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Introduction

 Evidence-Based Medicine is highly dependent on the 
RCTs.

 Therefore designing, conducting and reporting RCTs 
is an important aspect of medical science and all 
medical professionals should learn these skills.
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Introduction

 Since 2004, clinical trial registration has been 
recommended, and reputable medical journals claim 
to insist on it. 

 However, in practice registration may be omitted, 
postdated, or information provided in the trial 
registration may not correlate with the eventual 
trial publication. 
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Introduction

Inconsistencies between registry and published 
results of prospectively registered randomized clinical 
trials in Iranian international registry of randomized 
clinical trials (IRCT). MSc thesis in Epidemiology by 

Samaneh Lotfi Noghabi (2019)
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Introduction

 Results of our study:

 Discrepancies: 2.7% to 45.1%

 Outcome: 45.1%

 Sample size: 39.2%
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Research and Publication 

 Medical research should advance scientific
knowledge and – directly or indirectly – lead to
improvements in treatment or prevention of
disease.

 A research report is the only tangible evidence that
the study was done.
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The Impact of A Research 

Article

 Readers need a clear understanding of exactly what
was done

 Clinicians

 To learn how to treat their patients better

 Researchers

 To judge the truth of the findings (impact on own research)

 To help plan a similar study

 To include the study in a systematic review (meta-analysis)
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What Do We Mean by Poor

Reporting?

 Non-reporting (or delayed reporting) of entire 
studies (even when some results have been 
presented in public).

 Selective reporting of only some patient outcomes 
or analyses.

 Inconsistencies between sources

 e.g. publication vs protocol or register
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What Do We Mean by Poor

Reporting?

 Incomplete reporting: data cannot be included in
meta-analysis.

 Omission of crucial aspects of research methods.

 Selective reporting of multiple alternative analyses.

 Misinterpretation of findings.

 e.g. post hoc change of focus; misleading abstract
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Evidence of Poor Reporting

 There is considerable evidence that many published
articles omit vital information.

 Many reviews of published research articles,
especially randomized trials.

 We cannot tell exactly how the research was done.
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Evidence of Poor Reporting

Reports of RCTs indexed on PubMed

Failure to report key aspects of trial conduct:
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Evidence of Poor Reporting

Review of 158 reports of RCTs in surgery published in 
2004

[Jacquier et al. Ann Surg 2006]

 Reporting of details of the intended intervention

 Surgical procedure 87 %

 Pre-operative care 15 %

 Anesthesia 35 %

 Post-operative care 49 %
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Evidence of Poor Reporting

Review of 158 reports of RCTs in surgery published in 
2004

[Jacquier et al. Ann Surg 2006]

 Surgeons

 Selection criteria for surgeon 41 %

 Number of surgeons involved 32 %
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Evidence of Poor Reporting

Selective reporting

[Dwan et al, PLoS ONE 2008]

 Reviewed 16 cohort studies that assessed study
publication bias and outcome reporting bias in
randomized controlled trials.

 Strong evidence that studies reporting positive or 
significant results were more likely to be published 
and outcomes that were statistically significant 
were more likely to be fully reported.
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Evidence of Poor Reporting

Selective reporting

[Dwan et al, PLoS ONE 2008]

 Frequent discrepancies between publications and
original trial protocols.

 40–62% of studies had at least one primary 
outcome changed, newly introduced or omitted.
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Evidence of Poor Reporting

Comparison of Registered and published primary 
outcomes in RCTs 

[Mathieu et al, JAMA 2009]

 323 randomized trials

 46% were adequately registered

 28% were not registered

 14% were registered after the completion of the study
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Evidence of Poor Reporting

 11% were registered with no/unclear description of primary 
outcome

 1% were registered after the completion of the study and had 
an unclear description of the primary outcome.

20



Evidence of Poor Reporting

Comparison of Registered and published primary 
outcomes in RCTs

[Mathieu et al, JAMA 2009]

 147 adequately registered trials

 31% had evidence of discrepancies between the 
outcomes registered and the outcomes published.

 When it could be assessed, statistically significant 
results were favored in 83% (19 of 23).
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Impact of Poor Reporting

 Cumulative published evidence is misleading.

 Adverse effects on
– Other researchers
– Clinicians
– Patients

 “Failures in the system of reporting clinical trials 
findings can result in harm to patients” [Glass 
1994].
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EQUATOR: Enhancing the Quality 

and Transparency of Health Research

 EQUATOR grew out of the work of CONSORT and 
other guidelines groups.

 EQUATOR Network

 Editors of general and specialty journals, 
researchers, guideline developers, medical 
writers.

“Better reporting, better reviewing, better 
editing”
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http://www.equator-network.org/
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History: How CONSORT 

Began

 In 1993, 30 experts comprised of medical journal 
editors, clinical trialists, epidemiologists, and 
methodologists met in Ottawa, Canada with the aim 
of developing a new scale to assess the quality of 
randomized controlled trial (RCT) reports. 

 One outcome of the meeting was the Standardized 
Reporting of Trials (SORT) statement (32-item 
checklist and flow diagram).
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History: How CONSORT 

Began

 Concurrently, and independently, another group of 
experts, the Asilomar Working Group on 
Recommendations for Reporting of Clinical Trials in 
the Biomedical Literature, convened in Asilomar
(California), USA, were working on a similar 
mandate. 

 At the suggestion of Drummond Rennie, Deputy 
Editor of JAMA, representatives from both groups 
met in 1996, in Chicago, USA.
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History: How CONSORT 

Began

 The meeting resulted in the Consolidated Standards 
of Reporting Trials (CONSORT) Statement, which 
was first published in 1996.

 Further meetings of the Group in 1999 and 2000 led 
to the publication of the revised CONSORT 
statement 2001. Following a meeting in January 
2007, a further revision was developed and the 
CONSORT 2010 statement was published on March 
24, 2010.
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History: How CONSORT 

Began

 That final iterative process converged to the 
CONSORT 2010 E&E (explanation and elaboration).

 On March 24, 2010, eight journals simultaneously 
published the CONSORT 2010 Statement, and two 
journals published the CONSORT 2010 E&E.
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Main Product of CONSORT

 The CONSORT Statement comprises a 25-item
checklist and a flow diagram, along with some brief
descriptive text.

 The checklist items focus on reporting how the trial
was designed, analyzed, and interpreted; the flow
diagram displays the progress of all participants
through the trial.

30



31



32



33



“Explanation and 

Elaboration” Document

 The CONSORT explanation and elaboration 
document explains and illustrates the principles 
underlying the CONSORT Statement.

 CONSORT group strongly recommend ,used in 
conjunction with the CONSORT Statement. 
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Focuses !

 The content of CONSORT focuses on items related to
the internal and external validity of trials.

 Many items not explicitly mentioned in CONSORT
should also be included in a report, such as
information about approval by an ethics committee,
obtaining informed consent from participants,
existence of a data safety and monitoring committee.
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Extensions of the CONSORT 

Statement

 The main CONSORT Statement ,'standard' two-group
parallel design.

 Several different types of randomized trials, some of
which have different:

 Designs (e.g.,  cluster)

 Interventions (e.g., herbals)
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Extensions of the CONSORT 

Statement

 To help improve the reporting of these trials extended
and modified the main CONSORT Statement for
application in these various areas.
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http://www.consortstatement.org/
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CONSORT : Extensions

39



CONSORT Group

Meetings

 2014 Meeting  2011 Meeting
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Guideline 

Consolidated Standards of Reporting
Trials (CONSORT)
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 To help ensure that a study is appropriately indexed
and easily identified, authors should use the word
“randomized” in the title to indicate that the
participants were randomly assigned to their
comparison groups.
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• Item 1a - Identification as a randomized trial 
in the title



 Readers often base their assessment of a trial on
information in abstract.

 Some readers use an abstract as a screening tool to
decide whether to read the full article.

 Some health professionals do not have access to the
full trial reports.

 Should accurately reflect what is included in full text.
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• Item 1b - Structured summary of trial design, 
methods, results, and conclusions



Abstract 

 Strongly recommend the use of structured abstracts
for reporting randomized trials.

 Many journals have developed their own structure and
word limit for reporting abstracts.

 It is not our intention to suggest changes to these
formats, but to recommend what information should
be reported.
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Abstract 

 Using the CONSORT for Abstracts checklist.
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 The need for a new trial should be justified in the
introduction.

 Some clinical trials have been shown to have been
unnecessary ,question they addressed had been or
could have been answered by a systematic review of
the existing literature.
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• Item 2a - Scientific background and explanation 
of rationale



 Ideally, the introduction should include a reference to
a systematic review of previous similar trials or a note
of the absence of such trials.
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• Item 2a - Scientific background and explanation 
of rationale



 Objectives are the questions that the trial was
designed to answer.

 Most reports of RCTs provide adequate information
about trial objectives.
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• Item 2b - Specific objectives or hypotheses



 Parallel group or factorial, superiority or non-inferiority,
and other related issues not addressed elsewhere in the
checklist.

Unit of randomization (such as patients).

 It is helpful to provide the allocation ratio explicitly.

 For drug trials, specifying the phase of the trial (I-IV)
may also be relevant.
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• Item 3a -Trial Design - Description of trial design
(such as parallel, factorial) including allocation
ratio



 As it is impossible to predict every possible change in
circumstances during the course of a trial.

 Changes could be due to external information
becoming available from other studies, or internal
financial difficulties, or could be due to a disappointing
recruitment rate.

 It is essential that they are fully reported to help the
reader interpret the results.
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• Item 3b - Important changes to methods
after trial commencement (such as eligibility
criteria), with reasons



 Is needed to help readers interpret the study

 Criteria is one of several elements required to judge 
to whom the results of a trial apply—that is, the 
trial’s generalizability (applicability) and relevance to 
clinical or public health practice .

• Item 4a -Eligibility criteria for  participants



 Were participants recruited from primary, secondary, or
tertiary health care or from the community?

 Healthcare institutions vary greatly in their organization,
experience, and resources.

 Other aspects of the setting (including the social,
economic, and cultural environment and the climate)
may also affect a study’s external validity.

 Authors should report the number and type of settings
and care providers involved so that readers can assess
external validity.
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• Item 4b -Settings and locations where the
data were collected



 Drug name, dose, method of administration, timing
and duration of administration, conditions under
which interventions are withheld, and titration
regimen if applicable.

 If the control group is to receive “usual care” it is
important to describe thoroughly what that
constitutes.
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• Item 5 -The interventions for each group with
sufficient details to allow replication, including
how and when they were actually administered



 The characteristics of a placebo and the way in which
it was disguised.

 Description of who administered treatments is critical
because it may form part of the intervention.

 Specific extensions of the CONSORT of non-
pharmacologic and herbal interventions.
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• Item 5 -The interventions for each group with
sufficient details to allow replication, including
how and when they were actually administered



 Primary outcome measure is the pre-specified
outcome considered to be of greatest importance to
relevant stakeholders.

 The principle here is that the information provided
should be sufficient to allow others to use the same
outcomes.
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• Item 6a -Completely defined pre-specified primary
and secondary outcome measures, including how and
when they were assessed



Outcome

 Outcomes are assessed at several time points after
randomization, authors should also indicate the pre-
specified time point of primary interest.

 More than 70 outcomes were used in 196 RCTs of
NSAID drugs for rheumatoid arthritis.

 640 different instruments had been used in 2000
trials in schizophrenia.
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 There may be external evidence from other trials or
systematic reviews suggesting the end point might
not be appropriate, or recruitment or the overall
event rate in the trial may be lower than expected.

 Authors should report all major changes to the
protocol!
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• Item 6b : Any changes to trial outcomes after
the trial commenced, with reasons



 The estimated outcomes in each group (which implies
the clinically important target difference between the
intervention groups).

 The α (type I) error level

 The statistical power error level

 For continuous outcomes, the standard deviation of
the measurements.
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• Item 7a - How sample size was determined?



 Many trials recruit participants over a long period.

 If an intervention is working particularly well or badly,
the study may need to be ended early for ethical
reasons .

 Authors should report whether they or a data
monitoring committee took multiple “looks” at the
data and, the statistical methods used, and whether
they were planned before the start of the trial.
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• Item 7b - When applicable, explanation of any
interim analyses and stopping guidelines



 “Random” is often used inappropriately in the literature to
describe trials in which non-random, deterministic
allocation methods were used, such as alternation ,
hospital numbers, or date of birth.

 In more than 90% of a sample in Pubmed , researchers
used a random number generator on a computer or a
random number table .

 It is important that information on the process of
randomization is included in the body of the main article
and not as a separate supplementary file.

 Unpredictability
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• Item 8a -Method used to generate the
random allocation sequence



 Simple randomization

 Blocked randomization

 Stratified randomization

 ..
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• Item 8b - Type of randomization; details of 
any restriction (such as blocking and block 
size)



 Of considerable importance is how this sequence is 
applied when participants are enrolled into the trial.

 A generated allocation schedule should be 
implemented by using allocation concealment. 

 Use of a pharmacy or central telephone 
randomization system are two common techniques.
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• Item 9 -Mechanism used to implement the
random allocation sequence ( conceal the
sequence)



 In addition to knowing the methods used, it is also
important to understand how the random sequence
was implemented—specifically, who generated the
allocation sequence, who enrolled participants, and
who assigned participants to trial groups.
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• Item 10 - Who generated the allocation 
sequence, who enrolled participants, and 
who assigned participants to interventions



 The term “blinding” or “masking” refers to
withholding information about the assigned
interventions from people involved in the trial who
may potentially be influenced by this knowledge.

 Authors should instead explicitly report the blinding
status of the people involved for whom blinding may
influence the validity of a trial.
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• Item 11a - If done, who was blinded after 
assignment to interventions (for example, 
participants, care providers, those assessing 
outcomes) and how



 We seek evidence of the method of blinding.

 In trials with blinding of participants or healthcare
providers, authors should state the similarity of the
characteristics of the interventions (such as
appearance, taste, smell, and method of
administration).
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• Item 11b - If relevant, description of the
similarity of interventions



 Data can be analyzed in many ways 

 Some of which may not be strictly appropriate 

 The principle to follow is to, “Describe statistical
methods with enough detail to enable a
knowledgeable reader with access to the original
data to verify the reported results”

 Estimate of treatment effect

 CI and P-value
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• Item 12a - Statistical methods used to
compare groups for primary and secondary
outcomes



 The method of subgroup analysis should be clearly
specified.

 Authors should clarify the choice of variables that
were adjusted for, indicate how continuous variables
were handled, and specify whether the analysis was
planned or suggested by the data.
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• Item 12b - Methods for additional analyses, such
as subgroup analyses and adjusted analyses



 A diagram is strongly recommended.
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• Item 13a - For each group, the numbers of
participants who were randomly assigned,
received intended treatment, and were analyzed
for the primary outcome



 The nature of the protocol deviation and the exact 
reason for excluding participants after randomization 
should always be reported.
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Item 13b - For each group, losses and exclusions 
after randomization, together with reasons



 Knowing when a study took place and over what
period participants were recruited places the study in
historical context.

 Knowing the rate at which participants were recruited
may also be useful, especially to other investigators.

 The length of follow-up is not always a fixed period
after randomization (time to event).
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• Item 14a - Dates defining the periods of 
recruitment and follow-up



 Trials may stop early because the trial becomes unviable:
funding vanishes, researchers cannot access eligible
patients or study interventions, or the results of other
studies make the research question irrelevant.

 Who made the decision to stop the trial.
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• Item 14b - Why the trial ended or was 
stopped



 Unfortunately significance tests of baseline
differences are still common.

 Standard errors and confidence intervals are not
appropriate for describing variability—they are
inferential rather than descriptive statistics.
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• Item 15 - A table showing baseline 
demographic and clinical characteristics for 
each group



 Although the flow diagram may indicate the
numbers of participants analyzed, these numbers
often vary for different outcome measures

 The number of participants per group should be
given for all analyses.

 Intention to treat analysis

 Per protocol “ on treatment”.
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• Item 16 -For each group, number of participants
(denominator) included in each analysis and
whether the analysis was by original assigned
groups



 Results should be reported for all planned primary and
secondary end points, not just for analyses that were
statistically significant or “interesting.”

 Selective reporting within a study is a widespread and
serious problem.

 A common error : presentation of separate confidence
intervals for the outcome in each group rather than
for the treatment effect .
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• Item 17a -For each primary and secondary
outcome, results for each group, and the
estimated effect size and its precision (such as
95% confidence interval)



 When the primary outcome is binary, both the
relative effect (risk ratio (relative risk) or odds ratio)
and the absolute effect (risk difference) should be
reported (with confidence intervals), as neither the
relative measure nor the absolute measure alone
gives a complete picture of the effect and its
implications.
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• Item 17b - For binary outcomes, presentation
of both absolute and relative effect sizes is
recommended.



 Analyses that were pre-specified in the trial protocol
are much more reliable than those suggested by the
data.

 False positive finding .
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• Item 18 - Results of any other analyses
performed, including subgroup analyses and
adjusted analyses, distinguishing pre-specified
from exploratory



 Readers need information about the harms as well as
the benefits of interventions to make rational and
balanced decisions.

 The existence and nature of adverse effects can have
a major impact on whether a particular intervention
will be deemed acceptable and useful.

 For specific guidance see CONSORT for harms.
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• Item 19 - All important harms or unintended 
effects in each group



Discussion

 The discussion sections of scientific reports are often
filled with rhetoric supporting the authors’ findings
and provide little measured argument of the pros and
cons of the study and its results .
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Annals of internal medicine 

(2003) 

 A brief synopsis of the key findings.

 Consideration of possible mechanisms and
explanations.

 Comparison with relevant findings from other
published.

 Limitations of the present study (and methods used
to minimize and compensate for those limitations.

 A brief section that summarizes the clinical and
research implications of the work, as appropriate.
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 Scale.

 Measurement , diagnosis.
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• Item 20 - Trial limitations, addressing sources 
of potential bias, imprecision, and, if relevant, 
multiplicity of analyses



 External validity, also called generalizability or
applicability, is the extent to which the results of a
study can be generalized to other circumstances.

 Internal validity, the extent to which the design and
conduct of the trial eliminate the possibility of bias,
is a prerequisite for external validity: the results of a
flawed trial are invalid and the question of its
external validity becomes irrelevant.
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• Item 21 -Generalizability (external validity, 
applicability) of the trial findings



 Can results be generalized to an individual
participant or groups that differ from those enrolled
in the trial with regard to age, sex, severity of
disease, and comorbid conditions?
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• Item 21 - Generalisability (external validity,
applicability) of the trial findings



• Item 22 - Interpretation consistent with results,
balancing benefits and harms, and considering
other relevant evidence



• Item 23 -Registration number and name of 
trial registry



• Item 24 -Where the full trial protocol can 
be accessed, if available



 Studies have showed that research sponsored by the
pharmaceutical industry are more likely to produce
results favoring the product made by the company
sponsoring the research than studies funded by other
sources.
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• Item 25 - Sources of funding and other
support (such as supply of drugs), role of
funders



 The level of involvement by a funder and their
influence on the design, conduct, analysis, and
reporting of a trial varies.

 It is therefore important that authors describe in detail
the role of the funders.

 Authors should report any other sources of support,
such as supply and preparation of drugs or equipment,
or in the analysis of data and writing of the manuscript.
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• Item 25 - Sources of funding and other 
support (such as supply of drugs), role of 
funders



“Good reporting is not an 

optional extra: it is an essential 

component of doing good 

research”
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“We need less research, better 
research, and research done for the 

right reasons”
Doug Altman (1948-2018)


