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Background: Reports of clinical trials usually emphasize
efficacy results, especially when results are statistically sig-
nificant.Poorsafety reportingcan lead tomisinterpretation
andinadequateconclusionsabouttheinterventionsassessed.
Our aim was to describe the reporting of harm-related re-
sults from randomized controlled trials (RCTs).

Methods: We searched the MEDLINE database for re-
ports of RCTs published from January 1, 2006, through
January 1, 2007, in 6 general medical journals with a high
impact factor. Data were extracted by use of a standard-
ized form to appraise the presentation of safety results in
text and tables.

Results: Adverse events were mentioned in 88.7% of the
133 reports. No information on severe adverse events and

withdrawal of patients owing to an adverse event was given
in 27.1% and 47.4% of articles, respectively. Restric-
tions in the reporting of harm-related data were noted
in 43 articles (32.3%) with a description of the most com-
mon adverse events only (n=17), severe adverse events
only (n=16), statistically significant events only (n=5),
and a combination of restrictions (n=5). The popula-
tion considered for safety analysis was clearly reported
in 65.6% of articles.

Conclusion: Our review reveals important heteroge-
neity and variability in the reporting of harm-related re-
sults in publications of RCTs.
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T HE REPORTING OF HARM IS AS

important as the reporting
of efficacy in publications
of clinical trials. Both are
essential in estimating the

ratio of benefit to harm of medical inter-
ventions. However, harm is frequently in-
sufficiently reported1-4: reports usually em-
phasize benefits, especially when results
for efficacy are statistically significant. A
previous review of randomized con-
trolled trials (RCTs) published from 1997

through 1998 by Ioannidis and Lau1

showed that safety reporting varied widely
in reports of trials and was in general
largely inadequate. These results were con-
firmed by reviews of specific medical or
surgical areas.5-7 However, these works fo-
cused mainly on the reporting of indis-
pensable parameters, such as reporting
harm with numbers instead of generic
statements, reporting severe adverse events
per study harm, or reporting patient with-

drawal owing to severe adverse events.
These works did not focus on the poten-
tial influence of safety reporting on read-
ers’ interpretation of the trial results. As
an example, the reporting of the safety of
rofecoxib in the VIGOR study was highly
criticized.8,9 Krumholz et al10 stated that
the presentation of results obscured the
cardiovascular risk associated with rofe-
coxib by reporting the hazard of myocar-
dial infarction as if naproxen was the in-
tervention group (relative risk 0.2; range,
0.1-0.7) and was protecting against myo-
cardial infarction. The authors did not re-
port the absolute number of cardiovascu-
lar events, even though all other results
were presented appropriately with rofe-
coxib as the intervention group.

Several guidelines aim to improve the
quality of the reporting of safety in RCTs.
The extension of the Consolidated Stan-
dards of Reporting Trials (CONSORT)
statement for harm provides specific guide-
lines for reporting harm-related results of
clinical trials.11-13 Particularly, the exten-
sion cautions against common mistakes
and gives examples of inadequate report-
ing of harm-related data (eg, reporting
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qualitative instead of quantitative data, global reporting
instead of reporting per study arm).

Our aim was to appraise the reporting of harm in re-
ports of RCTs published in general medical journals with
high impact factors and to focus particularly on the pre-
sentation of harm-related results. For this purpose, we
systematically reviewed the reporting of safety data in a
sample of recent results in reports of RCTs published in
6 core medical journals.

METHODS

LITERATURE SEARCH

We searched MEDLINE via PubMed to identify all reports of
RCTs published from January 1, 2006, through January 1,
2007, in 6 general medical journals with a high impact fac-
tor: New England Journal of Medicine (NEJM), Lancet, JAMA,
BMJ, Annals of Internal Medicine (Ann Intern Med), and PLoS
Medicine (PLoS Med). We restricted our search to these jour-
nals because a high impact factor is usually considered a
good predictor of quality in methodology and reporting of
results.14

STUDY SELECTION

Retrieved articles were assessed by 1 reviewer (I.P.) who screened
all titles and abstracts to identify the relevant studies. Articles
were included if the study was identified as an RCT with 2 par-
allel arms. We excluded observational studies (ie, cohort and
case-control studies), case reports, editorials, letters, and RCTs
with the following designs: factorial plan, crossover, cluster RCT,
multiple-arm trial, and equivalence and noninferiority trial. Ar-
ticles for which only an abstract was available were excluded.
We also excluded reports of RCTs if safety was not a major is-
sue (eg, public health intervention, assessment of diagnostic
or prognostic tests and screening procedures, and medico-
economic analysis of RCTs). We excluded RCTs if safety and
efficacy outcomes were identical (eg, if the primary outcome
was “death” in the assessment of stents or revascularization in
cardiology).

DATA EXTRACTION

A standardized data extraction form was developed on the ba-
sis of a review of the literature1 and the CONSORT statement
guidelines.13 (The data extraction form is available from the au-
thors on request.) Before data extraction, as a calibration ex-
ercise, the standardized form was tested on a separate set of 20
reports. A single reviewer (I.P.) extracted data from all articles
on the basis of their full text. Supplementary material was re-
trieved if available. The reviewer was not blinded to the jour-
nal or the authors’ names. In addition, a random sample of
30 articles was reviewed by one of us (N.A.) for quality assur-
ance.

CHARACTERISTICS OF THE REPORTS

Data were collected on general characteristics of reports, in-
cluding journal, country of first author, funding source (pub-
lic, private, or both), medical area of the trial (eg, cardiology,
neurology), intervention classification (pharmacological or non-
pharmacological treatment), number of centers, and sample size
(ie, number of subjects randomized).

HARM-RELATED DATA

For each report, we checked the title for the term “safety” or
a term related to safety (eg, toxicity, or adverse effects or
events). We determined whether the following indispensable
safety parameters identified by Ioannidis and Lau1 were
reported: (1) harm with numerical data for each trial group
instead of generic statements, (2) severity grades, (3) severe
adverse events per trial group, and (4) patient withdrawal
owing to adverse events per trial group with the description
of the events.

In a second step, we focused on the results section in each
report (text, figures, and tables). We determined whether re-
strictions were applied in reporting harm-related data, such as
reporting only the adverse events observed at a certain fre-
quency or rate (eg, �3% or �10% of participants), reporting
adverse events that reached a P value threshold in the com-
parison of randomized groups (eg, P� .05) or reporting only
the most severe events. If reporting was restricted to common
events only, we collected the threshold values (eg, adverse events
occurring in �20% patients). We also checked whether (1) safety
data were described per event (eg, number of cases of unstable
angina) or per patient (eg, number of patients with an episode
of unstable angina), (2) data for different adverse events were
combined per organ (eg, neurological, digestive events) into 1
composite outcome measure, (3) information on timing of ad-
verse events was given, and (4) expected and unexpected ad-
verse events were reported separately. We counted the total num-
ber of statistical tests reported for safety analysis and noted
whether statistical comparisons were reported for each ad-
verse event per arm, the totality of adverse events per arm, for
patients with at least 1 adverse event, for organs or for severe
adverse events.

In a third step, we focused on harm-related results re-
ported in tables and figures. Tables and figures are a powerful
means of conveying investigational results.15 We counted the
number of figures and tables allocated to safety reporting. We
checked whether safety data in tables or figures were dis-
played per event or per patient, whether and how many statis-
tical comparisons were displayed with a P value, and whether
the safety analyses reported in the tables and figures were in-
tention-to-treat analyses (ie, data for all patients randomized
were analyzed for the allocated groups).

STATISTICAL ANALYSIS

Statistical analysis involved use of SAS statistical software (ver-
sion 9.1; SAS Institute Inc, Cary, North Carolina). Descriptive
statistics (mean [SD], median and interquartile range [IQR],
extreme values) were used for continuous variables. Categori-
cal variables were described with frequencies and percent-
ages. We determined the degree of agreement between review-
ers by the � coefficient for categorical variables or the intraclass
correlation coefficient for continuous variables.

RESULTS

STUDY SELECTION AND CHARACTERISTICS
OF SELECTED REPORTS

The electronic search identified 325 citations. From this
list, we selected 186 articles after screening titles and ab-
stracts (Figure). Finally, 133 articles were reviewed on
the basis of their full text. (See the eAppendix [http:
//www.archinternmed.com] for the list of reports
reviewed.)
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Table 1 describes the main characteristics of trials
reviewed. Nearly half of the reports (n=59 [44.4%])
were published in NEJM, 26 (19.5%) in Lancet, 21
(15.8%) in JAMA, 19 (14.3%) in BMJ, and 8 (6.0%) in
Ann Intern Med. No report reviewed was published in
PLoS Med. Most reports reviewed assessed pharmaco-
logical interventions (n=110 [82.7%]). The trial was
multicentric in 96 (72.2%) of the reports, and the
median [IQR] sample size was 462 [185-1001]. The
funding source was partially or completely for-profit
funding in 73 reports (54.9%).

SAFETY REPORTING IN TEXTS

Table 2 describes the main characteristics of the re-
porting of harm-related results. Interobserver reproduc-
ibility was good for the main items assessed, with � co-
efficients of 0.57 to 0.90 (for 3 main items the �
coefficients was not calculated owing to the � paradox)
and interrater agreement of 0.80 to 0.97.

Adverse events were mentioned in the abstract of 95
articles (71.4%; range, 47.4% for BMJ to 84.8% for NEJM).
Adverse events were reported in 118 articles (88.7%), and
numerical data were provided in 112 (84.2%; range, 57.9%
for BMJ to 91.5% for NEJM).

No information on severity of adverse events was given
in 36 articles (27.1%), and 16 (12.0%) reported only ge-
neric statements. Severity grades were described in 21
reports (15.8%). The name of the scale used was given
in 18 of these. The main scale used was the Common Ter-
minology Criteria for Adverse Events toxicity scale
(n=10). In 63 reports (47.4%), no data were given on
withdrawals owing to adverse events. The description of
adverse events leading to withdrawals was given in only
17 articles (12.8%).

In total, 43 articles (32.3%) exhibited some restric-
tions in the reporting of harm-related data. The adverse
events reported were the most common adverse events
only (n=17), severe adverse events only (n=16), statis-
tically significant adverse events only (n=5), and a com-
bination of restrictions (n=5). In reports that described
only common adverse events, the median threshold rate
was 5% (minimum=2%; maximum=20%). Safety re-
sults were reported at the level of the event (n=114
[85.7%]) or the patient (ie, patients with �1 adverse event;
n=76 [57.1%]) or as a composite outcome combining ad-
verse events per organ (n=32 [24.1%]).

Articles assessed133

Articles selected186

Articles excluded on the basis of the full text53
RCTs with safety outcome equal to
efficacy outcome

26

Other RCTs16

Public health intervention trials9
Nonrandomized trials2

RCTs with >2 arms12
Noninferiority trials3
Cluster RCT trials1

Articles excluded on the basis of the title
and abstract

139

Other RCTs86
RCTs with >2 arms41

Public health interventions31
Nonrandomized trials19
Articles with no abstract available3

Cluster RCTs21
Noninferiority or equivalence trials14

Cross-over trials4
Factorial design trials6

Articles identified in
MEDLINE database

325

Figure. Flowchart of screening reports of randomized controlled trials
(RCTs) describing harm in medical journals with high impact factors.

Table 1. Description of Randomized Controlled Trials (RCTs)
With Reports Published in Medical Journals
With High Impact Factors

Characteristics of Trials
All Reports

(n=133)

Journala

NEJM 59 (44.4)
Lancet 26 (19.5)
JAMA 21 (15.8)
BMJ 19 (14.3)
Ann Intern Med 8 (6.0)
PLoS Med 0

Location of country of first authora

In North America 64 (48.1)
In Europe 47 (35.3)
Other 22 (16.5)

Fundinga

Public 51 (38.3)
Private 40 (30.1)
Both 33 (24.8)
Not reported 9 (6.8)

Medical area of RCTa

Cardiovascular diseases 21 (15.8)
Pediatrics 19 (14.3)
Oncology/hematology 16 (12.0)
Neurology/psychiatry 14 (10.5)
Infectious diseases 12 (9.0)
Nephrology/urology 9 (6.8)
Musculoskeletal diseases/orthopedics 8 (6.0)
Gynecology/obstetrics 8 (6.0)
Respiratory medicine 8 (6.0)
Emergency medicine 5 (3.8)
Endocrine disorders/nutrition 5 (3.8)
Gastroenterology/hepatology 5 (3.8)
Dermatology 2 (1.5)
Ear, nose, throat/ophthalmology/dentistry 1 (0.7)

Experimental arma

Pharmacological treatment 110 (82.7)
Nonpharmacological treatment 21 (15.8)
Both 2 (1.5)

Control arma

Use of placebo 71 (53.4)
Pharmacological treatment 35 (26.3)
Nonpharmacological treatment 14 (10.5)
Usual care 11 (8.3)
Other 2 (1.5)

Multicentrica 96 (72.2)
Centers, No.b 24 (7.0-65.0)

Patients randomized, No.b 462 (185-1001)

Abbreviations: Ann Intern Med, Annals of Internal Medicine; NEJM, New
England Journal of Medicine; PLoS Med, PLoS Medicine.

aData are expressed as number (%).
bData are expressed as median (interquartile range).
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Sixty-three articles (47.4%) described the use of at least
1 statistical test to compare safety data among groups.
The median number of statistical tests reported for com-
parison of safety data was 5 (IQR, 2-12; range, 1-75).
Thirty-seven articles (27.8%) gave the statistical tests for
each type of event described. Fifty-one articles (38.3%)
described global statistical comparisons, for the total num-
ber of adverse events per group (n=5 [9.8%]), the num-
ber of patients with at least 1 adverse event per group
(n=8 [15.7%]), the total number of severe adverse events
per group (n=12 [23.5%]), and the number of adverse
events combined by organ per group (n=5 [9.8%]).

SAFETY REPORTING
IN TABLES AND FIGURES

Table 3 describes the main characteristics of tables and
figures related to the reporting of harm-related results.
In total, 43 articles (32.3%) contained no table or figure
describing safety. Numerical data in tables were de-
scribed at the level of events in 25 of 90 reports (27.8%),
the patient in 31 of 90 (34.4%), and both in 8 (8.9%).
No distinction between events and patients was discern-
able in 26 reports (28.9%). Among the 90 articles with
at least 1 table or figure dedicated to safety, statistical tests

were given in 56 (62.2%). The population considered for
safety analysis was clearly reported in tables of 59 of 90
reports (65.6%), in which 32 described the analysis as
intention-to-treat.

COMMENT

We assessed the reporting of harm-related results in re-
ports of RCTs published in 6 core medical journals in
2006. These results highlight the finding that despite the
publication of a CONSORT statement13 extension for
harm-related data, the reporting of harm remains inad-
equate: descriptions of adverse events with numerical data
in each trial arm were missing in 18% of the reports, and
information related to the severity of adverse events and
the withdrawal of patients owing to adverse events was
lacking in 27.1% and 47.4% reports, respectively. We also
found important heterogeneity and variability in the re-
porting of safety results. About one-third of the reports
restricted the description of adverse events to the most
common events or to severe or statistically significant re-
sults. This reporting of safety data goes against the rec-
ommendations of the CONSORT statement13 extension
checklist for reporting harm. The restrictions in report-

Table 2. Characteristics of Reporting of Harm-Related Data in Reports of Randomized Controlled Trials
Published in Medical Journals With High Impact Factorsa

Characteristic
All Reports

(n=133)
NEJM

(n=59)
Lancet
(n=26)

JAMA
(n=21)

BMJ
(n=19)

Ann Intern Med
(n=8)

Indispensable safety parameters
Reporting of adverse eventsb 118 (88.7) 55 (93.2) 24 (92.3) 20 (95.2) 12 (63.2) 7 (87.5)
Reporting of adverse events with numerical datab 112 (84.2) 54 (91.5) 21 (80.8) 19 (90.5) 11 (57.9) 7 (87.5)

No. of events reported (n=112)c 8.0 [5-16] 10.5 [5-18] 7.0 [4-10] 7.0 [5-13] 8.0 [2-18] 13.0 [6-27]
Reporting of severity (n=97)b 97 (72.9) 52 (88.1) 17 (65.4) 13 (61.9) 10 (52.6) 5 (62.5)

Numerical datad 81 (83.5) 45 (86.5) 14 (82.4) 10 (76.9) 8 (80.0) 4 (80.0)
Reporting per armd 76 (78.4) 43 (82.7) 13 (76.5) 11 (84.6) 5 (50.0) 4 (80.0)
Use of severity gradesd 21 (21.6) 13 (25.0) 3 (17.7) 2 (15.4) 1 (10.0) 2 (40.0)

Reporting of withdrawals due to adverse eventsb 70 (52.6) 37 (62.7) 13 (50.0) 8 (38.1) 6 (31.6) 6 (75.0)
Restrictions in reporting of safety results (n=43)b 43 (32.3) 26 (44.1) 4 (15.4) 6 (28.6) 4 (21.0) 3 (37.5)

To common events 17 (39.5) 11 (42.3) 1 (25.0 2 (33.3) 0 3 (100)
To severe events 16 (37.2) 9 (34.6) 2 (50.0) 3 (50.0) 2 (50.0) 0
To statistically significant results 5 (11.6) 2 (7.7) 0 1 (16.7) 2 (50.0) 0
To severe events and statistically significant results 2 (4.7) 2 (7.7) 0 0 0 0
To common events and statistically significant results 3 (7.0) 2 (7.7) 1 (25.0) 0 0 0

Reporting of safety resultsb

Reporting of safety data displayed per event 114 (85.7) 54 (91.5) 23 (88.5) 19 (90.5) 11 (57.9) 7 (87.5)
Reporting of patients with � 1 adverse event 76 (57.1) 38 (64.4) 15 (57.7) 11 (52.4) 7 (36.8) 5 (62.5)
Combining different adverse events per organ into 1 composite outcome 32 (24.1) 19 (32.2) 5 (19.2) 5 (23.8) 2 (10.5) 1 (12.5)
Reporting of timing information 42 (31.6) 19 (33.2) 6 (23.1) 12 (57.1) 4 (21.0) 1 (12.5)
Reporting of expected and unexpected events separately 4 (3.0) 0 1 (3.6) 1 (4.8) 1 (5.3) 1 (12.5)
Reporting of any statistical tests in safety analysis 63 (47.4) 35 (59.3) 8 (30.8) 11 (52.4) 5 (26.3) 4 (50.0)
Reporting of statistical tests for each event per arm 37 (27.8) 23 (39.0) 5 (19.2) 8 (38.1) 1 (5.3) 0
Reporting of global statistical tests (n=51) 51 (38.3) 26 (44.1) 7 (26.9) 11 (52.4) 5 (26.3) 2 (25.0)

Test for the totality of adverse events 5 (9.8) 4 (15.4) 0 1 (9.0) 0 0
Test for patients with �1 adverse event 8 (15.7) 2 (7.7) 1 (14.3) 3 (27.3) 2 (40.0) 0
Test for severe adverse events 12 (23.5) 4 (15.4) 3 (42.8) 3 (27.3) 2 (40.0) 0
Test for organs 5 (9.8) 1 (3.8) 2 (28.6) 1 (9.0) 1 (20.0) 0
Combinations of different tests 21 (41.2) 15 (57.7) 1 (14.3) 3 (27.3) 0 2 (100)

Abbreviations: Ann Intern Med, Annals of Internal Medicine; NEJM, New England Journal of Medicine.
aPLoS Medicine was not included in this table because no report reviewed was published in this journal.
bData are expressed as number (%).
cData are expressed as median [interquartile range].
dAmong those reporting severity of adverse events.
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ing harm-related results in published reports may ob-
scure some important rare and potentially severe ad-
verse events.

For statistical comparisons, a median of 5 statistical
tests was reported for safety analyses. We observed im-
portant variability, ranging from 1 to 75, in the number
of statistical tests reported. About one-third of the re-
ports described at least 10 statistical tests. Randomized
controlled trials are well known to have insufficient sta-
tistical power to assess safety outcomes. Tsang et al16

showed that in a sample of RCTs, the power to detect a
statistically significant difference in serious adverse events
yielded values ranging from 0.07 to 0.37. Conse-
quently, as previously highlighted by Ioannidis et al17(p299):
“We must no longer accept confusing lists of noncom-
parable percentages of adverse events for clinical or sci-
entific purposes. These lists can needlessly alarm pa-
tients and physicians or invite dismissal of real medication
hazards.” Jonville-Béra et al18 also emphasized that state-
ments about “no differences” in adverse events between
groups on the basis of nonsignificant P values is almost
always inappropriate. Composite safety outcomes may
be a method to deal with this inadequate statistical
power19; however, only 32 reports described adverse
events according to the organs involved, and 5 gave sta-
tistical comparisons per organ.

Although when reporting safety, the type of study
population is of great importance, and any exclusion of
treated patients could influence the validity of harm-
related results, the population considered for safety analy-
ses was not clearly reported in one-third of the reports.
To our knowledge, no previous review has described with
this precision the reporting of harm-related results from
clinical trials. We identified few reviews that assessed the
general reporting of harm-related results in clinical trials.
Ioannidis and Lau1 assessed the completeness of safety
reporting in RCTs published from 1997 through 1998.
This review was restricted to 7 areas of drug therapy. Loke
and Derry4 assessed the reporting of adverse drug reac-
tions in reports of RCTs in 7 core medical journals pub-

lished in 1997 before the publication of the CONSORT
statement extension for harm-related data, whereas our
review assessed reports published in 2006 after the pub-
lication of the extension. Ethgen et al7 assessed the re-
porting of harm-related results but compared pharma-
cological and nonpharmacological interventions in terms
of harm.

Our study has some limitations. We considered re-
ports of RCTs published in 6 core medical journals with a
high impact factor. We did not consider specialized medi-
cal journals or journals with lower impact factors. Conse-
quently, the generalizability of our results is limited. We
excluded specific designs, such as factorial plans, cross-
over designs, cluster RCTs, and multiple-arm trials, be-
cause results of such trials are difficult and complicated to
interpret and report. Consequently our results cannot be
generalized to studies of such designs. Finally, a single re-
viewer extracted all the data; however, the quality assur-
ance procedure gave good reproducibility.

In conclusion, our results highlight the need for im-
proving the reporting of harm-related results from clini-
cal trials. Despite the CONSORT statement extension for
harm-related data, efforts should still be made to de-
scribe safety results with accuracy in reports of RCTs and
to standardize practices for reporting.
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Table 3. Reporting of Harm-Related Results in Tables and Figures in Reports of Randomized Controlled Trials
Published in Medical Journals With High Impact Factorsa

Characteristics of Tables and Figures
Total Reports

(n=133)
NEJM

(n=59)
Lancet
(n=26)

JAMA
(n=21)

BMJ
(n=19)

Ann Intern Med
(n=8)

�1 Table or figure reporting safety datab 90 (67.7) 50 (84.7) 13 (50.0) 14 (66.7) 8 (42.1) 5 (62.5)
No. of tables and figures reporting safety datac 1.0 [1-2] 1.0 [1-2] 1.0 [1-1] 1.0 [1-4] 1.5 [1-2] 1.0 [1-2]
No. of tables and figures in report (total)c 6.0 [5-7] 6.0 [5-6] 6.0 [5-8] 7.0 [6-8] 6.0 [5-7] 6.0 [5-8]

Expression of data in tables (n=90)
Frequency of eventsb,d 25 (27.8) 12 (24.0) 5 (38.5) 2 (14.3) 4 (50.0) 2 (40.0)
Frequency of patientsb,d 31 (34.4) 22 (44.0) 1 (7.7) 4 (28.6) 3 (37.5) 1 (20.0)
Bothb,d 8 (8.9) 6 (12.0) 1 (7.7) 0 1 (12.5) 0
Unclearb,d 26 (28.9) 10 (20.0) 6 (46.1) 8 (57.1) 0 2 (40.0)

Reporting of statistical tests (n=90)b,d 56 (62.2) 33 (66.0) 8 (61.5) 8 (57.1) 4 (50.0) 3 (60.0)
Population of safety analysis clearly identified (n=90)b,d 59 (65.6) 32 (64.0) 8 (61.5) 12 (85.7) 4 (50.0) 3 (60.0)

Intent-to-treat analysis (n=59)b 32 (54.2) 14 (43.8) 3 (37.5) 9 (75.0) 4 (100.0) 2 (66.7)

Abbreviations: Ann Intern Med, Annals of Internal Medicine; NEJM, New England Journal of Medicine.
aPLoS Medicine was not included in this table because no report reviewed was published in this journal.
bData are expressed as number (percentage).
cData are expressed as median [interquartile range].
dAmong reports providing safety data in tables and figures.
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