the term
“double-blind” was used without any statement about who
was actually blinded. When a detailed description was
provided, six studies were actualy triple-blind: research-
ers, statisticians or laboratory technicians were blinded in
addition to patients and clinicians, important information
which ismissed if conventional terminology is used.

Interestingly, the number of adequately reported
RCTs increased steadily starting from 1996, after the
publication of CONSORT [7]. Thistemporal relationship
suggests that guidelines were included in the editorial
policy of the journal and/or that they gained acceptance
among authors and were partly responsible for the im-
proved quality of reporting. In fact, Moher et al. recently
demonstrated a similar improvement in RCTs published
in general medical journals since the CONSORT state-
ment [9].

Despite the fact that the quality of reporting of RCTs
published in Intensive Care Medicine was not particular-
ly encouraging, data from other medical journals or areas
are not substantialy better. Randomisation is usually
clearly stated in articles, because “it is something to be
proud of” [1], however the method for generation of the
allocation sequence and its concealment rarely is. Actu-
ally, allocation concealment was stated in 23% of trials
in head trauma [46], 11% of trials in rheumatoid arthritis
[47], 52% of trials in obstetrics and gynaecology jour-
nals [48] and 56% of trials in general medical journals
[49]. Only 5 of 73 (7%) RCTs published in a dermatolo-
gy journa between 1976 and 1997 reported the method
used to alocate treatments [50].

Sample size

Sample size estimation is important when planning
RCTs and should be based on a balance of clinical, sta-

tistical and economic considerations. The larger the sam-
ple size, the higher the probahility of detecting a clinical-
ly significant difference, but aso the higher the costs.
Estimation is based on the primary outcome, which was
specified in al 173 RCTs evaluated. However, the ratio-
nale for sample size estimation was reported in only 12
(6.9%). In addition, sample sizes were small, with some
studies including only 5-10 patients. The high number of
studies reporting statistically different results (141,
81.5%) suggests that either treatment effects were
strong, a publication bias (that is, the selected publica-
tion of papers with positive results) existed or the uncer-
tainty principle (according to which a patient should be
entered only if the clinician is substantially uncertain
which of the trial treatments would be most appropriate
[51]) was not fulfilled.

Studies with insufficient power to detect a clinically
significant difference often occur in medicine [51]. In a
recent systematic review of RCTs in head trauma pa-
tients, the average number of randomised participants
was 82. None of the trials would have been large enough
to detect reliably the difference between a 20% and a
15% risk of death or disability [46]. The median sample
size was 54 patients in 196 trials in arthritis [47], 46 pa-
tients in 73 trials in dermatology [50] and 65 patients in
2000 trials in schizophrenia [52].

In conclusion, the vast majority of RCTs published in
Intensive Care Medicine were from European countries,
confirming that the journal is an important reference for
European intensive care research [53]. Their number has
increased and their quality has improved over the 26year
period we examined. However, our study suggests that
more consideration to the methodological quality, partic-
ularly to randomisation, blinding and sample size esti-
mation, could be helpful for the journal’s pre-eminence
to be maintained in the challenging world of intensive
care medicine. Adherence to recently published guide-
lines (CONSORT II) [6] may help to refine the peer re-
view process for publication of future RCTs.
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