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Have they reflected that the sciences founded on observation can only be promoted by 
statistics? . . . If medicine had not neglected this instrument, this means 
of progress, it would possess a greater number of positive truths, and 

 stand less liable to the accusation of being a science of unfixed  
principles, vague and conjectural. 

 
Jean-Etienne Dominique Esquirol, an early French psychiatrist,  

quoted in The Lancet, 1838 [1] 
 

Introduction 
 

The first major study of the quality of statistical 
reporting in the biomedical literature was published 
in 1966 [2]. Since then, dozens of similar studies 
have been published, every one of which has found 
that large proportions of articles contain errors in the 
application, analysis, interpretation, or reporting of 
statistics or in the design or conduct of research. (See, 
for example, references 3 through 19.) Further, large 
proportions of these errors are serious enough to call 
the authors’ conclusions into question [5,18,19]. The 
problem is made worse by the fact that most of these 
studies are of the world’s leading peer-reviewed 
general medical and specialty journals. 
 
Although errors have been found in more complex 
statistical procedures [20,21,22], paradoxically, many  
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errors are in basic, not advanced, statistical methods 
[23]. Perhaps advanced methods are suggested by 
consulting statisticians, who then competently 
perform the analyses, but it is also true that authors 
are far more likely to use only elementary statistical 
methods, if they use any at all [23-26]. Still, articles 
with even major errors continue to pass editorial and 
peer review and to be published in leading journals.   
 
The truth is that the problem of poor statistical 
reporting is long-standing, widespread, potentially 
serious, concerns mostly basic statistics, and yet is 
largely unsuspected by most readers of the 
biomedical literature [27].  
 
More than 30 years ago, O’Fallon and colleagues 
recommended that “Standards governing the content 
and format of statistical aspects should be developed 
to guide authors in the preparation of manuscripts”  
[28]. Despite the fact that this call has since been 
echoed by several others (17,18,29-32), most journals 
have still not included in their Instructions for 
Authors more than a paragraph or two about 
reporting statistical methods [33]. However, given 
that many statistical errors concern basic statistics, a 
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comprehensive—and comprehensible—set of 
reporting guidelines might improve how statistical 
analyses are documented.  
 
In light of the above, we present here a set of 
statistical reporting guidelines suitable for medical 
journals to include in their Instructions for Authors. 
These guidelines tell authors, journal editors, and 
reviewers how to report basic statistical methods and 
results. Although these guidelines are limited to the 
most common statistical analyses, they are 
nevertheless sufficient to prevent most of the 
reporting deficiencies routinely found in scientific 
articles; they may also help to prevent some reporting 
errors by focusing attention on key points in the 
analyses.   
 
Unlike many of other guidelines, the SAMPL 
guidelines were not developed by a formal 
consensus-building process, but they do draw 
considerably from published guidelines [27,34-37]. 

In addition, a comprehensive review of the literature 
on statistical reporting errors reveals near universal 
agreement on how to report the most common 
methods [27]. 
 
Statistical analyses are closely related to the design 
and activities of the research itself. However, our 
guidelines do not address the issues related to the 
design and conduct of research. Instead, we refer 
readers to the EQUATOR Network website 
(www.equator-network.org) where guidelines for 
reporting specific research designs can be found. (For 
example, see the CONSORT [38], TREND [39], 
STROBE [40]) These guidelines for reporting 
methodologies all include items on reporting 
statistics, but the guidelines presented here are more 
specific and complement, not duplicate, those in the 
methodology guidelines. 
 
We welcome feedback and anticipate the need to 
update this guidance in due course.  
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Reporting Basic Statistical Analyses and Methods  
in the Published Literature: 

The SAMPL Guidelines for Biomedical Journals 
 

Guiding Principles for Reporting Statistical Methods and Results 
 
Our first guiding principle for statistical reporting 
comes from The International Committee of Medical 
Journal Editors, whose Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals 
include the following excellent statement about 
reporting statistical analyses: 
  

“Describe statistical methods with enough detail 
to enable a knowledgeable reader with access to 
the original data to verify the reported results. 
[Emphasis added.] When possible, quantify 
findings and present them with appropriate 
indicators of measurement error or uncertainty 
(such as confidence intervals). Avoid relying solely 
on statistical hypothesis testing, such as P values, 
which fail to convey important information about 
effect size. References for the design of the study 
and statistical methods should be to standard works 

when possible (with pages stated). Define 
statistical terms, abbreviations, and most symbols. 
Specify the computer software used” [33,41]. 

 
Our second guiding principle for statistical reporting 
is to provide enough detail that the results can be 
incorporated into other analyses. In general, this 
principle requires reporting the descriptive statistics 
from which other statistics are derived, such as the 
numerators and denominators of percentages, 
especially in risk, odds, and hazards ratios. Likewise, 
P values are not sufficient for re-analysis. Needed 
instead are descriptive statistics for the variable being 
compared, including sample size of the groups 
involved, the estimate (or “effect size”) associated 
with the P value, and a measure of precision for the 
estimate, usually a 95% confidence interval. 

 

General Principles for Reporting Statistical Methods 
 

Preliminary analyses 

• Identify any statistical procedures used to modify 
raw data before analysis. Examples include 
mathematically transforming continuous 
measurements to make distributions closer to the 

normal distribution, creating ratios or other derived 
variables, and collapsing continuous data into 
categorical data or combining categories. 

 
 

Primary analyses

• Describe the purpose of the analysis. 
 
• Identify the variables used in the analysis and 

summarize each with descriptive statistics. 
• When possible, identify the smallest difference 

considered to be clinically important. 
 
•  Describe fully the main methods for analyzing the 

primary objectives of the study.  
 
•  Make clear which method was used for each 

analysis, rather than just listing in one place all the 
statistical methods used.   

 

• Verify that that data conformed to assumptions of 
the test used to analyze them. In particular, specify 
that 1) skewed data were analyzed with non-
parametric tests, 2) paired data were analyzed with 
paired tests, and 3) the underlying relationship 
analyzed with linear regression models was linear.  

 
•  Indicate whether and how any allowance or 

adjustments were made for multiple comparisons 
(performing multiple hypothesis tests on the same 
data).  

 
• If relevant, report how any outlying data were 

treated in the analysis. 
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• Say whether tests were one- or two-tailed and 
justify the use of one-tailed tests. 

 
• Report the alpha level (e.g., 0.05) that defines 

statistical significance.  

• Name the statistical package or program used in the 
analysis.  

 
Supplementary analyses 

• Describe methods used for any ancillary analyses, 
such as sensitivity analyses, imputation of missing  
values, or testing of assumptions underlying 
methods of analysis.  

• Identify post-hoc analyses, including unplanned 
subgroup analyses, as exploratory. 

 
 

General Principles for Reporting Statistical Results 

Reporting numbers and descriptive statistics

• Report numbers—especially measurements—with 
an appropriate degree of precision. For ease of 
comprehension and simplicity, round as much as is 
reasonable. For example, mean age can often be 
rounded to the nearest year without compromising 
either the clinical or the statistical analysis. If the 
smallest meaningful difference on a scale is 5 
points, scores can be reported as whole numbers; 
decimals are not necessary. 

 
• Report total sample and group sizes for each 

analysis. 
 
• Report numerators and denominators for all 

percentages. 
 
• Summarize data that are approximately normally 

distributed with means and standard deviations 
(SD). Use the form: mean (SD), not mean ± SD.  

• Summarize data that are not normally distributed 
with medians and interpercentile ranges, ranges, or 
both. Report the upper and lower boundaries of 
interpercentile ranges and the minimum and 
maximum values of ranges, not just the size of the 
range 

 
• Do NOT use the standard error of the mean (SE) to 

indicate the variability of a data set. Use standard 
deviations, inter-percentile ranges, or ranges 
instead. 

 
• Display the data in tables or figures. Tables present 

exact values, and figures provide an overall 
assessment of the data.[42,43] 

 
 

Reporting risk, rates, and ratios 

• Identify the type of rate (incidence rates; survival 
rates), ratio (odds ratios; hazards ratios), or risk 
(absolute risks; relative risk differences), being 
reported. 

 
• Identify the quantities represented in the numerator 

and denominator (e.g., the number of men with 
prostate cancer divided by the number of men 
capable of having prostate cancer).   

• Identify the time period over with each rate applies. 
 
• Identify any unit of population (that is, the unit 

multiplier: e.g., x 100; x 10,000) associated with 
the rate. 

 
• Consider reporting a measure of precision (a 

confidence interval) for estimated risks, rates, and 
ratios.  
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Reporting hypothesis tests 
 

• State the hypothesis being tested.  
 
• Identify the variables in the analysis and summarize 

the data for each variable with the appropriate 
descriptive statistics. 

 
• If possible, identify the minimum difference 

considered to be clinically important. 
 
• For equivalence and non-inferiority studies, report 

the largest difference between groups that will still 
be accepted as indicating biological equivalence 
(the equivalence margin). 

 
• Identify the name of the test used in the analysis. 

Report whether the test was one- or two-tailed and 
for paired or independent samples. 

• Confirm that the assumptions of the test were met 
by the data.   

 
• Report the alpha level (e.g., 0.05) that defines 

statistical significance. 
 

• At least for primary outcomes, such as differences 
or agreement between groups, diagnostic 
sensitivity, and slopes of regression lines, report a 
measure of precision, such as the 95% confidence 
interval. 

 
• Do NOT use the standard error of the mean (SE) to 

indicate the precision of an estimate. The SE is 
essentially a 68% confidence coefficient: use the 
95% confidence coefficient instead. 

 
• Although not preferred to confidence intervals, if 

desired, P values should be reported as equalities 
when possible and to one or two decimal places 
(e.g., P = 0.03 or 0.22 not as inequalities: e.g., P < 
0.05). Do NOT report “NS”; give the actual P 
value. The smallest P value that need be reported is 
P <0.001, save in studies of genetic associations.  

 
• Report whether and how any adjustments were 

made for multiple statistical comparisons. 
 
• Name the statistical software package used in the 

analysis. 
 
 

Reporting association analyses 

• Describe the association of interest. 
 
• Identify the variables used and summarize each 

with descriptive statistics.  
 
• Identify the test of association used.  
 
• Indicate whether the test was one- or two-tailed. 

Justify the use of one-tailed tests.  
 
• For tests of association (e.g., a chi-square test), 

report the P value of the test (because association 
is defined as a statistically significant result). 

 

• For measures of association (i.e., the phi 
coefficient), report the value of the coefficient and 
a confidence interval. Do not describe the 
association as low, moderate, or high unless the 
ranges for these categories have been defined. 
Even then, consider the wisdom of using these 
categories given their biological implications or 
realities. 

 
• For primary comparisons, consider including the 

full contingency table for the analysis. 
 
• Name the statistical package or program used in the 

analysis.  

 

Reporting correlation analyses

• Describe the purpose of the analysis. 
 
• Summarize each variable with the appropriate 

descriptive statistics. 
 
• Identify the correlation coefficient used in the 

analysis (e.g., Pearson, Spearman). 

 
• Confirm that the assumptions of the analysis were 

met. 
 
• Report the alpha level (e.g., 0.05) that indicates 

whether the correlation coefficient is statistically 
significant. 
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• Report the value of the correlation coefficient. Do 

not describe correlation as low, moderate, or high 
unless the ranges for these categories have been 
defined. Even then, consider the wisdom of using 
these categories given their biological implications 
or realities. 

 

• For primary comparisons, report the (95%) 
confidence interval for the correlation coefficient, 
whether or not it is statistically significant.  

• For primary comparisons, consider reporting the 
results as a scatter plot. The sample size, correlation 
coefficient (with its confidence interval), and P 
value can be included in the data field. 

 
• Name the statistical package or program used in the 
analysis.  

 

Reporting regression analyses!

• Describe the purpose of the analysis.  
 
• Identify the variables used in the analysis and 

summarize each with descriptive statistics.  
 
• Confirm that the assumptions of the analysis were 

met. For example, in linear regression indicate 
whether an analysis of residuals confirmed the 
assumptions of linearity.  

 
• If relevant, report how any outlying values were 

treated in the analysis.  
 
• Report how any missing data were treated in the 

analyses. 
 
• For either simple or multiple (multivariable) 

regression analyses, report the regression equation. 
 
• For multiple regression analyses: 1) report the alpha 

level used in the univariate analysis; 2) report 
whether the variables were assessed for a) 
colinearity and b) interaction; and 3) describe the 
variable selection process by which the final model 

was developed (e.g., forward-stepwise; best 
subset). 

 
• Report the regression coefficients (beta weights) of 

each explanatory variable and the associated 
confidence intervals and P values, preferably in a 
table.  

 
• Provide a measure of the model's "goodness-of-fit" 

to the data (the coefficient of determination, r2, for 
simple regression and the coefficient of multiple 
determination, R2, for multiple regression).  

 
• Specify whether and how the model was validated.  
 
• For primary comparisons analyzed with simple 

linear regression analysis, consider reporting the 
results graphically, in a scatter plot showing the 
regression line and its confidence bounds. Do not 
extend the regression line (or the interpretation of 
the analysis) beyond the minimum and maximum 
values of the data.  

 
• Name the statistical package or program used in the 

analysis.  
 

Reporting analyses of variance (ANOVA) or of covariance (ANCOVA) 
 
• Describe the purpose of the analysis. 
 
• Identify the variables used in the analysis and 

summarize each with descriptive statistics. 
 
• Confirm that the assumptions of the analysis were 

met. For example, indicate whether an analysis of 
residuals confirmed the assumptions of linearity.   

 
• If relevant, report how any outlying data were 

treated in the analysis. 

• Report how any missing data were treated in the 
analyses. 

 
• Specify whether the explanatory variables were 

tested for interaction, and if so how these 
interactions were treated. 

 
• If appropriate, in a table, report the P value for each 

explanatory variable, the test statistics and, where 
applicable, the degrees of freedom for the analysis. 
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• Provide an assessment of the goodness-of-fit of the 
model to the data, such as R2. 

 
• Specify whether and how the model was validated. 

• Name the statistical package or program used in the 
analysis.  

 

 
Reporting survival (time-to-event) analyses 

• Describe the purpose of the analysis. 
 
• Identify the dates or events that mark the beginning 

and the end of the time period analyzed. 
 
• Specify the circumstances under which data were 

censored. 
 
• Specify the statistical methods used to estimate the 

survival rate. 
 
• Confirm that the assumptions of survival analysis 

were met. 
 
• For each group, give the estimated survival 

probability at appropriate follow-up times, with 
confidence intervals, and the number of 
participants at risk for death at each time. It is often 
more helpful to plot the cumulative probability of 
not surviving, especially when events are not 
common. 

 

• Reporting median survival times, with confidence 
intervals, is often useful to allow the results to be 
compared with those of other studies. 

 
• Consider presenting the full results in a graph (e.g., 

a Kaplan-Meier plot) or table. 
 
• Specify the statistical methods used to compare two 

or more survival curves. 
 
• When comparing two or more survival curves with 

hypothesis tests, report the P value of the 
comparison 

 
• Report the regression model used to assess the 

associations between the explanatory variables and 
survival or time-to-event.  

 
• Report a measure of risk (e.g., a hazard ratio) for 

each explanatory variable, with a confidence 
interval. 

Reporting Bayesian analyses 
 
• Specify the pre-trial probabilities (“priors”). 
 
• Explain how the priors were selected. 
 
• Describe the statistical model used. 
 
• Describe the techniques used in the analysis. 
 

• Identify the statistical software program used in the 
analysis. 

 
• Summarize the posterior distribution with a measure 

of central tendency and a credibility interval 
 
• Assess the sensitivity of the analysis to different 

priors. 
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Abstract

Background. Qualitative research explores complex phenomena encountered by clinicians, health care providers, policy
makers and consumers. Although partial checklists are available, no consolidated reporting framework exists for any type of
qualitative design.

Objective. To develop a checklist for explicit and comprehensive reporting of qualitative studies (indepth interviews and
focus groups).

Methods. We performed a comprehensive search in Cochrane and Campbell Protocols, Medline, CINAHL, systematic reviews
of qualitative studies, author or reviewer guidelines of major medical journals and reference lists of relevant publications for
existing checklists used to assess qualitative studies. Seventy-six items from 22 checklists were compiled into a comprehensive
list. All items were grouped into three domains: (i) research team and reflexivity, (ii) study design and (iii) data analysis and
reporting. Duplicate items and those that were ambiguous, too broadly defined and impractical to assess were removed.

Results. Items most frequently included in the checklists related to sampling method, setting for data collection, method of data
collection, respondent validation of findings, method of recording data, description of the derivation of themes and inclusion of
supporting quotations. We grouped all items into three domains: (i) research team and reflexivity, (ii) study design and (iii) data
analysis and reporting.

Conclusions. The criteria included in COREQ, a 32-item checklist, can help researchers to report important aspects of the
research team, study methods, context of the study, findings, analysis and interpretations.

Keywords: focus groups, interviews, qualitative research, research design

Qualitative research explores complex phenomena encountered
by clinicians, health care providers, policy makers and consu-
mers in health care. Poorly designed studies and inadequate
reporting can lead to inappropriate application of qualitative
research in decision-making, health care, health policy and
future research.
Formal reporting guidelines have been developed for ran-

domized controlled trials (CONSORT) [1], diagnostic test
studies (STARD), meta-analysis of RCTs (QUOROM) [2],
observational studies (STROBE) [3] and meta-analyses of
observational studies (MOOSE) [4]. These aim to improve
the quality of reporting these study types and allow readers to
better understand the design, conduct, analysis and findings of
published studies. This process allows users of published
research to be more fuller informed when they critically
appraise studies relevant to each checklist and decide upon
applicability of research findings to their local settings. Empiric
studies have shown that the use of the CONSORT statement
is associated with improvements in the quality of reports of

randomized controlled trials [5]. Systematic reviews of qualitat-
ive research almost always show that key aspects of study
design are not reported, and so there is a clear need for a
CONSORT-equivalent for qualitative research [6].
The Uniform Requirements for Manuscripts Submitted to

Biomedical Journals published by the International Committee
of Medical Journal Editors (ICMJE) do not provide reporting
guidelines for qualitative studies. Of all the mainstream biome-
dical journals (Fig. 1), only the British Medical Journal (BMJ)
has criteria for reviewing qualitative research. However, the
guidelines for authors specifically record that the checklist is
not routinely used. In addition, the checklist is not compre-
hensive and does not provide specific guidance to assess some
of the criteria. Although checklists for critical appraisal are
available for qualitative research, there is no widely endorsed
reporting framework for any type of qualitative research [7].
We have developed a formal reporting checklist for

in-depth interviews and focus groups, the most common
methods for data collection in qualitative health research.
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These two methods are particularly useful for eliciting
patient and consumer priorities and needs to improve the
quality of health care [8]. The checklist aims to promote
complete and transparent reporting among researchers and
indirectly improve the rigor, comprehensiveness and credi-
bility of interview and focus-group studies.

Basic definitions

Qualitative studies use non-quantitative methods to contrib-
ute new knowledge and to provide new perspectives in
health care. Although qualitative research encompasses a
broad range of study methods, most qualitative research

Figure 1 Development of the COREQ Checklist. *References [26, 27], †References [6, 28–32], ‡Author and reviewer
guidelines provided by BMJ, JAMA, Lancet, Annals of Internal Medicine, NEJM.
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publications in health care describe the use of interviews and
focus groups [8].

Interviews

In-depth and semi-structured interviews explore the experi-
ences of participants and the meanings they attribute to
them. Researchers encourage participants to talk about issues
pertinent to the research question by asking open-ended
questions, usually in one-to-one interviews. The interviewer
might re-word, re-order or clarify the questions to further
investigate topics introduced by the respondent. In qualitative
health research, in-depth interviews are often used to study
the experiences and meanings of disease, and to explore per-
sonal and sensitive themes. They can also help to identify
potentially modifiable factors for improving health care [9].

Focus groups

Focus groups are semi-structured discussions with groups of
4–12 people that aim to explore a specific set of issues [10].
Moderators often commence the focus group by asking
broad questions about the topic of interest, before asking the
focal questions. Although participants individually answer the
facilitator’s questions, they are encouraged to talk and interact
with each other [11]. This technique is built on the notion
that the group interaction encourages respondents to explore
and clarify individual and shared perspectives [12]. Focus
groups are used to explore views on health issues, programs,
interventions and research.

Methods

Development of a checklist

Search strategy. We performed a comprehensive search for
published checklists used to assess or review qualitative
studies, and guidelines for reporting qualitative studies in:
Medline (1966—Week 1 April 2006), CINAHL (1982—
Week 3 April 2006), Cochrane and Campbell protocols,
systematic reviews of qualitative studies, author or reviewer
guidelines of major medical journals and reference lists of
relevant publications. We identified the terms used to index
the relevant articles already in our possession and performed
a broad search using those search terms. The electronic
databases were searched using terms and text words for
research (standards), health services research (standards) and
qualitative studies (evaluation). Duplicate checklists and
detailed instructions for conducting and analysing qualitative
studies were excluded.
Data extraction. From each of the included publications, we

extracted all criteria for assessing or reporting qualitative
studies. Seventy-six items from 22 checklists were compiled
into a comprehensive list. We recorded the frequency of each
item across all the publications. Items most frequently
included in the checklists related to sampling method, setting
for data collection, method of data collection, respondent

validation of findings, method of recording data, description
of the derivation of themes and inclusion of supporting
quotations. We grouped all items into three domains: (i)
research team and reflexivity, (ii) study design and (iii) data
analysis and reporting. (see Tables 2–4)
Within each domain we simplified all relevant items by

removing duplicates and those that were ambiguous, too
broadly defined, not specific to qualitative research, or
impractical to assess. Where necessary, the remaining items
were rephrased for clarity. Based upon consensus among the
authors, two new items that were considered relevant for
reporting qualitative research were added. The two new items
were identifying the authors who conducted the interview or
focus group and reporting the presence of non-participants
during the interview or focus group. The COREQ checklist
for explicit and comprehensive reporting of qualitative
studies consists of 32 criteria, with a descriptor to sup-
plement each item (Table 1).

COREQ: content and rationale
(see Tables 1)

Domain 1: research team and reflexivity

(i) Personal characteristics: Qualitative researchers closely
engage with the research process and participants and are
therefore unable to completely avoid personal bias. Instead
researchers should recognize and clarify for readers their
identity, credentials, occupation, gender, experience and train-
ing. Subsequently this improves the credibility of the findings
by giving readers the ability to assess how these factors
might have influenced the researchers’ observations and
interpretations [13–15].
(ii) Relationship with participants: The relationship and

extent of interaction between the researcher and their partici-
pants should be described as it can have an effect on the
participants’ responses and also on the researchers’ under-
standing of the phenomena [16]. For example, a clinician–
researcher may have a deep understanding of patients’ issues
but their involvement in patient care may inhibit frank dis-
cussion with patient–participants when patients believe that
their responses will affect their treatment. For transparency,
the investigator should identify and state their assumptions
and personal interests in the research topic.

Domain 2: study design

(i) Theoretical framework: Researchers should clarify the
theoretical frameworks underpinning their study so readers
can understand how the researchers explored their research
questions and aims. Theoretical frameworks in qualitative
research include: grounded theory, to build theories from the
data; ethnography, to understand the culture of groups with
shared characteristics; phenomenology, to describe the
meaning and significance of experiences; discourse analysis,
to analyse linguistic expression; and content analysis, to sys-
tematically organize data into a structured format [10].

Consolidated criteria for reporting qualitative research
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(ii) Participant selection: Researchers should report how
participants were selected. Usually purposive sampling is
used which involves selecting participants who share particu-
lar characteristics and have the potential to provide rich, rele-
vant and diverse data pertinent to the research question

[13, 17]. Convenience sampling is less optimal because it
may fail to capture important perspectives from difficult-
to-reach people [16]. Rigorous attempts to recruit participants
and reasons for non-participation should be stated to reduce
the likelihood of making unsupported statements [18].

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1 Consolidated criteria for reporting qualitative studies (COREQ): 32-item checklist

No Item Guide questions/description

Domain 1: Research team and reflexivity

Personal Characteristics
1. Interviewer/facilitator Which author/s conducted the interview or focus group?
2. Credentials What were the researcher’s credentials? E.g. PhD, MD
3. Occupation What was their occupation at the time of the study?
4. Gender Was the researcher male or female?
5. Experience and training What experience or training did the researcher have?
Relationship with participants
6. Relationship established Was a relationship established prior to study commencement?
7. Participant knowledge of the

interviewer
What did the participants know about the researcher? e.g. personal goals, reasons for doing the
research

8. Interviewer characteristics What characteristics were reported about the interviewer/facilitator? e.g. Bias, assumptions,
reasons and interests in the research topic

Domain 2: study design

Theoretical framework
9. Methodological orientation and

Theory
What methodological orientation was stated to underpin the study? e.g. grounded theory,
discourse analysis, ethnography, phenomenology, content analysis

Participant selection
10. Sampling How were participants selected? e.g. purposive, convenience, consecutive, snowball
11. Method of approach How were participants approached? e.g. face-to-face, telephone, mail, email
12. Sample size How many participants were in the study?
13. Non-participation How many people refused to participate or dropped out? Reasons?
Setting
14. Setting of data collection Where was the data collected? e.g. home, clinic, workplace
15. Presence of non-participants Was anyone else present besides the participants and researchers?
16. Description of sample What are the important characteristics of the sample? e.g. demographic data, date
Data collection
17. Interview guide Were questions, prompts, guides provided by the authors? Was it pilot tested?
18. Repeat interviews Were repeat interviews carried out? If yes, how many?
19. Audio/visual recording Did the research use audio or visual recording to collect the data?
20. Field notes Were field notes made during and/or after the interview or focus group?
21. Duration What was the duration of the interviews or focus group?
22. Data saturation Was data saturation discussed?
23. Transcripts returned Were transcripts returned to participants for comment and/or correction?
Domain 3: analysis and findingsz
Data analysis
24. Number of data coders How many data coders coded the data?
25. Description of the coding tree Did authors provide a description of the coding tree?
26. Derivation of themes Were themes identified in advance or derived from the data?
27. Software What software, if applicable, was used to manage the data?
28. Participant checking Did participants provide feedback on the findings?
Reporting
29. Quotations presented Were participant quotations presented to illustrate the themes / findings? Was each

quotation identified? e.g. participant number
30. Data and findings consistent Was there consistency between the data presented and the findings?
31. Clarity of major themes Were major themes clearly presented in the findings?
32. Clarity of minor themes Is there a description of diverse cases or discussion of minor themes?
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Table 2 Items included in 22 published checklists: Research team and reflexivity domain

Item References

[26]a [27]a [6]b [28]b [32]b [13] [15] [14] [17] [33] [34] [35] [16] [19] [36] [7] [37] [23] [38] [39] [22] BMJ

Research team and reflexivity
Nature of relationship between the
researcher and participants

† † † † † † †

Examination of role, bias, influence † † † † † † † †

Description of role † † † † † † † †

Identity of the interviewer † † † † † †

Continued and prolonged engagement † † † † † †

Response to events † † † † †
Prior assumptions and experience † † † †

Professional status † † †

Journal, record of personal experience † † †

Effects of research on researcher † † †

Qualifications † †

Training of the interviewer/facilitator † †

Expertise demonstrated † †
Perception of research at inception † †

Age †

Gender †

Social class †

Reasons for conducting study †

Sufficient contact †
Too close to participants †

Empathy †

Distance between researcher and participants †

Background †

Familiarity with setting †

aOther publications, bSystematic review of qualitative studies; BMJ, British Medical Journal—editor’s checklist for appraising qualitative research); †, item included in the checklist.
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Table 3 Items included in 22 published checklists: Study design

Item References

[26]a [27]a [6]b [28] b [32]b [13] [15] [14] [17] [33] [34] [35] [16] [19] [36] [7] [37] [23] [38] [39] [22] BMJ

Study design
Methodological orientation, ontological or
epistemological basis

† † † † † † † † †

Sampling—convenience, purposive † † † † † † † † † † † † † † † † † †

Setting † † † † † † †

Characteristics and description of sample † † † † † †

Reasons for participant selection † † † † †

Non-participation † † † †
Inclusion and exclusion, criteria † † † †

Identity of the person responsible for recruitment † † † †

Sample size † † † † †

Method of approach † † †

Description of explanation of research to participants † † †

Level and type of participation †
Method of data collection, e.g. focus group,
in-depth interview

† † † † † † † † † † † † † † †

Audio and visual recording † † † † † † † † † † † †

Transcripts † † † † † † † † †

Setting and location † † † † † † † † † †

Saturation of data † † † † † † † †

Use of a topic guide, tools, questions † † † † † † †
Field notes † † † † † †

Changes and modifications † † † † † †

Duration of interview, focus group † † † †

Sensitive to participant language and views † † †

Number of interviews, focus groups † †

Time span †
Time and resources available to the study †

aOther publications, bSystematic review of qualitative studies; BMJ, British Medical Journal—editor’s checklist for appraising qualitative research; †, item included in the checklist.
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Table 4 Items included in 22 published checklists: Analysis and reporting

Item References

[26]a [27]a [6]b [28]b [32]b [13] [15] [14] [17] [33] [34] [35] [16] [19] [36] [7] [37] [23] [38] [39] [22] BMJ

Respondent validation † † † † † † † † † † † † †

Limitations and generalizability † † † † † † † † † † †

Triangulation † † † † † † † † † † †

Original data, quotation † † † † † † † † † † † †

Derivation of themes explicit † † † † † † † † † †

Contradictory, diverse, negative cases † † † † † † † † †
Number of data analysts † † † † † † † † †

In-depth description of analysis † † † † † † † †

Sufficient supporting data presented † † † † † † †

Data, interpretation and conclusions
linked and integrated

† † † † † †

Retain context of data † † † † †

Explicit findings, presented clearly † † † † †
Outside checks † † † †

Software used † † † †

Discussion both for and against the
researchers’ arguments

† † † †

Development of theories, explanations † † † †

Numerical data † † † †
Coding tree or coding system † † † †

Inter-observer reliability † † †

Sufficient insight into meaning/perceptions
of participants

† †

Reasons for selection of data to support findings † †

New insight † †

Results interpreted in credible, innovative way †
Eliminate other theories †

Range of views †

Distinguish between researcher and
participant voices

†

Proportion of data taken into account †

aOther publications, bSystematic review of qualitative studies; BMJ, British Medical Journal—editor’s checklist for appraising qualitative research, †, item included in the checklist.
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Researchers should report the sample size of their study to
enable readers to assess the diversity of perspectives included.
(iii) Setting: Researchers should describe the context in

which the data were collected because it illuminates why par-
ticipants responded in a particular way. For instance, partici-
pants might be more reserved and feel disempowered talking
in a hospital setting. The presence of non-participants during
interviews or focus groups should be reported as this can
also affect the opinions expressed by participants. For
example, parent interviewees might be reluctant to talk on
sensitive topics if their children are present. Participant
characteristics, such as basic demographic data, should be
reported so readers can consider the relevance of the find-
ings and interpretations to their own situation. This also
allows readers to assess whether perspectives from different
groups were explored and compared, such as patients and
health care providers [13, 19].
(iv) Data collection: The questions and prompts used in

data collection should be provided to enhance the readers’
understanding of the researcher’s focus and to give readers the
ability to assess whether participants were encouraged to
openly convey their viewpoints. Researchers should also report
whether repeat interviews were conducted as this can influence
the rapport developed between the researcher and participants
and affect the richness of data obtained. The method of
recording the participants’ words should be reported.
Generally, audio recording and transcription more accurately
reflect the participants’ views than contemporaneous
researcher notes, more so if participants checked their own
transcript for accuracy [19–21]. Reasons for not audio record-
ing should be provided. In addition, field notes maintain con-
textual details and non-verbal expressions for data analysis and
interpretation [19, 22]. Duration of the interview or focus
group should be reported as this affects the amount of data
obtained. Researchers should also clarify whether participants
were recruited until no new relevant knowledge was being
obtained from new participants (data saturation) [23, 24].

Domain 3: analysis and findings

(i) Data analysis: Specifying the use of multiple coders or
other methods of researcher triangulation can indicate a
broader and more complex understanding of the pheno-
menon. The credibility of the findings can be assessed if the
process of coding (selecting significant sections from partici-
pant statements), and the derivation and identification of
themes are made explicit. Descriptions of coding and
memoing demonstrate how the researchers perceived, exam-
ined and developed their understanding of the data [17, 19].
Researchers sometimes use software packages to assist with
storage, searching and coding of qualitative data. In addition,
obtaining feedback from participants on the research findings
adds validity to the researcher’s interpretations by ensuring
that the participants’ own meanings and perspectives are
represented and not curtailed by the researchers’ own agenda
and knowledge [23].
(ii) Reporting: If supporting quotations are provided,

researchers should include quotations from different

participants to add transparency and trustworthiness to their
findings and interpretations of the data [17]. Readers should
be able to assess the consistency between the data presented
and the study findings, including the both major and minor
themes. Summary findings, interpretations and theories gen-
erated should be clearly presented in qualitative research
publications.

Discussion

The COREQ checklist was developed to promote explicit
and comprehensive reporting of qualitative studies (inter-
views and focus groups). The checklist consists of items
specific to reporting qualitative studies and precludes generic
criteria that are applicable to all types of research reports.
COREQ is a comprehensive checklist that covers necessary
components of study design, which should be reported. The
criteria included in the checklist can help researchers to
report important aspects of the research team, study
methods, context of the study, findings, analysis and
interpretations.
At present, we acknowledge there is no empiric basis that

shows that the introduction of COREQ will improve the
quality of reporting of qualitative research. However this is
no different than when CONSORT, QUOROM and other
reporting checklists were introduced. Subsequent research
has shown that these checklists have improved the quality of
reporting of study types relevant to each checklist [5, 25],
and we believe that the effect of COREQ is likely to be
similar. Despite differences in the objectives and methods of
quantitative and qualitative methods, the underlying aim of
transparency in research methods and, at the least, the theor-
etical possibility of the reader being able to duplicate the
study methods should be the aims of both methodological
approaches. There is a perception among research funding
agencies, clinicians and policy makers, that qualitative
research is ‘second class’ research. Initiatives like COREQ
are designed to encourage improvement in the quality of
reporting of qualitative studies, which will indirectly lead to
improved conduct, and greater recognition of qualitative
research as inherently equal scientific endeavor compared
with quantitative research that is used to assess the quality
and safety of health care. We invite readers to comment on
COREQ to improve the checklist.
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The CARE guidelines: consensus-based clinical
case reporting guideline development
Joel J Gagnier1,2, Gunver Kienle3, Douglas G Altman4, David Moher5,6, Harold Sox7, David Riley8* and the CARE Group9
Abstract

Background: A case report is a narrative that describes, for medical, scientific, or educational purposes, a medical
problem experienced by one or more patients. Case reports written without guidance from reporting standards are
insufficiently rigorous to guide clinical practice or to inform clinical study design.
Primary Objective. Develop, disseminate, and implement systematic reporting guidelines for case reports.

Methods: We used a three-phase consensus process consisting of (1) pre-meeting literature review and interviews
to generate items for the reporting guidelines, (2) a face-to-face consensus meeting to draft the reporting
guidelines, and (3) post-meeting feedback, review, and pilot testing, followed by finalization of the case report
guidelines.

Results: This consensus process involved 27 participants and resulted in a 13-item checklist—a reporting guideline
for case reports. The primary items of the checklist are title, key words, abstract, introduction, patient information,
clinical findings, timeline, diagnostic assessment, therapeutic interventions, follow-up and outcomes, discussion,
patient perspective, and informed consent.

Conclusions: We believe the implementation of the CARE (CAse REport) guidelines by medical journals will
improve the completeness and transparency of published case reports and that the systematic aggregation of
information from case reports will inform clinical study design, provide early signals of effectiveness and harms, and
improve healthcare delivery.

Keywords: Case report, Case study, EQUATOR Network, Patient reports, Meaningful use, Health research reporting
guidelines
Introduction
A case report is a detailed narrative that describes, for
medical, scientific, or educational purposes, a medical
problem experienced by one or several patients
Case reports present clinical observations customarily
collected in healthcare delivery settings. They have
proved helpful in the identification of adverse and bene-
ficial effects, the recognition of new diseases, unusual
forms of common diseases, and the presentation of rare
diseases [1]. For example, our understanding of the rela-
tionship between thalidomide and congenital abnormal-
ities [2] and the use of propranolol for the treatment of
infantile hemangiomas began with case reports [3]. Case
* Correspondence: driley@gahmllc.com
8Global Advances in Health and Medicine, Portland, OR, USA
Full list of author information is available at the end of the article
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reports may generate hypotheses for future clinical stud-
ies, prove useful in the evaluation of global convergences
of systems-oriented approaches, and guide the
individualization and personalization of treatments in
clinical practice [4,5]. Furthermore, case reports offer a
structure for case-based learning in healthcare education
and may facilitate the comparison of healthcare educa-
tion and delivery across cultures.
Case reports are common and account for a growing

number of articles in medical journals [6]; however their
quality is uneven [7,8]. For example, one study evaluated
1316 case reports from four peer-reviewed emergency-
medicine journals and found that more than half failed
to provide information related to the primary treatment
that would have increased transparency and replication
[9]. Written without the benefit of reporting guidelines,
l Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by-ny-nd/3.0/), and is reproduced with permission from
bal Adv Health Med. 2013;2(5):38-43.
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case reports often are insufficiently rigorous to be aggre-
gated for data analysis, inform research design, or guide
clinical practice [7,9].
Reporting guidelines exist for a variety of study designs

including randomized controlled trials (Consolidated
Standards of Reporting Trials, or CONSORT) [10], ob-
servational studies (Strengthening the Reporting of
Observational studies in Epidemiology, or STROBE) [11],
and systematic reviews and meta-analyses (Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses, or PRISMA) [12]. Empirical evidence suggests
that a journal’s adoption of the CONSORT statement
as a guide to authors is associated with an increase in
the completeness of published randomized trials [13].
Guidelines have been developed for adverse-event case
reports [14]; however, general reporting guidelines for
case reports do not exist. Our primary objective was to
develop reporting guidelines for case reports through a
consensus-based process.

Methods
Research design
We followed the Guidance for Developers of Health
Research Reporting Guidelines [15] and developed a
three phase consensus process [16]. This consisted of (1)
a pre-meeting literature review followed by interviews to
generate items for a case report checklist, (2) a face-to-
face consensus meeting for drafting a reporting guideline,
and (3) post-meeting feedback and pilot testing followed
by finalization of the case report guidelines.

Participants
We contacted 28 individuals who fulfilled at least one of
four criteria [17-19]: (1) publication of articles related to
case reports; (2) publication of a manual, handbook, or
method guidelines related to case reports; (3) publication
of a systematic review of methods or reporting related to
case reports; and (4) publication of other reporting
guidelines for clinical research.

Consensus process
Phase 1: Four of the authors, the steering committee

(JG, GK, DM, and DR), searched the literature for publi-
cations on the role of case reports, recommendations for
their publication, and surveys on reporting quality. A let-
ter was sent to 28 potential participants explaining the
purpose of the meeting, details of the consensus tech-
nique, and requesting their participation in generating
specific recommendations for case reporting. Twenty-
seven people agreed to participate and were scheduled
for a telephone interview and sent a selection of key arti-
cles on case reports. During the telephone interview,
participants were asked (1) what information was re-
quired to be included in case-reporting guidelines, (2)
the rationale for their suggestions, and (3) for references
that supported their reasoning.
Three of the authors (JG, GK, and DR) grouped the rec-

ommendations from the literature search and interviews
by theme together with their rationale, references, and op-
erational definitions. No quantitative scoring was done.
Phase 2: The face-to-face consensus meeting at the

University of Michigan in Ann Arbor (October 2012) in-
cluded 18 participants from Phase 1, one research assist-
ant and two student observers. The meeting began with
a review of the blinded recommendations elicited during
the Phase 1 interviews, in whole group and small group
sessions. On the second day, open discussion of each po-
tential item continued, during which clarifications, opin-
ions, justifications, operational definitions, and new
ideas were expressed. By the end of the second day, the
group had agreed upon a set of preliminary reporting
recommendations.
Phase 3: The draft checklist was refined by the steering

committee and sent for two rounds of review to the
complete group (Phase 1 and 2 participants). The final-
ized reporting guidelines incorporated the feedback from
the entire CARE group.

Results
The CAse REport (CARE) guidelines checklist is structured
to correspond with key components of a case report and
capture useful clinical information (including ‘meaningful
use’ information mandated by some insurance plans).
The checklist begins with a statement that describes

the narrative of a case report. The meeting CARE group
felt that a case report should tell a story using prose that
has a consistent style across all sections, including the
rationale for any conclusions and take-away messages.
We recommend a timeline (item 7) in the form of a

table or figure that gives the specific dates and times of
important components of the case. This might include
family and past medical history, genetic information,
current symptoms, diagnostic test results, interventions,
and events that occurred during follow-up. The timeline
should show how the key events of the case unfolded.
We created separate checklist items for diagnostic

assessments (item 8) and therapeutic interventions (item 9)
with the recognition that both items will often be relevant
in a case report.
The group discussed at length whether to include the

patient’s perspective on his or her experience. In the
end, we advocated for patient-reported outcomes and
experiences whenever possible (item 12). There was also
discussion about the need for guidelines for patient-
reported outcomes of their care. In a similar vein, a
recent extension of the CONSORT statement was
published for patient-reported outcomes in randomized
trials; CONSORT-PRO [20].
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Finally, we included an item on informed consent (item
13). We believe that authors have an ethical duty to obtain
informed consent from the patient to publish patient in-
formation in a case report. Consent becomes informed
when the patient or a relative reads the case report and
approves its contents. If the patient cannot give consent
Table 1 The CARE guidelines checklist

The Narrative: A case report tells a story in a narrative format that includes
outcomes (including adverse events), and follow-up. The narrative should inc
messages.

Item name Item no. Brief description

Title 1 The words “case report” (
of greatest interest (eg, sy

Keywords 2 The key elements of this

Abstract 3 a) Introduction—What do

b) Case Presentation:

- The main symptom

- The main clinical fi

- The main diagnose

- The main outcome

c) Conclusion—What wer

Introduction 4 Brief background summa

Patient Information 5 a) Demographic informat

b) Main symptoms of the

c) Medical, family, and ps
whenever possible, and d
their outcomes

Clinical Findings 6 Describe the relevant phy

Timeline 7 Depict important dates an

Diagnostic Assessment 8 a) Diagnostic methods (e

b) Diagnostic challenges

c) Diagnostic reasoning in

d) Prognostic characterist

Therapeutic Intervention 9 a) Types of intervention (e

- Administration of in

- Changes in interve

Follow-up and Outcomes 10 a) Summarize the clinical

- Clinician and patien

- Important follow-u

- Intervention adhere

- Adverse and unant

Discussion 11 a) The strengths and limit

b) The relevant medical li

c) The rationale for conclu

d) The main “take-away” l

Patient Perspective 12 The patient should share

Informed Consent 13 Did the patient give infor
and attempts to find a relative to give proxy consent have
failed, the authors should seek permission to publish from
an institutional committee. There may be other circum-
stances where an ethics committee or Institutional Review
Board (IRB) approval may be necessary. The CARE guide-
lines are shown in the following Table 1.
the presenting concerns, clinical findings, diagnoses, interventions,
lude a discussion of the rationale for any conclusions and any take-away

or “case study”) should appear in the title along with phenomenon
mptom, diagnosis, test, intervention)

case in 2-5 words

es this case add?

s of the patient

ndings

s and interventions

s

e the main “take-away” lessons from this case?

ry of this case referencing the relevant medical literature

ion (eg, age, gender, ethnicity, occupation)

patient (his or her chief complaints)

ychosocial history—including diet, lifestyle, and genetic information
etails about relevant comorbidities including past interventions and

sical examination (PE) findings

d times in this case (table or figure)

g, PE, laboratory testing, imaging, questionnaires)

(eg, financial, language/cultural)

cluding other diagnoses considered

ics (eg, staging) where applicable

g, pharmacologic, surgical, preventive, self-care)

tervention (eg, dosage, strength, duration)

ntion (with rationale)

course of all follow-up visits including

t-assessed outcomes

p test results (positive or negative)

nce and tolerability (and how this was assessed)

icipated events

ations of the management of this case

terature

sions (including assessments of cause and effect)

essons of this case report

his or her perspective or experience whenever possible

med consent? Please provide if requested
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Discussion
This 13-item checklist provides a framework to satisfy
the need for completeness and transparency for pub-
lished case reports. We attempted to strike a balance
between adequate detail and the concise writing that is
one of the appealing characteristics of a case report. Our
consensus process resulted in a set of essential items for
authors to consider when submitting a case report for
publication.
While case reports have long been an important

source of new ideas and information in medicine [21], it
appears that case reports are likely to begin to play a
role in the discovery of what works and for whom.
BioMed Central launched the Journal of Medical Case
Reports in 2007 [22] and a Cases Database in 2012 with
more than 11,000 published case reports from 50 med-
ical journals. In 6 months, it has grown to more than
26,000 case reports from 212 medical journals [23]. The
CARE guidelines checklist is part of a growing effort to
improve the reporting of case reports.
There is substantial empirical evidence that reporting

guidelines improve the completeness of published scien-
tific reports eg, see references [13,24,25]. A recent
Cochrane review examining the influence of journal
endorsement of the CONSORT statement on reporting
included 53 publications assessing 16,604 randomized
controlled trials and found that CONSORT-endorsing
journals consistently have better overall reporting [13].
However, the potential impact of the CONSORT state-
ment and related reporting guidelines has not been fully
realized. A study examining the instructions to peer
reviewers of 116 health research journals found that only
41 (35%) provided online instructions to peer reviewers.
Of those, only 19 (46%) mentioned or referred to
reporting guidelines as a useful resource [26]. In re-
sponse, the authors provide several recommendations
for editors to improve the peer review of submitted
manuscripts, suggesting that journals have a responsibil-
ity to support peer reviewers [26].
The developers of reporting guidelines have a respon-

sibility to plan a dissemination and implementation
strategy that supports guidelines utilization [15]. Our
efforts have several components:

1. The CARE guidelines will be presented at
international conferences and workshops including
the Peer Review and Biomedical Publication
Congress in Chicago on September 10, 2013.

2. This article will be published simultaneously in
multiple medical journals and outreach to the 212
journals depositing case reports into the BioMed
Central Case Report Database.

3. We will develop a more detailed explanation and
elaboration article to outline the rationale for each
item and include empirical evidence and examples of
good reporting from published case reports.

4. The CARE guidelines are being pilot tested, and
preliminary results support the guidelines as currently
written (personal communication with Helmut Kiene,
Erika Oberg, Bill Manahan). Guidelines extensions for
specialties are being developed.

5. The CARE guidelines and related documents will be
available on a dedicated website (www.CARE-
statement.org), the EQUATOR Network website
(www.equator-network.org), and translated into
multiple languages.

6. Authors, journal editors, peer reviewers and the
wider medical community are encouraged to use the
CARE checklist and provide feedback that can be
incorporated into regular updates of the CARE
guidelines.

7. We will conduct and support research into the
impact of the CARE guidelines on the reporting of
case reports.

Limitations
The CARE guidelines and their development have sev-
eral possible limitations. First, these guidelines were de-
veloped through a consensus method and thus represent
the opinions of the participants. However, consensus
was easily reached during our meeting, we referred to
the empirical evidence where available, and we received
feedback from a wide selection of individuals, beyond
those involved in our consensus meeting. Second, we
recognize that causality determinations are a challenge
for case reports even when following reporting guide-
lines [27,28]. The CARE guidelines emphasize informa-
tion quality independent of causality assessments.
Different specialties, practitioners, and patients are likely
to require extensions of the CARE guidelines with spe-
cialty specific information. We welcome discussions with
groups interested in using the CARE guidelines as the
basis for their specific reporting needs.
Though not mentioned in our guidelines, medical

journals often require authors to address three issues:
(a) potential competing interests, (b) de-identification of
patient-related data, and (c) ethics committee or Institu-
tional Review Board (IRB) approval if obtained or
necessary.

Conclusions
Anticipating a long future for case reports, we have pro-
vided guidance in the form of reporting standards for use
by healthcare stakeholders around the world. The growth
of case reports in an era in which clinical trials and sys-
tematic reviews dominate the tables of content of medical
journals indicates that case reports have value, particularly
with the increasing importance of individualized care.
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Unlike randomized controlled trials, case reports are indi-
vidual reports related to the care of individual patients
where the sample size is one. When systematically col-
lected and combined into larger datasets, they can be ana-
lyzed, enhancing the early discovery of effectiveness and
harms.
We anticipate that the analysis of systematically ag-

gregated information from patient encounters (now
mandated by some insurance plans) will provide scal-
able, data-driven insights into what works for which
patients in real time, facilitating comparisons across
medical systems and cultures. Practitioners will soon be
able to provide—and in some cases they are required to
provide—patients with information from their encounters.
This will transform how we think about “evidence” and
revolutionize its creation, diffusion, and use—opening
new opportunity landscapes. When it becomes clear how
new data contributes to evidence, the stewardship needed
to produce high-quality data will be more rewarding and
our attitude toward “observation” will shift. The CARE
guidelines provide a framework to satisfy the need for pre-
cision, completeness, and transparency.
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Education and debate

Towards complete and accurate reporting of studies of
diagnostic accuracy: the STARD initiative
Patrick M Bossuyt, Johannes B Reitsma, David E Bruns, Constantine A Gatsonis, Paul P Glasziou,
Les M Irwig, Jeroen G Lijmer, David Moher, Drummond Rennie, Henrica C W de Vet for the
STARD steering group

The Standards for Reporting of Diagnostic Accuracy (STARD) steering group aims to improve the
accuracy and completeness of reporting of studies of diagnostic accuracy. The group describes and
explains the development of a checklist and flow diagram for authors of reports

Abstract
Objective To improve the accuracy and completeness
of reporting of studies of diagnostic accuracy, to allow
readers to assess the potential for bias in a study, and
to evaluate a study’s generalisability.
Methods The Standards for Reporting of Diagnostic
Accuracy (STARD) steering committee searched the
literature to identify publications on the appropriate
conduct and reporting of diagnostic studies and
extracted potential items into an extensive list.
Researchers, editors, and members of professional
organisations shortened this list during a two day
consensus meeting, with the goal of developing a
checklist and a generic flow diagram for studies of
diagnostic accuracy.
Results The search for published guidelines about
diagnostic research yielded 33 previously published
checklists, from which we extracted a list of 75
potential items. At the consensus meeting,
participants shortened the list to a 25 item checklist,
by using evidence, whenever available. A prototype of
a flow diagram provides information about the
method of patient recruitment, the order of test
execution, and the numbers of patients undergoing
the test under evaluation and the reference standard,
or both.
Conclusions Evaluation of research depends on
complete and accurate reporting. If medical journals
adopt the STARD checklist and flow diagram, the
quality of reporting of studies of diagnostic accuracy
should improve to the advantage of clinicians,
researchers, reviewers, journals, and the public.

Introduction
The world of diagnostic tests is highly dynamic. New
tests are developed at a fast rate, and the technology of
existing tests is continuously being improved. Exagger-
ated and biased results from poorly designed and
reported diagnostic studies can trigger their premature
dissemination and lead physicians into making
incorrect treatment decisions. A rigorous evaluation of

diagnostic tests before introduction into clinical
practice could not only reduce the number of
unwanted clinical consequences related to misleading
estimates of test accuracy but also limit healthcare costs
by preventing unnecessary testing. Studies to deter-
mine the diagnostic accuracy of a test are a vital part of
this evaluation process.1–3

In studies of diagnostic accuracy, the outcomes
from one or more tests under evaluation are compared
with outcomes from the reference standard—both
measured in subjects who are suspected of having the
condition of interest. The term test refers to any
method for obtaining additional information on a
patient’s health status. It includes information from
history and physical examination, laboratory tests,
imaging tests, function tests, and histopathology. The
condition of interest or target condition can refer to a
particular disease or to any other identifiable condition
that may prompt clinical actions, such as further diag-
nostic testing, or the initiation, modification, or
termination of treatment. In this framework, the refer-
ence standard is considered to be the best available
method for establishing the presence or absence of the
condition of interest. The reference standard can be a
single method, or a combination of methods, to estab-
lish the presence of the target condition. It can include
laboratory tests, imaging tests, and pathology, as well as
dedicated clinical follow up of subjects. The term accu-
racy refers to the amount of agreement between the
information from the test under evaluation, referred to
as the index test, and the reference standard. Diagnos-
tic accuracy can be expressed in many ways, including
sensitivity and specificity, likelihood ratios, diagnostic
odds ratio, and the area under a receiver-operator
characteristic curve.4–6

Several potential threats to the internal and
external validity of a study on diagnostic accuracy exist.
A survey of studies of diagnostic accuracy published in
four major medical journals between 1978 and 1993
revealed that the quality of methods was mediocre at
best.7 However, evaluations were hampered because
many reports lacked information on key elements of
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design, conduct, and analysis of diagnostic studies.7 The
absence of critical information about the design and
conduct of diagnostic studies has been confirmed by
authors of meta-analyses.8 9 As in any other type of
research, flaws in study design can lead to biased
results. One report showed that diagnostic studies with
specific design features are associated with biased, opti-
mistic estimates of diagnostic accuracy compared with
studies without such features.10

At the 1999 Cochrane colloquium meeting in
Rome, the Cochrane diagnostic and screening test
methods working group discussed the low method-
ological quality and substandard reporting of diagnos-
tic test evaluations. The working group felt that the first
step towards correcting these problems was to improve
the quality of reporting of diagnostic studies. Following
the successful CONSORT initiative,11–13 the working
group aimed to develop a checklist of items that should
be included in the report of a study on diagnostic
accuracy.

The objective of the Standards for Reporting of
Diagnostic Accuracy (STARD) initiative is to improve
the quality of reporting of studies of diagnostic
accuracy. Complete and accurate reporting allows
readers to detect the potential for bias in a study (inter-
nal validity) and to assess the generalisability and
applicability of results (external validity).

Methods
The STARD steering committee (see bmj.com) started
with an extensive search to identify publications on the
conduct and reporting of diagnostic studies. This
search included Medline, Embase, BIOSIS, and the
methodological database from the Cochrane Collabo-
ration up to July 2000. In addition, the members of the
steering committee examined reference lists of
retrieved articles, searched personal files, and con-
tacted other experts in the field of diagnostic research.
They reviewed all relevant publications and extracted
an extended list of potential checklist items.

Subsequently, the STARD steering committee con-
vened a two day consensus meeting for invited experts
from the following interest groups: researchers,
editors, methodologists, and professional organisa-
tions. The aim of the conference was to reduce the
extended list of potential items, where appropriate, and
to discuss the optimal format and phrasing of the
checklist. The selection of items to retain was based on
evidence whenever possible.

The meeting format consisted of a mixture of small
group sessions and plenary sessions. Each small group
focused on a group of related items in the list. The sug-
gestions of the small groups then were discussed in
plenary sessions. Overnight, a first draft of the STARD
checklist was assembled on the basis of suggestions
from the small group and additional remarks from the
plenary sessions. All meeting attendees discussed this
version the next day and made additional changes. The
members of the STARD group could suggest further
changes through a later round of comments by email.

Potential users field tested the conference version
of the checklist and flow diagram, and additional com-
ments were collected. This version was placed on the
CONSORT website, with a call for comments. The

STARD steering committee discussed all comments
and assembled the final checklist.

Results
The search for published guidelines for diagnostic
research yielded 33 lists. Based on these published
guidelines and on input of steering and STARD group
members, the steering committee assembled a list of 75
items. During the consensus meeting on 16–17
September 2000, participants consolidated and elimi-
nated items to form the 25 item checklist. Conference
members made major revisions to the phrasing and
format of the checklist.

The STARD group received valuable comments
and remarks during the various stages of evaluation
after the conference, which resulted in the version of
the STARD checklist in the table.

A flow diagram provides information about the
method of patient recruitment (for example, enrol-
ment of a consecutive series of patients with specific
symptoms or of cases and controls), the order of test
execution, and the number of patients undergoing the
test under evaluation (index test) and the reference test.
The figure shows a prototype flowchart that reflects the
most commonly employed design in diagnostic
research. Examples that reflect other designs appear
on the STARD website (www.consort-statement.
org\stardstatement.htm).

Discussion
The purpose of the STARD initiative is to improve the
quality of reporting of diagnostic studies. The items in
the checklist and flowchart can help authors to
describe essential elements of the design and conduct
of the study, the execution of tests, and the results. We
arranged the items under the usual headings of a
medical research article, but this is not intended to dic-
tate the order in which they have to appear within an
article.
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The guiding principle in the development of the
STARD checklist was to select items that would help
readers judge the potential for bias in the study and to
appraise the applicability of the findings. Two other
general considerations shaped the content and format
of the checklist. Firstly, the STARD group believes that
one general checklist for studies of diagnostic accuracy,
rather than different checklists for each field, is likely to
be more widely disseminated and perhaps accepted by
authors, peer reviewers, and journal editors. Although
the evaluation of imaging tests differs from that of tests
in the laboratory, we felt that these differences were
more in degree than in kind. The second consideration
was the development of a checklist specifically aimed at
studies of diagnostic accuracy. We did not include gen-
eral issues in the reporting of research findings, such as
the recommendations contained in the uniform
requirements for manuscripts submitted to biomedical
journals.14

Wherever possible, the STARD group based the
decision to include an item on evidence linking the
item to biased estimates (internal validity) or to
variations in measures of diagnostic accuracy (external
validity). The evidence varied from narrative articles

that explained theoretical principles and papers that
presented the results of statistical modelling to empiri-
cal evidence derived from diagnostic studies. For
several items, the evidence was rather limited.

A separate background document explains the
meaning and rationale of each item and briefly
summarises the type and amount of evidence.15 This
background document should enhance the use, under-
standing, and dissemination of the STARD checklist.

The STARD group put considerable effort into the
development of a flow diagram for diagnostic studies. A
flow diagram has the potential to communicate vital
information about the design of a study and the flow of
participants in a transparent manner.16 A comparable
flow diagram has become an essential element in the
CONSORT standards for reporting of randomised
trials.12 16 The flow diagram could be even more essential
in diagnostic studies, given the variety of designs
employed in diagnostic research. Flow diagrams in the
reports of studies of diagnostic accuracy indicate the
process of sampling and selecting participants (external
validity); the flow of participants in relation to the timing
and outcomes of tests; the number of subjects who fail to
receive the index test or the reference standard, or

STARD checklist for reporting diagnostic accuracy studies

Section and topic Item Description

Title, abstract, and keywords 1 Identify the article as a study of diagnostic accuracy (recommend MeSH heading “sensitivity and specificity”)

Introduction 2 State the research questions or aims, such as estimating diagnostic accuracy or comparing accuracy
between tests or across participant groups

Methods:

Participants 3 Describe the study population: the inclusion and exclusion criteria and the settings and locations where the
data were collected

4 Describe participant recruitment: was this based on presenting symptoms, results from previous tests, or the
fact that the participants had received the index tests or the reference standard?

5 Describe participant sampling: was this a consecutive series of participants defined by selection criteria in
items 3 and 4? If not, specify how participants were further selected

6 Describe data collection: was data collection planned before the index tests and reference standard were
performed (prospective study) or after (retrospective study)?

Test methods 7 Describe the reference standard and its rationale

8 Describe technical specifications of material and methods involved, including how and when measurements
were taken, or cite references for index tests or reference standard, or both

9 Describe definition of and rationale for the units, cut-off points, or categories of the results of the index tests
and the reference standard

10 Describe the number, training, and expertise of the persons executing and reading the index tests and the
reference standard

11 Were the readers of the index tests and the reference standard blind (masked) to the results of the other
test? Describe any other clinical information available to the readers.

Statistical methods 12 Describe methods for calculating or comparing measures of diagnostic accuracy and the statistical methods
used to quantify uncertainty (eg 95% confidence intervals)

13 Describe methods for calculating test reproducibility, if done

Results:

Participants 14 Report when study was done, including beginning and ending dates of recruitment

15 Report clinical and demographic characteristics (eg age, sex, spectrum of presenting symptoms,
comorbidity, current treatments, and recruitment centre)

16 Report how many participants satisfying the criteria for inclusion did or did not undergo the index tests or
the reference standard, or both; describe why participants failed to receive either test (a flow diagram is
strongly recommended)

Test results 17 Report time interval from index tests to reference standard, and any treatment administered between

18 Report distribution of severity of disease (define criteria) in those with the target condition and other
diagnoses in participants without the target condition

19 Report a cross tabulation of the results of the index tests (including indeterminate and missing results) by
the results of the reference standard; for continuous results, report the distribution of the test results by the
results of the reference standard

20 Report any adverse events from performing the index test or the reference standard

Estimates 21 Report estimates of diagnostic accuracy and measures of statistical uncertainty (e.g. 95% confidence intervals)

22 Report how indeterminate results, missing responses, and outliers of index tests were handled

23 Report estimates of variability of diagnostic accuracy between readers, centres, or subgroups of participants,
if done

24 Report estimates of test reproducibility, if done

Discussion 25 Discuss the clinical applicability of the study findings
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both (potential for verification bias17–19); and the number
of patients at each stage of the study, which provides
the correct denominator for proportions (internal
consistency).

The STARD group plans to measure the impact of
the statement on the quality of published reports on
diagnostic accuracy with a before and after evalua-
tion.13 Updates of the STARD initiative’s documents
will be provided when new evidence on sources of bias
or variability becomes available. We welcome any com-
ments, whether on content or form, to improve the
current version.

This initiative to improve the reporting of studies was supported
by a large number of people around the globe who commented
on earlier versions. This paper is also being published in the first
issues in 2003 of Annals of Internal Medicine, Clinical Chemistry,
Journal of Clinical Microbiology, Lancet, and Radiology. Clinical
Chemistry is also publishing the background document.
Contributors: PMB and JGL are the initiators of the STARD
project. Rijk van Ginkel did the initial search for published
guidelines on the design and conduct of diagnostic studies. All
authors contributed to the list of potential items for the
checklist. PMB, JBR, and JGL prepared the consensus meeting.
All authors discussed the comments received during the various
stages of the evaluation process. All authors were involved in
assembling the final checklist. JBR wrote the first draft of the
article, and all authors contributed to the final manuscript. PMB,
JBR, and JGL are the guarantors. A list of the members of the
STARD steering committee and the STARD group appears on
bmj.com
Funding: Financial support to convene the STARD group was
provided in part by the Dutch Health Care Insurance Board,
Amstelveen, Netherlands; the International Federation of Clini-
cal Chemistry, Milan, Italy; the Medical Research Council’s
Health Services Research Collaboration, Bristol; and the
Academic Medical Center, Amsterdam, Netherlands.
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One hundred years ago

Art and nature

Mr. T. A. Cook’s Spirals in Nature and Art is a book
which will appeal to artists and men of science alike.
The author describes it on the title page as “A Study of
Spiral Formations, based on the manuscripts of
Leonardo da Vinci, with special reference to the
architecture of the open staircase at Blois, in Touraine,
now, for the first time, shown to be from his designs.”
The book will be found extremely interesting, not only
because its subject centres in Leonardo da Vinci, that
wonderful painter, man of science, engineer, biologist,
mathematician, and architect, but also because, as
Professor Ray Lankester in his preface points out, “the
training which he (Mr. Cook) received in Paris has
emboldened him to enter upon a course of speculative
generalization which a more restricted method of
study might have prevented. He looks, in fact, upon the
results of others’ labours with a mind that is more
ready to perceive its general value than are those
intellects which have concentrated a unique energy
upon a single set of problems.” When Mr. Cook
compares certain architectural beauties with certain
natural forms—for example, the spiral staircase at Blois
(attributed to Leonardo da Vinci) with the spiral
structure of the shell of a mollusc—the resemblance is
seen to be obvious, and the beauty and fitness of each

is perceived at once. This suggests that the artist, in
striking out this spiral form, has been moved or
inspired by some deeply underlying natural law, the
coincidence implying that there is a rational basis for
aesthetics to be discovered; the artist or architect
should endeavour, as did the best minds of da Vinci’s
day, to grasp the problems of proportion in
architecture, reflecting the laws of construction and
growth exemplified throughout organic life. They
should go to Nature and study the ways in which she
has solved problems of an allied if not directly
comparable kind, and solved them always in a way
which gratifies the aesthetic sense of man.

If this be true, then the human aesthetic sense is
shown to have its place in the true order of Nature—to
be a reflex of, or part of, that order. Da Vinci evolved
his theory of spirals not only from shell forms, but also
from climbing plants; in the dressing of women’s hair,
as in the study for the “Leda,” he closely follows the
coils of the ammonite; he noted that the spiral
formation of a screw suggested the movements of a
flying bird; and among his drawings are studies of the
curves of waves and of the effects of currents upon the
banks of the mainland and of islands.

(BMJ 1903;i:377)
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The Strengthening the Reporting of Observational Studies in 

Epidemiology (STROBE) statement: guidelines for reporting 

observational studies

Erik von Elm, Douglas G Altman, Matthias Egger, Stuart J Pocock, Peter C Gøtzsche, Jan P Vandenbroucke, for the STROBE initiative

Much biomedical research is observational. The reporting of such research is often inadequate, which hampers the 
assessment of its strengths and weaknesses and of a study’s generalisability. The Strengthening the Reporting of 
Observational Studies in Epidemiology (STROBE) initiative developed recommendations on what should be included 
in an accurate and complete report of an observational study. We defi ned the scope of the recommendations to cover 
three main study designs: cohort, case-control, and cross-sectional studies. We convened a 2-day workshop in 
September, 2004, with methodologists, researchers, and journal editors to draft a checklist of items. This list was 
subsequently revised during several meetings of the coordinating group and in e-mail discussions with the larger 
group of STROBE contributors, taking into account empirical evidence and methodological considerations. The 
workshop and the subsequent iterative process of consultation and revision resulted in a checklist of 22 items (the 
STROBE statement) that relate to the title, abstract, introduction, methods, results, and discussion sections of articles. 
18 items are common to all three study designs and four are specifi c for cohort, case-control, or cross-sectional studies. 
A detailed explanation and elaboration document is published separately and is freely available on the websites of 
PLoS Medicine, Annals of Internal Medicine, and Epidemiology. We hope that the STROBE statement will contribute to 
improving the quality of reporting of observational studies.

Introduction
Many questions in medical research are investigated in 
observational studies.1 Much of the research into the cause 
of diseases relies on cohort, case-control, or cross-sectional 
studies. Observational studies also have a role in research 
into the benefi ts and harms of medical interventions.2 
Randomised trials cannot answer all important questions 
about a given intervention. For example, observational 
studies are more suitable to detect rare or late adverse 
eff ects of treatments, and are more likely to provide an 
indication of what is achieved in daily medical practice.3

Research should be reported transparently so that readers 
can follow what was planned, what was done, what was 
found, and what conclusions were drawn. The credibility 
of research depends on a critical assessment by others of 
the strengths and weaknesses in study design, conduct, 
and analysis. Transparent reporting is also needed to judge 
whether and how results can be included in systematic 
reviews.4,5 However, in published observational research 
important information is often missing or unclear. An 
analysis of epidemiological studies published in general 
medical and specialist journals found that the rationale 
behind the choice of potential confounding variables was 
often not reported.6 Only a few reports of case-control 
studies in psychiatry explained the methods used to 
identify cases and controls.7 In a survey of longitudinal 
studies in stroke research, 17 of 49 articles (35%) did not 
specify the eligibility criteria.8 Others have argued that 
without suffi  cient clarity of reporting, the benefi ts of 
research might be achieved more slowly,9 and that there is 
a need for guidance in reporting observational studies.10,11

Recommendations on the reporting of research can 
improve reporting quality. The Consolidated Standards 
of Reporting Trials (CONSORT) statement was devel-

oped in 1996 and revised 5 years later.12 Many medical 
journals supported this initiative,13 which has helped to 
improve the quality of reports of randomised trials.14,15 
Similar initiatives have followed for other research 
areas—eg, for the reporting of meta-analyses of 
randomised trials16 or diagnostic studies.17 We estab-
lished a network of methodologists, researchers, and 
journal editors to develop recommendations for the 
reporting of observational research: the Strengthening 
the Reporting of Observational Studies in Epidemiology 
(STROBE) statement.

Aims and use of the STROBE statement
The STROBE statement is a checklist of items that should 
be addressed in articles reporting on the three main study 
designs of analytical epidemiology: cohort, case-control, 
and cross-sectional studies. The intention is solely to 
provide guidance on how to report observational research 
well: these recommendations are not prescriptions for 
designing or conducting studies. Also, while clarity of 
reporting is a prerequisite to evaluation, the checklist is not 
an instrument to evaluate the quality of observational 
research.

Here we present the STROBE statement and explain 
how it was developed. In a detailed companion paper, the 
explanation and elaboration article,18–20 we justify the 
inclusion of the diff erent checklist items and give 
methodological background and published examples of 
what we consider transparent reporting. We strongly 
recommend using the STROBE checklist in conjunction 
with the explanatory article, which is available freely on the 
websites of PLoS Medicine (www.plosmedicine.org), Annals 
of Internal Medicine (www.annals.org), and Epidemiology 
(www.epidem.com).
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Item Recommendation Reported on 

manuscript 

page

Title and abstract

1 (a) Indicate the study’s design with a commonly used term in the title or the abstract

(b) Provide in the abstract an informative and balanced summary of what was done and what was found

Introduction

Background/rationale 2 Explain the scientifi c background and rationale for the investigation being reported

Objectives 3 State specifi c objectives, including any prespecifi ed hypotheses

Methods

Study design 4 Present key elements of study design early in the paper

Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection

Participants 6 (a) Cohort study—give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up
Case-control study—give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the 
choice of cases and controls
Cross-sectional study—give the eligibility criteria, and the sources and methods of selection of participants

(b) Cohort study—for matched studies, give matching criteria and number of exposed and unexposed 
Case-control study—for matched studies, give matching criteria and the number of controls per case

Variables 7 Clearly defi ne all outcomes, exposures, predictors, potential confounders, and eff ect modifi ers. Give diagnostic criteria, if applicable

Data sources/ 
measurement

8* For each variable of interest give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods 
if there is more than one group

Bias 9 Describe any eff orts to address potential sources of bias

Study size 10 Explain how the study size was arrived at

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen, and why

Statistical methods 12 (a) Describe all statistical methods, including those used to control for confounding

(b) Describe any methods used to examine subgroups and interactions

(c) Explain how missing data were addressed

(d) Cohort study—if applicable, explain how loss to follow-up was addressed
Case-control study—if applicable, explain how matching of cases and controls was addressed
Cross-sectional study—if applicable, describe analytical methods taking account of sampling strategy

(e) Describe any sensitivity analyses

Results

Participants 13* (a) Report the numbers of individuals at each stage of the study—eg, numbers potentially eligible, examined for eligibility, confi rmed eligible, included 
in the study, completing follow-up, and analysed

(b) Give reasons for non-participation at each stage

(c) Consider use of a fl ow diagram

Descriptive data 14* (a) Give characteristics of study participants (eg, demographic, clinical, social) and information on exposures and potential confounders

(b) Indicate the number of participants with missing data for each variable of interest

(c) Cohort study—summarise follow-up time (eg, average and total amount)

Outcome data 15* Cohort study—report numbers of outcome events or summary measures over time
Case-control study—report numbers in each exposure category, or summary measures of exposure
Cross-sectional study—report numbers of outcome events or summary measures

Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confi dence interval). Make clear which 
confounders were adjusted for and why they were included

(b) Report category boundaries when continuous variables were categorised

(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period

Other analyses 17 Report other analyses done—eg, analyses of subgroups and interactions, and sensitivity analyses

Discussion

Key results 18 Summarise key results with reference to study objectives

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias

Interpretation  20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other 
relevant evidence 

Generalisability 21 Discuss the generalisability (external validity) of the study results

Other information

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based

*Give such information separately for cases and controls in case-control studies, and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies. An explanation and elaboration article 

discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the 

websites of PLoS Medicine, Annals of Internal Medicine, and Epidemiology). Separate versions of the checklist for cohort, case-control, and cross-sectional studies are available on the STROBE website.

Table: The STROBE statement—checklist of items that should be addressed in reports of observational studies
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Development of the STROBE statement
We established the STROBE initiative in 2004, obtained 
funding for a workshop, and set up a website (www.
strobe-statement.org). We searched textbooks, 
bibliographic databases, reference lists, and personal 
fi les for relevant material, including previous 
recommendations, empirical studies of reporting, and 
articles describing relevant methodological research. 
Because observational research makes use of many 
diff erent study designs, we felt that the scope of STROBE 
had to be clearly defi ned early on. We decided to focus on 
the three study designs that are used most widely in 
analytical observational research: cohort, case-control, 
and cross-sectional studies.

We organised a 2-day workshop in Bristol, UK, in 
September, 2004. 23 individuals attended this meeting, 
including editorial staff  from Annals of Internal Medicine, 
BMJ, Bulletin of the World Health Organization, Inter-
national Journal of Epidemiology, JAMA, Prev entive Medicine, 
and The Lancet, as well as epidemiologists, methodologists, 
statisticians, and practitioners from Europe and North 
America. Written contributions were sought from ten 
other individuals who declared an interest in contributing 
to STROBE, but could not attend. Three working groups 
identifi ed items deemed to be important to include in 
checklists for each type of study. A provisional list of items 
prepared in advance (available from our website) was used 
to facilitate discussions. The three draft checklists were 
then discussed by all participants and, where possible, 
items were revised to make them applicable to all three 
study designs. In a fi nal plenary session, the group decided 
on the strategy for fi nalising and disseminating the 
STROBE statement.

After the workshop we drafted a combined checklist 
including all three designs and made it available on our 
website. We invited participants and additional scientists 
and editors to comment on this draft checklist. We 
subsequently published three revisions on the website, 
and two summaries of comments received and changes 
made. During this process the coordinating group (ie, 
the authors of the present paper) met on eight occasions 
for 1 or 2 days and held several telephone conferences to 
revise the checklist and to prepare the present paper and 
the explanation and elaboration paper.18–20 The 
coordinating group invited three additional co-authors 
with method ological and editorial expertise to help write 
the explanation and elaboration paper, and sought 
feedback from more than 30 people, who are listed at the 
end of this paper. We allowed several weeks for comments 
on subsequent drafts of the paper and reminded 
collaborators about deadlines by e-mail.

STROBE components
The STROBE statement is a checklist of 22 items that we 
consider essential for good reporting of observational 
studies (table). These items relate to the article’s title and 
abstract (item 1), the introduction (items 2 and 3), 

methods (items 4–12), results (items 13–17), and 
discussion sections (items 18–21), and other information 
(item 22 on funding). 18 items are common to all three 
designs, while four (items 6, 12, 14, and 15) are 
design-specifi c, with diff erent versions for all or part of 
the item. For some items (indicated by asterisks), 
information should be given separately for cases and 
controls in case-control studies, or exposed and 
unexposed groups in cohort and cross-sectional studies. 
Although presented here as a single checklist, separate 
checklists are available for each of the three study designs 
on the STROBE website.

Implications and limitations
The STROBE statement was developed to assist authors 
when writing up analytical observational studies, to 
support editors and reviewers when considering such 
articles for publication, and to help readers when critically 
appraising published articles. We developed the checklist 
through an open process, taking into account the 
experience gained with previous initiatives, in particular 
CONSORT. We reviewed the relevant empirical evidence 
as well as methodological work, and subjected consec-
utive drafts to an extensive iterative process of consultation. 
The checklist presented here is thus based on input 
from a large number of individuals with diverse back-
grounds and perspectives. The comprehensive explana tory 
article,18–20 which is intended for use alongside the check-
list, also benefi ted greatly from this consultation process.

Observational studies serve a wide range of purposes, 
on a continuum from the discovery of new fi ndings to 
the confi rmation or refutation of previous fi ndings.18–20 
Some studies are essentially exploratory and raise 
interesting hypotheses. Others pursue clearly defi ned 
hypotheses in available data. In yet another type of 
studies, the collection of new data is planned carefully on 
the basis of an existing hypothesis. We believe the present 
checklist can be useful for all these studies, since the 
readers always need to know what was planned (and what 
was not), what was done, what was found, and what the 
results mean. We acknowledge that STROBE is currently 
limited to three main observational study designs. We 
would welcome extensions that adapt the checklist to 
other designs—eg, case-crossover studies or ecological 
studies—and also to specifi c topic areas. Four extensions 
are now available for the CONSORT statement.21–24 A fi rst 
extension to STROBE is underway for gene-disease 
association studies: the STROBE Extension to Genetic 
Association studies (STREGA) initiative.25 We ask those 
who aim to develop extensions of the STROBE statement 
to contact the coordinating group fi rst to avoid duplication 
of eff ort.

The STROBE statement should not be interpreted as an 
attempt to prescribe the reporting of observational research 
in a rigid format. The checklist items should be addressed 
in suffi  cient detail and with clarity somewhere in an article, 
but the order and format for presenting information 

For more on the 

STROBE initiative see 

www.strobe-statement.org
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depends on author preferences, journal style, and the 
traditions of the research fi eld. For instance, we discuss 
the reporting of results under a number of separate items, 
while recognising that authors might address several items 
within a single section of text or in a table. Also, item 22, 
on the source of funding and the role of funders, could be 
addressed in an appendix or in the methods section of the 
article. We do not aim at standardising reporting. Authors 
of randomised clinical trials were asked by an editor of a 
specialist medical journal to “CONSORT” their 
manuscripts on submission.26 We believe that manuscripts 
should not be “STROBEd”, in the sense of regulating style 
or terminology. We encourage authors to use narrative 
elements, including the description of illustrative cases, to 
complement the essential information about their study, 
and to make their articles an interesting read.27

We emphasise that the STROBE statement was not 
developed as a tool for assessing the quality of published 
observational research. Such instruments have been 
developed by other groups and were the subject of a 
recent systematic review.28 In the explanation and 
elaboration paper, we used several examples of good 
reporting from studies whose results were not confi rmed 
in further research—the important feature was the good 
reporting, not whether the research was of good quality. 
However, if STROBE is adopted by authors and journals, 
issues such as confounding, bias, and generalisability 
could become more transparent, which might help 
temper the over-enthusiastic reporting of new fi ndings in 
the scientifi c community and popular media,29 and 
improve the methodology of studies in the long term. 
Better reporting may also help to have more informed 
decisions about when new studies are needed, and what 
they should address.

We did not undertake a comprehensive systematic 
review for each of the checklist items and subitems, or do 
our own research to fi ll gaps in the evidence base. Further, 
although no one was excluded from the process, the 
composition of the group of contributors was infl uenced 
by existing networks and was not representative in terms 
of geography (it was dominated by contributors from 
Europe and North America) and probably was not 
representative in terms of research interests and 
disciplines. We stress that STROBE and other 
recommendations on the reporting of research should be 
seen as evolving documents that require continual 
assessment, refi nement, and, if necessary, change. We 
welcome suggestions for the further dissemination of 
STROBE—eg, by re-publication of the present article in 
specialist journals and in journals published in other 
languages. Groups or individuals who intend to translate 
the checklist to other languages should consult the 
coordinating group beforehand. We will revise the 
checklist in the future, taking into account comments, 
criticism, new evidence, and experience from its use. We 
invite readers to submit their comments via the STROBE 
website.
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Karmela Krleža-Jerić, MD, DSc; Asbjørn Hróbjartsson, PhD; Howard Mann, MD; Kay Dickersin, PhD; Jesse A. Berlin, ScD;
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The protocol of a clinical trial serves as the foundation for study
planning, conduct, reporting, and appraisal. However, trial protocols
and existing protocol guidelines vary greatly in content and quality.
This article describes the systematic development and scope of
SPIRIT (Standard Protocol Items: Recommendations for Interven-
tional Trials) 2013, a guideline for the minimum content of a clinical
trial protocol.

The 33-item SPIRIT checklist applies to protocols for all clinical
trials and focuses on content rather than format. The checklist
recommends a full description of what is planned; it does not
prescribe how to design or conduct a trial. By providing guidance

for key content, the SPIRIT recommendations aim to facilitate the
drafting of high-quality protocols. Adherence to SPIRIT would also
enhance the transparency and completeness of trial protocols for
the benefit of investigators, trial participants, patients, sponsors,
funders, research ethics committees or institutional review boards,
peer reviewers, journals, trial registries, policymakers, regulators,
and other key stakeholders.
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The protocol of a clinical trial plays a key role in study
planning, conduct, interpretation, oversight, and exter-

nal review by detailing the plans from ethics approval to
dissemination of results. A well-written protocol facilitates
an appropriate assessment of scientific, ethical, and safety
issues before a trial begins; consistency and rigor of trial
conduct; and full appraisal of the conduct and results after
trial completion. The importance of protocols has been
emphasized by journal editors (1–6), peer reviewers (7–
10), researchers (11–15), and public advocates (16).

Despite the central role of protocols, a systematic re-
view revealed that existing guidelines for protocol content
vary greatly in their scope and recommendations, seldom
describe how the guidelines were developed, and rarely cite
broad stakeholder involvement or empirical evidence to
support their recommendations (17). These limitations
may partly explain why an opportunity exists to improve
the quality of protocols. Many protocols for randomized
trials do not adequately describe the primary outcomes (in-
adequate for 25% of trials) (18, 19), treatment allocation
methods (inadequate for 54% to 79%) (20, 21), use of
blinding (inadequate for 9% to 34%) (21, 22), methods
for reporting adverse events (inadequate for 41%) (23),
components of sample size calculations (inadequate for 4%
to 40%) (21, 24), data analysis plans (inadequate for 20%
to 77%) (21, 24–26), publication policies (inadequate for
7%) (27), and roles of sponsors and investigators in study
design or data access (inadequate for 89% to 100%) (28,
29). The problems that underlie these protocol deficiencies
may in turn lead to avoidable protocol amendments, poor
trial conduct, and inadequate reporting in trial publica-
tions (15, 30).

In response to these gaps in protocol content and
guidance, we launched the SPIRIT (Standard Protocol
Items: Recommendations for Interventional Trials) initia-

tive in 2007. This international project aims to improve
the completeness of trial protocols by producing evidence-
based recommendations for a minimum set of items to be
addressed in protocols. The SPIRIT 2013 Statement in-
cludes a 33-item checklist (Table 1) and diagram (Figure).
An associated explanatory paper (SPIRIT 2013 Explana-
tion and Elaboration) (31) details the rationale and sup-
porting evidence for each checklist item, along with guid-
ance and model examples from actual protocols.

DEVELOPMENT OF THE SPIRIT 2013 STATEMENT

The SPIRIT 2013 Statement was developed in broad
consultation with 115 key stakeholders, including trial in-
vestigators (n � 30); health care professionals (n � 31);
methodologists (n � 34); statisticians (n � 16); trial coor-
dinators (n � 14); journal editors (n � 15); and represen-
tatives from the research ethics community (n � 17), in-
dustry and nonindustry funders (n � 7), and regulatory
agencies (n � 3), whose roles are not mutually exclusive.
As detailed later, the SPIRIT guideline was developed
through 2 systematic reviews, a formal Delphi consensus
process, 2 face-to-face consensus meetings, and pilot-
testing (32).

The SPIRIT checklist evolved through several itera-
tions. The process began with a preliminary checklist of 59
items derived from a systematic review of existing protocol
guidelines (17). In 2007, 96 expert panelists from 17 low-
(n � 1), middle- (n � 6), and high-income (n � 10)
countries refined this initial checklist over 3 iterative Del-
phi consensus survey rounds by e-mail (33). Panelists rated
each item on a scale of 1 (not important) to 10 (very
important), suggested new items, and provided comments
that were circulated in subsequent rounds. Items with a
median score of 8 or higher in the final round were in-
cluded, whereas those rated 5 or lower were excluded.
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Table 1. SPIRIT 2013 Checklist: Recommended Items to Address in a Clinical Trial Protocol and Related Documents*

Section/Item Item
Number

Description

Administrative information
Title 1 Descriptive title identifying the study design, population, interventions, and, if applicable, trial acronym
Trial registration 2a Trial identifier and registry name. If not yet registered, name of intended registry.

2b All items from the World Health Organization Trial Registration Data Set (Appendix Table, available at
www.annals.org)

Protocol version 3 Date and version identifier
Funding 4 Sources and types of financial, material, and other support
Roles and responsibilities 5a Names, affiliations, and roles of protocol contributors

5b Name and contact information for the trial sponsor
5c Role of study sponsor and funders, if any, in study design; collection, management, analysis, and interpretation of data;

writing of the report; and the decision to submit the report for publication, including whether they will have ultimate
authority over any of these activities

5d Composition, roles, and responsibilities of the coordinating center, steering committee, end point adjudication
committee, data management team, and other individuals or groups overseeing the trial, if applicable (see item 21a
for DMC)

Introduction
Background and rationale 6a Description of research question and justification for undertaking the trial, including summary of relevant studies

(published and unpublished) examining benefits and harms for each intervention
6b Explanation for choice of comparators

Objectives 7 Specific objectives or hypotheses
Trial design 8 Description of trial design, including type of trial (e.g., parallel group, crossover, factorial, single group), allocation ratio,

and framework (e.g., superiority, equivalence, noninferiority, exploratory)

Methods
Participants, interventions,

and outcomes
Study setting 9 Description of study settings (e.g., community clinic, academic hospital) and list of countries where data will be

collected. Reference to where list of study sites can be obtained
Eligibility criteria 10 Inclusion and exclusion criteria for participants. If applicable, eligibility criteria for study centers and individuals who will

perform the interventions (e.g., surgeons, psychotherapists)
Interventions 11a Interventions for each group with sufficient detail to allow replication, including how and when they will be

administered
11b Criteria for discontinuing or modifying allocated interventions for a given trial participant (e.g., drug dose change in

response to harms, participant request, or improving/worsening disease)
11c Strategies to improve adherence to intervention protocols, and any procedures for monitoring adherence (e.g., drug

tablet return, laboratory tests)
11d Relevant concomitant care and interventions that are permitted or prohibited during the trial

Outcomes 12 Primary, secondary, and other outcomes, including the specific measurement variable (e.g., systolic blood pressure),
analysis metric (e.g., change from baseline, final value, time to event), method of aggregation (e.g., median,
proportion), and time point for each outcome. Explanation of the clinical relevance of chosen efficacy and harm
outcomes is strongly recommended

Participant timeline 13 Time schedule of enrollment, interventions (including any run-ins and washouts), assessments, and visits for
participants. A schematic diagram is highly recommended (Figure).

Sample size 14 Estimated number of participants needed to achieve study objectives and how it was determined, including clinical and
statistical assumptions supporting any sample size calculations

Recruitment 15 Strategies for achieving adequate participant enrollment to reach target sample size
Assignment of

interventions (for
controlled trials)

Allocation
Sequence generation 16a Method of generating the allocation sequence (e.g., computer-generated random numbers), and list of any factors for

stratification. To reduce predictability of a random sequence, details of any planned restriction (e.g., blocking) should
be provided in a separate document that is unavailable to those who enroll participants or assign interventions.

Allocation
concealment
mechanism

16b Mechanism of implementing the allocation sequence (e.g., central telephone; sequentially numbered, opaque, sealed
envelopes), describing any steps to conceal the sequence until interventions are assigned

Implementation 16c Who will generate the allocation sequence, who will enroll participants, and who will assign participants to
interventions

Blinding (masking) 17a Who will be blinded after assignment to interventions (e.g., trial participants, care providers, outcome assessors, data
analysts), and how

17b If blinded, circumstances under which unblinding is permissible, and procedure for revealing a participant’s allocated
intervention during the trial

Continued on following page
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Items rated between 5 and 8 were retained for further
discussion at the consensus meetings.

After the Delphi survey, 16 members of the SPIRIT
Group (named as authors of this paper) met in December
2007 in Ottawa, Ontario, Canada, and 14 members met in
September 2009 in Toronto, Ontario, Canada, to review
the survey results, discuss controversial items, and refine

the draft checklist. After each meeting, the revised checklist
was recirculated to the SPIRIT Group for additional
feedback.

A second systematic review identified empirical evi-
dence about the relevance of specific protocol items to trial
conduct or risk of bias. The results of this review informed
the decision to include or exclude items on the SPIRIT

Table 1—Continued

Section/Item Item
Number

Description

Data collection,
management, and
analysis

Data collection methods 18a Plans for assessment and collection of outcome, baseline, and other trial data, including any related processes to
promote data quality (e.g., duplicate measurements, training of assessors) and a description of study instruments
(e.g., questionnaires, laboratory tests) along with their reliability and validity, if known. Reference to where data
collection forms can be found, if not in the protocol.

18b Plans to promote participant retention and complete follow-up, including list of any outcome data to be collected for
participants who discontinue or deviate from intervention protocols

Data management 19 Plans for data entry, coding, security, and storage, including any related processes to promote data quality (e.g., double
data entry; range checks for data values). Reference to where details of data management procedures can be found,
if not in the protocol.

Statistical methods 20a Statistical methods for analyzing primary and secondary outcomes. Reference to where other details of the statistical
analysis plan can be found, if not in the protocol.

20b Methods for any additional analyses (e.g., subgroup and adjusted analyses)
20c Definition of analysis population relating to protocol nonadherence (e.g., as-randomized analysis), and any statistical

methods to handle missing data (e.g., multiple imputation)
Monitoring

Data monitoring 21a Composition of DMC; summary of its role and reporting structure; statement of whether it is independent from the
sponsor and competing interests; and reference to where further details about its charter can be found, if not in the
protocol. Alternatively, an explanation of why a DMC is not needed.

21b Description of any interim analyses and stopping guidelines, including who will have access to these interim results and
make the final decision to terminate the trial

Harms 22 Plans for collecting, assessing, reporting, and managing solicited and spontaneously reported adverse events and other
unintended effects of trial interventions or trial conduct

Auditing 23 Frequency and procedures for auditing trial conduct, if any, and whether the process will be independent from
investigators and the sponsor

Ethics and dissemination
Research ethics approval 24 Plans for seeking REC/IRB approval
Protocol amendments 25 Plans for communicating important protocol modifications (e.g., changes to eligibility criteria, outcomes, analyses) to

relevant parties (e.g., investigators, RECs/IRBs, trial participants, trial registries, journals, regulators)
Consent or assent 26a Who will obtain informed consent or assent from potential trial participants or authorized surrogates, and how (see

item 32)
26b Additional consent provisions for collection and use of participant data and biological specimens in ancillary studies, if

applicable
Confidentiality 27 How personal information about potential and enrolled participants will be collected, shared, and maintained in order

to protect confidentiality before, during, and after the trial
Declaration of interests 28 Financial and other competing interests for principal investigators for the overall trial and each study site
Access to data 29 Statement of who will have access to the final trial data set, and disclosure of contractual agreements that limit such

access for investigators
Ancillary and post-trial

care
30 Provisions, if any, for ancillary and post-trial care, and for compensation to those who suffer harm from trial

participation
Dissemination policy 31a Plans for investigators and sponsor to communicate trial results to participants, health care professionals, the public,

and other relevant groups (e.g., via publication, reporting in results databases, or other data-sharing arrangements),
including any publication restrictions

31b Authorship eligibility guidelines and any intended use of professional writers
31c Plans, if any, for granting public access to the full protocol, participant-level data set, and statistical code

Appendices
Informed consent

materials
32 Model consent form and other related documentation given to participants and authorized surrogates

Biological specimens 33 Plans for collection, laboratory evaluation, and storage of biological specimens for genetic or molecular analysis in the
current trial and for future use in ancillary studies, if applicable

DMC � data monitoring committee; IRB � institutional review board; REC � research ethics committee; SPIRIT � Standard Protocol Items: Recommendations for
Interventional Trials.
* It is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013 Explanation and Elaboration (31) for important clarification on the items.
Amendments to the protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT Group and is reproduced with permission.
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checklist. This review also provided the evidence base of
studies cited in the SPIRIT 2013 Explanation and Elabo-
ration paper (31). Some items had little or no identified
empirical evidence (for example, the title) and are included
in the checklist on the basis of a strong pragmatic or ethical
rationale.

Finally, we pilot-tested the draft checklist in 2010 and
2011 with University of Toronto graduate students who
used the document to develop trial protocols as part of a
master’s-level course on clinical trial methods. Their feed-
back on the content, format, and usefulness of the checklist
was obtained through an anonymous survey and incorpo-
rated into the final SPIRIT checklist.

DEFINITION OF A CLINICAL TRIAL PROTOCOL

Although every study requires a protocol, the precise
definition of a protocol varies among individual investiga-
tors, sponsors, and other stakeholders. For the SPIRIT ini-
tiative, the protocol is defined as a document that provides
sufficient detail to enable understanding of the back-
ground, rationale, objectives, study population, interven-
tions, methods, statistical analyses, ethical considerations,
dissemination plans, and administration of the trial; repli-
cation of key aspects of trial methods and conduct; and
appraisal of the trial’s scientific and ethical rigor from eth-
ics approval to dissemination of results.

The protocol is more than a list of items. It should be
a cohesive document that provides appropriate context and
narrative to fully understand the elements of the trial. For
example, the description of a complex intervention may
need to include training materials and figures to enable
replication by persons with appropriate expertise.

The full protocol must be submitted for approval by
an institutional review board (IRB) or research ethics com-
mittee (34). It is recommended that trial investigators or
sponsors address the SPIRIT checklist items in the proto-
col before submission. If the details for certain items have
not yet been finalized, then this should be stated in the
protocol and the items updated as they evolve.

The protocol is a “living” document that is often mod-
ified during the trial. A transparent audit trail with dates of
important changes in trial design and conduct is an essen-
tial part of the scientific record. Trial investigators and
sponsors are expected to adhere to the protocol as approved
by the IRB and to document amendments made in the
most recent protocol version. Important protocol amend-
ments should be reported to IRBs and trial registries as
they occur and subsequently be described in trial reports.

SCOPE OF THE SPIRIT 2013 STATEMENT

The SPIRIT 2013 Statement applies to the content of
a clinical trial protocol, including its appendices. A clinical
trial is a prospective study in which 1 or more interven-
tions are assigned to human participants to assess the ef-
fects on health-related outcomes. The primary scope of

SPIRIT 2013 relates to randomized trials, but the same
considerations substantially apply to all types of clinical
trials, regardless of study design, intervention, or topic.

The SPIRIT 2013 Statement provides guidance for
minimum protocol content. Certain circumstances may
warrant additional protocol items. For example, a factorial
study design may require specific justification; crossover
trials have unique statistical considerations, such as carry-
over effects; and industry-sponsored trials may have addi-
tional regulatory requirements.

Figure. Example template of recommended content for the
schedule of enrollment, interventions, and assessments.

Study Period

Enrollment Allocation Postallocation Closeout

–t1 0 t3t1 t2 t4 etc. txTime point*

Enrollment:

Eligibility screen

Informed consent

[List other
procedures]

Allocation

X

X

X

X

X

X

X X

X

X X X X etc. X

X Xetc.

Interventions:

[Intervention A]

[Intervention B]

Assessments:

[List other
study groups]

[List baseline
variables]

[List outcome
variables]

[List other
data variables]

Recommended content can be displayed using various schematic for-
mats. See SPIRIT 2013 Explanation and Elaboration (31) for examples.
This template is copyrighted by the SPIRIT Group and is reproduced
with permission. SPIRIT � Standard Protocol Items: Recommendations
for Interventional Trials.
* List specific time points in this row.

Research and Reporting MethodsSPIRIT 2013 Statement

www.annals.org 5 February 2013 Annals of Internal Medicine Volume 158 • Number 3 203

Downloaded From: http://annals.org/ on 02/15/2013



The protocol and its appendices are often the sole re-
pository of detailed information relevant to every SPIRIT
checklist item. Using existing trial protocols, we have been
able to identify model examples of every item (31), which
illustrates the feasibility of addressing all checklist items in
a single protocol document. For some trials, relevant de-
tails may appear in related documents, such as statistical
analysis plans, case record forms, operations manuals, or
investigator contracts (35, 36). In these instances, the pro-
tocol should outline the key principles and refer to the
separate documents so that their existence is known.

The SPIRIT 2013 Statement primarily relates to the
content of the protocol rather than its format, which is
often subject to local regulations, traditions, or standard
operating procedures. Nevertheless, adherence to certain
formatting conventions, such as a table of contents; section
headings; glossary; list of abbreviations; list of references;
and a schematic schedule of enrollment, interventions, and
assessments, will facilitate protocol review (Figure).

Finally, the intent of SPIRIT 2013 is to promote
transparency and a full description of what is planned—
not to prescribe how a trial should be designed or con-
ducted. The checklist should not be used to judge trial
quality, because the protocol of a poorly designed trial may
address all checklist items by fully describing its inadequate
design features. Nevertheless, the use of SPIRIT 2013 may
improve the validity and success of trials by reminding
investigators about important issues to consider during the
planning stages.

RELATION TO EXISTING CLINICAL TRIAL GUIDANCE

With its systematic development process, consultation
with international stakeholders, and explanatory paper cit-
ing relevant empirical evidence (31), SPIRIT 2013 builds
on other international guidance applicable to clinical trial
protocols. It adheres to the ethical principles mandated by
the 2008 Declaration of Helsinki, particularly the require-
ment that the protocol address specific ethical consider-
ations, such as competing interests (34).

In addition, SPIRIT 2013 encompasses the protocol
items recommended by the International Conference on
Harmonisation Good Clinical Practice E6 guidance, writ-
ten in 1996 for clinical trials whose data are intended for
submission to regulatory authorities (37). The SPIRIT
Statement builds on the Good Clinical Practice guidance
by providing additional recommendations on specific key
protocol items (for example, allocation concealment, trial
registration, and consent processes). In contrast to SPIRIT,
the Good Clinical Practice guidance used informal consen-
sus methods, has unclear contributorship, and lacks cita-
tion of supporting empirical evidence (38).

The SPIRIT 2013 Statement also supports trial regis-
tration requirements from the World Health Organization
(39), the International Committee of Medical Journal Ed-
itors (40), legislation pertaining to ClinicalTrials.gov (41),

the European Commission (42), and others. For example,
item 2b of the SPIRIT checklist recommends that the pro-
tocol list the World Health Organization Trial Registra-
tion Data Set (Appendix Table, available at www.annals
.org), which is the minimum amount of information that
the International Committee of Medical Journal Editors
mandates for trial registries. Having this data set in its own
protocol section is intended not only to serve as a form of
trial summary but also to help improve the quality of in-
formation in registry entries. Registration-specific data
could be easily identified in the protocol section and cop-
ied into the registry fields. In addition, protocol amend-
ments applicable to this section could prompt investigators
to update their registry data.

The SPIRIT 2013 Statement mirrors applicable items
from CONSORT 2010 (Consolidated Standards of Re-
porting Trials) (43). Consistent wording and structure
used for items common to both checklists will facilitate the
transition from a SPIRIT-based protocol to a final report
based on CONSORT. The SPIRIT Group has also en-
gaged leaders of other initiatives relevant to protocol stan-
dards, such as trial registries, the Clinical Data Interchange
Standards Consortium Protocol Representation Group,
and Pragmatic Randomized Controlled Trials in Health-
Care, to align international efforts in promoting transpar-
ency and high-quality protocol content.

POTENTIAL EFFECT

An extensive range of stakeholders could benefit from
widespread use of the SPIRIT 2013 Statement and its ex-
planatory paper (Table 2). Pilot-testing and informal feed-
back have shown that it is particularly valuable for trial
investigators when they draft their protocols. It can also
serve as an informational resource for new investigators,
peer reviewers, and IRB members.

There is also potential benefit for trial implementa-
tion. The excessive delay from the time of protocol devel-
opment to ethics approval and the start of participant re-
cruitment remains a major concern for clinical trials (44).
Improved completeness of protocols could help increase
the efficiency of protocol review by reducing avoidable
queries to investigators about incomplete or unclear infor-
mation. With full documentation of key information and
increased awareness of important considerations before the
trial begins, the use of SPIRIT may also help to reduce the
number and burden of subsequent protocol amendments—
many of which can be avoided with careful protocol draft-
ing and development (15). Widespread adoption of
SPIRIT 2013 as a single standard by IRBs, funding agen-
cies, regulatory agencies, and journals could simplify the
work of trial investigators and sponsors, who could fulfill
the common application requirements of multiple stake-
holders with a single SPIRIT-based protocol. Better proto-
cols would also help trial personnel to implement the study
as the protocol authors intended.
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Furthermore, adherence to SPIRIT 2013 could help
ensure that protocols contain the requisite information for
critical appraisal and trial interpretation. High-quality pro-
tocols can provide important information about trial meth-
ods and conduct that is not available from journals or trial
registries (45–47). As a transparent record of the research-
ers’ original intent, comparisons of protocols with final
trial reports can help to identify selective reporting of re-
sults and undisclosed amendments (48), such as changes to
primary outcomes (19, 49). However, clinical trial proto-
cols are not generally accessible to the public (45). The
SPIRIT 2013 Statement will have a greater effect when
protocols are publicly available to facilitate full evaluation
of trial validity and applicability (11, 12, 14, 50).

The SPIRIT 2013 guideline needs the support of key
stakeholders to achieve its greatest impact (Table 2), as
seen with widely adopted reporting guidelines, such as
CONSORT (51). We will post the names of organizations
that have endorsed SPIRIT 2013 on the SPIRIT Web site
(www.spirit-statement.org) and provide resources to facili-
tate implementation. Widespread adoption of the SPIRIT
recommendations can help improve protocol drafting, con-
tent, and implementation; facilitate registration, efficiency,
and appraisal of trials; and ultimately enhance transparency
for the benefit of patient care.
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Table 2. Potential Benefits and Proposed Stakeholder Actions for Supporting Adherence to SPIRIT 2013

Stakeholder Proposed Actions Potential Benefits

Clinical trial groups, investigators,
sponsors

Adopt SPIRIT as standard guidance Improved quality, completeness, and consistency of protocol content
Use as tool for writing protocols Enhanced understanding of rationale and issues to consider for key

protocol items
Increased efficiency of protocol review

Research ethics
committees/institutional review
boards, funding agencies,
regulatory agencies

Mandate or encourage adherence to SPIRIT for
submitted protocols

Improved quality, completeness, and consistency of protocol
submissions

Use as training tool Increased efficiency of review and reduction in queries about
protocol requirements

Educators Use SPIRIT checklist and explanatory paper as a
training tool

Enhanced understanding of the rationale and issues to consider for
key protocol items

Patients, trial participants,
policymakers

Advocate use of SPIRIT by trial investigators and
sponsors

Improved protocol content relevant to transparency, accountability,
critical appraisal, and oversight

Trial registries Encourage SPIRIT-based protocols Improved quality of registry records
Register full protocols to accompany results disclosure Prompt for trialists to update registry record when SPIRIT checklist

item 2b (Registration Data Set) is updated
Improved quality, completeness, and consistency of protocol content

for registries that house full protocols and results
Journal editors and publishers Endorse SPIRIT as standard guidance for published and

unpublished protocols
Improved quality, completeness, and consistency of protocol

content
Include reference to SPIRIT in instructions for authors
Ask that protocols be submitted with manuscripts,

circulate them to peer reviewers, and encourage
authors to make them available as Web appendices

Enhanced peer review of trial manuscripts through improved
protocol content, which can be used to assess protocol adherence
and selective reporting

Improved transparency and interpretation of trials by readers

SPIRIT � Standard Protocol Items: Recommendations for Interventional Trials.
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13. Krleža-Jerić K, Chan A-W, Dickersin K, Sim I, Grimshaw J, Gluud C.
Principles for international registration of protocol information and results from
human trials of health related interventions: Ottawa statement (part 1). BMJ.
2005;330:956-8. [PMID: 15845980]
14. Lassere M, Johnson K. The power of the protocol. Lancet. 2002;360:
1620-2. [PMID: 12457782]
15. Getz KA, Zuckerman R, Cropp AB, Hindle AL, Krauss R, Kaitin KI.
Measuring the incidence, causes, and repercussions of protocol amendments.
Drug Inf J. 2011;45:265-75.
16. Public Citizen Health Research Group v. Food and Drug Administration,
964 F Supp. 413 (DDC 1997).
17. Tetzlaff JM, Chan A-W, Kitchen J, Sampson M, Tricco A, Moher D.
Guidelines for randomized clinical trial protocol content: a systematic review. Syst
Rev. 2012;1:43. [PMID: 23006870]
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27. Gøtzsche PC, Hróbjartsson A, Johansen HK, Haahr MT, Altman DG,
Chan A-W. Constraints on publication rights in industry-initiated clinical trials
[Letter]. JAMA. 2006;295:1645-6. [PMID: 16609085]
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Appendix Table. World Health Organization Trial Registration Data Set*

Item Description

1. Primary registry and
trial-identifying number

Name of primary registry and the unique identifier assigned by the primary registry

2. Date of registration in primary
registry

Date when the trial was officially registered in the primary registry

3. Secondary identifying numbers Other identifiers, if any
Universal Trial Number
Identifiers assigned by the sponsor
Other trial registration numbers issued by other registries
Identifiers issued by funding bodies, collaborative research groups, regulatory authorities, ethics committees/

institutional review boards, etc.
4. Sources of monetary or

material support
Major sources of monetary or material support for the trial (e.g., funding agency, foundation, company, institution)

5. Primary sponsor Person, organization, group, or other legal entity that takes responsibility for initiating and managing a study
6. Secondary sponsor(s) Additional persons, organizations, or other legal persons, if any, who have agreed with the primary sponsor to take on

responsibilities of sponsorship
7. Contact for public queries E-mail address, telephone number, and postal address of the contact who will respond to general queries, including

information about current recruitment status
8. Contact for scientific queries Name and title, e-mail address, telephone number, postal address, and affiliation of the principal investigator and e-mail

address, telephone number, postal address, and affiliation of the contact for scientific queries about the trial (if
applicable)

9. Public title Title intended for the lay public in easily understood language
10. Scientific title Scientific title of the study as it appears in the protocol submitted for funding and ethical review; include trial acronym,

if available
11. Countries of recruitment Countries from which participants will be recruited
12. Health condition(s) or

problem(s) studied
Primary health condition(s) or problem(s) studied (e.g., depression, breast cancer, medication error)

13. Intervention(s) For each group of the trial, record a brief intervention name plus an intervention description
Intervention name: For drugs, use the generic name; for other types of interventions, provide a brief descriptive name
Intervention description: Must be sufficiently detailed for it to be possible to distinguish between the groups of a study;

for example, interventions involving drugs may include dosage form, dosage, frequency, and duration
14. Key inclusion and exclusion

criteria
Inclusion and exclusion criteria for participant selection, including age and sex

15. Study type Method of allocation (randomized/nonrandomized)
Blinding/masking (identify who is blinded)
Assignment (e.g., single group, parallel, crossover, factorial)
Purpose
Phase (if applicable)
For randomized trials: Method of sequence generation and allocation concealment

16. Date of first enrollment Anticipated or actual date of enrollment of the first participant
17. Target sample size Total number of participants to enroll
18. Recruitment status Pending: Participants are not yet being recruited or enrolled at any site

Recruiting
Suspended: Temporary halt in recruitment and enrollment
Complete: Participants are no longer being recruited or enrolled
Other

19. Primary outcome(s) The primary outcome should be the outcome used in sample size calculations or the main outcome used to determine
the effects of the intervention

For each primary outcome provide:
Name of the outcome (do not use abbreviations)
Metric or method of measurement used (be as specific as possible)
Time point of primary interest

20. Key secondary outcome(s) As for primary outcomes, for each secondary outcome provide:
Name of the outcome (do not use abbreviations)
Metric or method of measurement used (be as specific as possible)
Time point of interest

* Adapted from www.who.int/ictrp/network/trds/en/index.html.
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The CONSORT statement is used worldwide 
to improve the reporting of randomised 
controlled trials. Kenneth schulz and 
colleagues describe the latest version, 
CONSORT 2010, which updates the reporting 
guideline based on new methodological 
evidence and accumulating experience

Randomised controlled trials, when appropriately designed, 
conducted, and reported, represent the gold standard in eval‑
uating healthcare interventions. However, randomised trials 
can yield biased results if they lack methodological rigour.1 To 
assess a trial accurately, readers of a published report need 
complete, clear, and transparent information on its method‑
ology and findings. Unfortunately, attempted assessments 
frequently fail because authors of many trial reports neglect 
to provide lucid and complete descriptions of that critical 
information.2‑4

That lack of adequate reporting fuelled the development of 
the original CONSORT (Consolidated Standards of Reporting 
Trials) statement in 19965 and its revision five years later.6‑8 
While those statements improved the reporting quality for 
some randomised controlled trials,9 10 many trial reports still 
remain inadequate.2 Furthermore, new methodological evi‑
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coNSorT 2010 Statement: updated guidelines for reporting 
parallel group randomised trials
Kenneth F Schulz,1 Douglas G Altman,2 David Moher,3 for the CONSORT Group

Flow diagram of the progress through the phases of a parallel randomised trial of two groups 
(that is, enrolment, intervention allocation, follow-up, and data analysis)
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Discontinued intervention (give reasons) (n=...)

Lost to follow-up (give reasons) (n=...)
Discontinued intervention (give reasons) (n=...)

Analysed (n=...):
  Excluded from analysis (give reasons) (n=...)

Analysed (n=...):
  Excluded from analysis (give reasons) (n=...)

Excluded (n=...):
  Not meeting inclusion criteria (n=...)
  Declined to participate (n=...)
  Other reasons (n=...)

dence and additional experience has accumulated since the 
last revision in 2001. Consequently, we organised a C ONSORT 
Group meeting to update the 2001 statement.6‑8 We introduce 
here the result of that process, CONSORT 2010.

intent of consort 2010
The CONSORT 2010 Statement is this paper including the 
25 item checklist in the table and the flow diagram. It pro‑
vides guidance for reporting all randomised controlled trials, 
but focuses on the most common design type—individually 
randomised, two group, parallel trials. Other trial designs, 
such as cluster randomised trials and non‑inferiority tri‑
als, require varying amounts of additional information. 
CO NSORT extensions for these designs,11 12 and other  
CONSORT products, can be found through the CONSORT 
website (www.consort‑statement.org). Along with the  
CONSORT statement, we have updated the explanation and 
elaboration article,13 which explains the inclusion of each 
checklist item, provides methodological background, and 
gives published examples of transparent reporting.

Diligent adherence by authors to the checklist items facili‑
tates clarity, completeness, and transparency of reporting. 
Explicit descriptions, not ambiguity or omission, best serve 
the interests of all readers. Note that the CONSORT 2010 
Statement does not include recommendations for design‑
ing, conducting, and analysing trials. It solely addresses the 
reporting of what was done and what was found.

Nevertheless, CONSORT does indirectly affect design 
and conduct. Transparent reporting reveals deficiencies in 
research if they exist. Thus, investigators who conduct inad‑
equate trials, but who must transparently report, should 
not be able to pass through the publication process without 
revelation of their trial’s inadequacies. That emerging reality 
should provide impetus to improved trial design and conduct 
in the future, a secondary indirect goal of our work. Moreover, 
CONSORT can help researchers in designing their trial.

Background to consort
Efforts to improve the reporting of randomised control‑
led t rials accelerated in the mid‑1990s, spurred partly by 
methodological research. Researchers had shown for many 
years that authors reported such trials poorly, and empiri‑
cal evidence began to accumulate that some poorly con‑
ducted or poorly reported aspects of trials were associated 
with bias.14 Two initiatives aimed at developing reporting 
guidelines culminated in one of us (DM) and Drummond 
Rennie organising the first CONSORT statement in 1996.5 
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consort 2010 checklist of information to include when reporting a randomised trial*
Section/Topic Item No Checklist item

Title and abstract
1a Identification as a randomised trial in the title
1b Structured summary of trial design, methods, results, and conclusions (for specific guidance see CONSORT for abstracts21 31)

Introduction
Background and 
objectives

2a Scientific background and explanation of rationale
2b Specific objectives or hypotheses

Methods
Trial design 3a Description of trial design (such as parallel, factorial) including allocation ratio

3b Important changes to methods after trial commencement (such as eligibility criteria), with reasons
Participants 4a Eligibility criteria for participants

4b Settings and locations where the data were collected
Interventions 5 The interventions for each group with sufficient details to allow replication, including how and when they were actually administered
Outcomes 6a Completely defined pre-specified primary and secondary outcome measures, including how and when they were assessed

6b Any changes to trial outcomes after the trial commenced, with reasons
Sample size 7a How sample size was determined

7b When applicable, explanation of any interim analyses and stopping guidelines
Randomisation:
 Sequence 
generation

8a Method used to generate the random allocation sequence
8b Type of randomisation; details of any restriction (such as blocking and block size)

 Allocation 
concealment 
mechanism

9 Mechanism used to implement the random allocation sequence (such as sequentially numbered containers), describing any steps taken to conceal the 
sequence until interventions were assigned

Implementation 10 Who generated the random allocation sequence, who enrolled participants, and who assigned participants to interventions
Blinding 11a If done, who was blinded after assignment to interventions (for example, participants, care providers, those assessing outcomes) and how

11b If relevant, description of the similarity of interventions
Statistical methods 12a Statistical methods used to compare groups for primary and secondary outcomes

12b Methods for additional analyses, such as subgroup analyses and adjusted analyses
Results
Participant flow (a 
diagram is strongly 
recommended)

13a For each group, the numbers of participants who were randomly assigned, received intended treatment, and were analysed for the primary outcome
13b For each group, losses and exclusions after randomisation, together with reasons

Recruitment 14a Dates defining the periods of recruitment and follow-up
14b Why the trial ended or was stopped

Baseline data 15 A table showing baseline demographic and clinical characteristics for each group
Numbers analysed 16 For each group, number of participants (denominator) included in each analysis and whether the analysis was by original assigned groups
Outcomes and 
estimation

17a For each primary and secondary outcome, results for each group, and the estimated effect size and its precision (such as 95% confidence interval)
17b For binary outcomes, presentation of both absolute and relative effect sizes is recommended

Ancillary analyses 18 Results of any other analyses performed, including subgroup analyses and adjusted analyses, distinguishing pre-specified from exploratory
Harms 19 All important harms or unintended effects in each group (for specific guidance see CONSORT for harms28)
Discussion
Limitations 20 Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses
Generalisability 21 Generalisability (external validity, applicability) of the trial findings
Interpretation 22 Interpretation consistent with results, balancing benefits and harms, and considering other relevant evidence
Other information
Registration 23 Registration number and name of trial registry
Protocol 24 Where the full trial protocol can be accessed, if available
Funding 25 Sources of funding and other support (such as supply of drugs), role of funders
*We strongly recommend reading this statement in conjunction with the CONSORT 2010 Explanation and Elaboration13 for important clarifications on all the items. If relevant, we also 
recommend reading CONSORT extensions for cluster randomised trials,11 non-inferiority and equivalence trials,12 non-pharmacological treatments,32 herbal interventions,33 and pragmatic 
trials.34 Additional extensions are forthcoming: for those and for up to date references relevant to this checklist, see www.consort-statement.org.

Further methodologi cal research on similar topics rein‑
forced earlier findings15 and fed into the revision of 2001.6‑8 
Subsequently, the expanding body of methodological 
research informed the refinement of CONSORT 2010. More 
than 700 studies comprise the CONSORT database (located 
on the CONSORT website), which provides the empirical 
evidence to underpin the CONSORT initiative.

Indeed, CONSORT Group members continually monitor the 
literature. Information gleaned from these efforts provides an 
evidence base on which to update the CONSORT statement. 
We add, drop, or modify items based on that evidence and 
the recommendations of the CONSORT Group, an interna‑

tional and eclectic group of clinical trialists, statisticians, 
epidemiologists, and biomedical editors. The CONSORT 
Executive (KFS, DGA, DM) strives for a balance of established 
and emerging researchers. The membership of the group 
is dynamic. As our work expands in response to emerging 
projects and needed expertise, we invite new members to 
contribute. As such, CONSORT continually assimilates new 
ideas and perspectives. That process informs the continually 
evolving CONSORT statement.

Over time, CONSORT has garnered much support. More 
than 400 journals, published around the world and in 
many languages, have explicitly supported the CONSORT 
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Box 1 | Noteworthy general changes in CONSORT 2010 Statement

We simplified and clarified the wording, such as in items 1, 8, 10, 13, 15, 16, 18, 19, and 21•	
We improved consistency of style across the items by removing the imperative verbs that •	
were in the 2001 version
We enhanced specificity of appraisal by breaking some items into sub-items. Many journals •	
expect authors to complete a CONSORT checklist indicating where in the manuscript the 
items have been addressed. Experience with the checklist noted pragmatic difficulties 
when an item comprised multiple elements. For example, item 4 addresses eligibility of 
participants and the settings and locations of data collection. With the 2001 version, an 
author could provide a page number for that item on the checklist, but might have reported 
only eligibility in the paper, for example, and not reported the settings and locations. 
CONSORT 2010 relieves obfuscations and forces authors to provide page numbers in the 
checklist for both eligibility and settings

 statement. Many other healthcare journals support it with‑
out our knowledge. Moreover, thousands more have implic‑
itly supported it with the endorsement of the CONSORT 
 statement by the International Committee of Medical Journal 
Editors (www.icmje.org). Other prominent editorial groups, 
the Council of Science Editors and the World Association 
of Medical Editors, officially support CONSORT. That sup‑
port seems warranted: when used by authors and journals, 
C ONSORT seems to improve reporting.9

development of consort 2010
Thirty one members of the CONSORT 2010 Group met in 
Montebello, Canada, in January 2007 to update the 2001 
CONSORT statement. In addition to the accumulating evi‑
dence relating to existing checklist items, several new issues 
had come to prominence since 2001. Some participants were 
given primary responsibility for aggregating and synthesis‑
ing the relevant evidence on a particular checklist item of 
interest. Based on that evidence, the group deliberated the 
value of each item. As in prior CONSORT versions, we kept 
only those items deemed absolutely fundamental to report‑
ing a randomised controlled trial. Moreover, an item may be 
fundamental to a trial but not included, such as approval 
by an institutional ethical review board, because funding 
bodies strictly enforce ethical review and medical journals 
usually address reporting ethical review in their instructions 
for authors. Other items may seem desirable, such as report‑
ing on whether on‑site monitoring was done, but a lack of 
empirical evidence or any consensus on their value cautions 
against inclusion at this point. The CONSORT 2010 State‑
ment thus addresses the minimum criteria, although that 
should not deter authors from including other information 
if they consider it important.

After the meeting, the CONSORT Executive convened 
teleconferences and meetings to revise the checklist. After 
seven major iterations, a revised checklist was distributed to 
the larger group for feedback. With that feedback, the execu‑
tive met twice in person to consider all the comments and to 
produce a penultimate version. That served as the basis for 
writing the first draft of this paper, which was then distrib‑
uted to the group for feedback. After consideration of their 
comments, the executive finalised the statement.

The CONSORT Executive then drafted an updated expla‑
nation and elaboration manuscript, with assistance from 
other members of the larger group. The substance of the 2007 
CONSORT meeting provided the material for the update. The 
updated explanation and elaboration manuscript was distrib‑
uted to the entire group for additions, deletions, and changes. 

That final iterative process converged to the CONSORT 2010 
Explanation and Elaboration.13

changes in consort 2010
The revision process resulted in evolutionary, not revolution‑
ary, changes to the checklist (table), and the flow diagram 
was not modified except for one word (figure). Moreover, 
because other reporting guidelines augmenting the check‑
list refer to item numbers, we kept the existing items under 
their previous item numbers except for some renumbering of 
items 2 to 5. We added additional items either as a sub‑item 
under an existing item, an entirely new item number at the 
end of the checklist, or (with item 3) an interjected item into 
a renumbered segment. We have summarised the noteworthy 
general changes in box 1 and specific changes in box 2. The 
CONSORT website contains a side by side comparison of the 
2001 and 2010 versions.

implications and limitations
We developed CONSORT 2010 to assist authors in writing 
reports of randomised controlled trials, editors and peer 
reviewers in reviewing manuscripts for publication, and read‑
ers in critically appraising published articles. The CONSORT 
2010 Explanation and Elaboration provides elucidation 
and context to the checklist items. We strongly recommend 
using the explanation and elaboration in conjunction with 
the checklist to foster complete, clear, and transparent report‑
ing and aid appraisal of published trial reports.

CONSORT 2010 focuses predominantly on the two group, 
parallel randomised controlled trial, which accounts for 
over half of trials in the literature.2 Most of the items from 
the CONSORT 2010 Statement, however, pertain to all types 
of randomised trials. Nevertheless, some types of trials or 
trial situations dictate the need for additional information 
in the trial report. When in doubt, authors, editors, and read‑
ers should consult the CONSORT website for any CONSORT 
extensions, expansions (amplifications), implementations, 
or other guidance that may be relevant.

The evidence based approach we have used for CONSORT 
also served as a model for development of other reporting 
guidelines, such as for reporting systematic reviews and 
meta‑analyses of studies evaluating interventions,16 diag‑
nostic studies,17 and observational studies.18 The explicit 
goal of all these initiatives is to improve reporting. The 
Enhancing the Quality and Transparency of Health Research 
(EQUATOR) Network will facilitate development of report‑
ing guidelines and help disseminate the guidelines: www.
equator‑network.org provides information on all reporting 
guidelines in health research.

With CONSORT 2010, we again intentionally declined to 
produce a rigid structure for the reporting of randomised tri‑
als. Indeed, SORT19 tried a rigid format, and it failed in a pilot 
run with an editor and authors.20 Consequently, the format 
of articles should abide by journal style, editorial directions, 
the traditions of the research field addressed, and, where pos‑
sible, author preferences. We do not wish to standardise the 
structure of reporting. Authors should simply address check‑
list items somewhere in the article, with ample detail and 
lucidity. That stated, we think that manuscripts benefit from 
frequent subheadings within the major sections, especially 
the methods and results sections.



BMJ | 27 March 2010 | VoluMe 340       701

research methods & reporting

Box 2 | Noteworthy specific changes in CONSORT 2010 Statement

•	Item 1b (title and abstract)—We added a sub-item on providing a structured summary of trial design, methods, results, and conclusions and referenced the CONSORT 
for abstracts article21

•	Item 2b (introduction)—We added a new sub-item (formerly item 5 in CONSORT 2001) on “Specific objectives or hypotheses”
•	Item 3a (trial design)—We added a new item including this sub-item to clarify the basic trial design (such as parallel group, crossover, cluster) and the allocation ratio
•	Item 3b (trial design)—We added a new sub-item that addresses any important changes to methods after trial commencement, with a discussion of reasons
•	Item 4 (participants)—Formerly item 3 in CONSORT 2001
•	Item 5 (interventions)—Formerly item 4 in CONSORT 2001. We encouraged greater specificity by stating that descriptions of interventions should include “sufficient 

details to allow replication”3

•	Item 6 (outcomes)—We added a sub-item on identifying any changes to the primary and secondary outcome (endpoint) measures after the trial started. This followed 
from empirical evidence that authors frequently provide analyses of outcomes in their published papers that were not the prespecified primary and secondary 
outcomes in their protocols, while ignoring their prespecified outcomes (that is, selective outcome reporting).4 22 We eliminated text on any methods used to enhance 
the quality of measurements

•	Item 9 (allocation concealment mechanism)—We reworded this to include mechanism in both the report topic and the descriptor to reinforce that authors should 
report the actual steps taken to ensure allocation concealment rather than simply report imprecise, perhaps banal, assurances of concealment

•	Item 11 (blinding)—We added the specification of how blinding was done and, if relevant, a description of the similarity of interventions and procedures. We also 
eliminated text on “how the success of blinding (masking) was assessed” because of a lack of empirical evidence supporting the practice as well as theoretical 
concerns about the validity of any such assessment23 24

•	Item 12a (statistical methods)—We added that statistical methods should also be provided for analysis of secondary outcomes
•	Sub-item 14b (recruitment)—Based on empirical research, we added a sub-item on “Why the trial ended or was stopped”25

•	Item 15 (baseline data)—We specified “A table” to clarify that baseline and clinical characteristics of each group are most clearly expressed in a table
•	Item 16 (numbers analysed)—We replaced mention of “intention to treat” analysis, a widely misused term, by a more explicit request for information about retaining 

participants in their original assigned groups26

•	Sub-item 17b (outcomes and estimation)—For appropriate clinical interpretability, prevailing experience suggested the addition of “For binary outcomes, 
presentation of both relative and absolute effect sizes is recommended”27

•	Item 19 (harms)—We included a reference to the CONSORT paper on harms28

•	Item 20 (limitations)—We changed the topic from “Interpretation” and supplanted the prior text with a sentence focusing on the reporting of sources of potential bias 
and imprecision

•	Item 22 (interpretation)—We changed the topic from “Overall evidence.” Indeed, we understand that authors should be allowed leeway for interpretation under 
this nebulous heading. However, the CONSORT Group expressed concerns that conclusions in papers frequently misrepresented the actual analytical results and 
that harms were ignored or marginalised. Therefore, we changed the checklist item to include the concepts of results matching interpretations and of benefits being 
balanced with harms

•	Item 23 (registration)—We added a new item on trial registration. Empirical evidence supports the need for trial registration, and recent requirements by journal 
editors have fostered compliance29

•	Item 24 (protocol)—We added a new item on availability of the trial protocol. Empirical evidence suggests that authors often ignore, in the conduct and reporting of 
their trial, what they stated in the protocol.4 22 Hence, availability of the protocol can instigate adherence to the protocol before publication and facilitate assessment 
of adherence after publication

•	Item 25 (funding)—We added a new item on funding. Empirical evidence points toward funding source sometimes being associated with estimated treatment effects30

CONSORT urges completeness, clarity, and transparency 
of reporting, which simply reflects the actual trial design 
and conduct. However, as a potential drawback, a reporting 
guideline might encourage some authors to report fictitiously 
the information suggested by the guidance rather than what 
was actually done. Authors, peer reviewers, and editors 
should vigilantly guard against that potential drawback and 
refer, for example, to trial protocols, to information on trial 
registers, and to regulatory agency websites. Moreover, the 
CONSORT 2010 Statement does not include recommenda‑
tions for designing and conducting randomised trials. The 
items should elicit clear pronouncements of how and what 
the authors did, but do not contain any judgments on how 
and what the authors should have done. Thus, CONSORT 
2010 is not intended as an instrument to evaluate the quality 
of a trial. Nor is it appropriate to use the checklist to construct 
a “quality score.”

Nevertheless, we suggest that researchers begin trials with 
their end publication in mind. Poor reporting allows authors, 
intentionally or inadvertently, to escape scrutiny of any weak 
aspects of their trials. However, with wide adoption of CON‑
SORT by journals and editorial groups, most authors should 

have to report transparently all important aspects of their 
trial. The ensuing scrutiny rewards well conducted trials and 
penalises poorly conducted trials. Thus, investigators should 
understand the CONSORT 2010 reporting guidelines before 
starting a trial as a further incentive to design and conduct 
their trials according to rigorous standards.

CONSORT 2010 supplants the prior version published in 
2001. Any support for the earlier version accumulated from 
journals or editorial groups will automatically extend to this 
newer version, unless specifically requested otherwise. Jour‑
nals that do not currently support CONSORT may do so by 
registering on the CONSORT website. If a journal supports or 
endorses CONSORT 2010, it should cite one of the original 
versions of CONSORT 2010, the CONSORT 2010 Explanation 
and Elaboration, and the CONSORT website in their “Instruc‑
tions to authors.” We suggest that authors who wish to cite 
CONSORT should cite this or another of the original journal 
versions of CONSORT 2010 Statement, and, if appropriate, 
the CONSORT 2010 Explanation and Elaboration.13 All CON‑
SORT material can be accessed through the original publish‑
ing journals or the CONSORT website. Groups or individuals 
who desire to translate the CONSORT 2010 Statement into 
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other languages should first consult the CONSORT policy 
statement on the website.

We emphasise that CONSORT 2010 represents an evolving 
guideline. It requires perpetual reappraisal and, if necessary, 
modifications. In the future we will further revise the CON‑
SORT material considering comments, criticisms, experi‑
ences, and accumulating new evidence. We invite readers to 
submit recommendations via the CONSORT website.
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ABSTRACT
Since the publication of Standards for QUality
Improvement Reporting Excellence (SQUIRE 1.0)
guidelines in 2008, the science of the field has
advanced considerably. In this manuscript, we
describe the development of SQUIRE 2.0 and its
key components. We undertook the revision
between 2012 and 2015 using (1)
semistructured interviews and focus groups to
evaluate SQUIRE 1.0 plus feedback from an
international steering group, (2) two face-to-face
consensus meetings to develop interim drafts
and (3) pilot testing with authors and a public
comment period. SQUIRE 2.0 emphasises the
reporting of three key components of systematic
efforts to improve the quality, value and safety of
healthcare: the use of formal and informal
theory in planning, implementing and evaluating
improvement work; the context in which the
work is done and the study of the intervention(s).
SQUIRE 2.0 is intended for reporting the
range of methods used to improve healthcare,
recognising that they can be complex and
multidimensional. It provides common ground to
share these discoveries in the scholarly literature
(http://www.squire-statement.org).

In 2005, draft publication guidelines for
quality improvement reporting debuted in
Quality and Safety in Health Care.1 At
that time, publications of scholarly work
about healthcare improvement were often
confusing and of limited value. Leaders in
the field were working to consolidate the
evidence for a science of improvement2 3

and without guidance on how to write
their findings, authors struggled to report
their improvement work in a reliable and
consistent way.4 5 These factors influenced
the initial publication in 2008 of the
Standards for QUality Improvement
Reporting Excellence (SQUIRE),6 which

we will refer to as SQUIRE 1.0. The
guidelines were developed in an effort to
reduce uncertainty about the information
deemed to be important in scholarly
reports of healthcare improvement and to
increase the completeness, precision and
transparency of those reports.
In the intervening years, the reach of

systematic efforts to improve the quality,
safety and value of healthcare has grown.
Health professionals’ education world-
wide now includes improvement as a
standard competency.7–11 The science of
the field also continues to advance
through guidance on applying formal and
informal theory in the development and
interpretation of improvement pro-
grammes;12 stronger ways to identify,
assess and describe context;13–16 recom-
mendations for clearer, more complete
descriptions of interventions17 and devel-
opment of initial guidance on how to
study an intervention.18

In this setting, we have undertaken a
revision of SQUIRE 1.0. When we
began, it rapidly became apparent that a
wide variety of approaches had devel-
oped for improving healthcare, ranging
from formative to experimental to evalu-
ative. Rather than limiting the revised
guidelines to only a few of these, we fash-
ioned them to be applicable across the
many methods that are used. We aimed
to reflect the dynamic nature of the field
and support its further development.
This article describes the development
and content of SQUIRE 2.0 (table 1).

SQUIRE 2.0 DEVELOPMENTAL PATH
We developed SQUIRE 2.0 between
2012 and 2015 in three overlapping
phases: (1) evaluation of the initial
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Table 1 Revised Standards for QUality Improvement Reporting Excellence (SQUIRE 2.0) publication guidelines

Text section and item
name Section or item description

Notes to authors ▸ The SQUIRE guidelines provide a framework for reporting new knowledge about how to improve healthcare.
▸ The SQUIRE guidelines are intended for reports that describe system level work to improve the quality, safety

and value of healthcare, and used methods to establish that observed outcomes were due to the intervention(s).
▸ A range of approaches exists for improving healthcare. SQUIRE may be adapted for reporting any of these.
▸ Authors should consider every SQUIRE item, but it may be inappropriate or unnecessary to include every

SQUIRE element in a particular manuscript.
▸ The SQUIRE glossary contains definitions of many of the key words in SQUIRE.
▸ The explanation and elaboration document provides specific examples of well-written SQUIRE items and an

in-depth explanation of each item.
▸ Please cite SQUIRE when it is used to write a manuscript.

Title and abstract

1. Title Indicate that the manuscript concerns an initiative to improve healthcare (broadly defined to include the quality, safety,
effectiveness, patient-centredness, timeliness, cost, efficiency and equity of healthcare).

2. Abstract a. Provide adequate information to aid in searching and indexing.
b. Summarise all key information from various sections of the text using the abstract format of the intended

publication or a structured summary such as: background, local problem, methods, interventions, results,
conclusions.

Introduction Why did you start?

3. Problem description Nature and significance of the local problem.

4. Available knowledge Summary of what is currently known about the problem, including relevant previous studies.

5. Rationale Informal or formal frameworks, models, concepts and/or theories used to explain the problem, any reasons or
assumptions that were used to develop the intervention(s) and reasons why the intervention(s) was expected to work

6. Specific aims Purpose of the project and of this report.

Methods What did you do?

7. Context Contextual elements considered important at the outset of introducing the intervention(s).

8. Intervention(s) a. Description of the intervention(s) in sufficient detail that others could reproduce it.
b. Specifics of the team involved in the work.

9. Study of the intervention(s) a. Approach chosen for assessing the impact of the intervention(s).
b. Approach used to establish whether the observed outcomes were due to the intervention(s).

10. Measures a. Measures chosen for studying processes and outcomes of the intervention(s), including rationale for choosing
them, their operational definitions and their validity and reliability.

b. Description of the approach to the ongoing assessment of contextual elements that contributed to the success,
failure, efficiency and cost.

c. Methods employed for assessing completeness and accuracy of data.

11. Analysis a. Qualitative and quantitative methods used to draw inferences from the data.
b. Methods for understanding variation within the data, including the effects of time as a variable.

12. Ethical considerations Ethical aspects of implementing and studying the intervention(s) and how they were addressed, including, but not limited
to, formal ethics review and potential conflict(s) of interest.

Results What did you find?

13. Results a. Initial steps of the intervention(s) and their evolution over time (eg, time-line diagram, flow chart or table),
including modifications made to the intervention during the project.

b. Details of the process measures and outcomes.
c. Contextual elements that interacted with the intervention(s).
d. Observed associations between outcomes, interventions and relevant contextual elements.
e. Unintended consequences such as unexpected benefits, problems, failures or costs associated with the

intervention(s).
f. Details about missing data.

Continued
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SQUIRE guidelines, (2) early revisions and (3) pilot
testing with late revisions.
We began the evaluation of SQUIRE 1.0 by collect-

ing data to assess its clarity and usability.19

Semistructured interviews and focus groups with 29
end users of SQUIRE 1.0 revealed that many found
SQUIRE 1.0 helpful in planning and doing improve-
ment work, but less so in the writing process. This
issue was especially apparent in the efforts to write
about the cyclic, iterative process that often occurs
with improvement interventions. SQUIRE 1.0 was
seen by many as unnecessarily complex with too
much redundancy and lacking a clear distinction
between ‘doing improvement’ and ‘studying the
improvement’. A recent independent study and editor-
ial also documented and addressed some of these
challenges.20 21

In the second phase, we convened an international
advisory group of 18 experts that included editors,
authors, researchers and improvement professionals.
This group met through three conference calls,
reviewed SQUIRE 1.0 and the results of the end-user
evaluation, and provided detailed feedback on succes-
sive revisions. This advisory group and additional par-
ticipants attended two consensus conferences in 2013
and 2014 where they engaged in intensive analysis
and made recommendations that further guided the
revision process.
In the third phase, 44 authors used an interim draft

version of the updated SQUIRE guidelines to write

sections of a manuscript. Each author then provided
comments on the utility and understandability of the
draft guidelines, and in their submitted section, identi-
fied the portions of their writing samples that fulfilled
the items of that section.22 We also obtained detailed
feedback about this draft version through semistruc-
tured interviews with 11 biomedical journal editors.
The data from this phase revealed areas needing
further clarification, and which specific items were
prone to misinterpretation. Finally, a penultimate
draft was emailed to over 450 individuals around the
world, including the advisory group, consensus
meeting participants, authors, reviewers, editors,
faculty in fellowship programmes and trainees. This
version was also posted on the SQUIRE website with
an invitation for public feedback. We used the informa-
tion from this process to write SQUIRE 2.0 (table 1).

SQUIRE 2.0
Many publication guidelines, including CONSORT
(randomised trials), STROBE (observational studies)
and PRISMA (systematic reviews) focus on a particu-
lar study methodology (http://www.equator-network.
org). In contrast, SQUIRE 2.0 is designed to apply
across the many approaches used for systematically
improving the quality, safety and value of healthcare.
Methods range from iterative changes using plan–do–
study–act cycles in single settings to retrospective ana-
lyses of large-scale programmes to multisite rando-
mised trials. We encourage authors to apply other

Table 1 Continued

Text section and item
name Section or item description

Discussion What does it mean?

14. Summary a. Key findings, including relevance to the rationale and specific aims.
b. Particular strengths of the project.

15. Interpretation a. Nature of the association between the intervention(s) and the outcomes.
b. Comparison of results with findings from other publications.
c. Impact of the project on people and systems.
d. Reasons for any differences between observed and anticipated outcomes, including the influence of context.
e. Costs and strategic trade-offs, including opportunity costs.

16. Limitations a. Limits to the generalisability of the work.
b. Factors that might have limited internal validity such as confounding, bias or imprecision in the design,

methods, measurement or analysis.
c. Efforts made to minimise and adjust for limitations.

17. Conclusions a. Usefulness of the work.
b. Sustainability.
c. Potential for spread to other contexts.
d. Implications for practice and for further study in the field.
e. Suggested next steps.

Other information

18. Funding Sources of funding that supported this work. Role, if any, of the funding organisation in the design, implementation,
interpretation and reporting.
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publication guidelines—particularly those that focus
on specific study methods—along with SQUIRE, as
appropriate. Authors should carefully consider the
relevance of each SQUIRE item, but recognise that it
is sometimes not necessary, nor even possible, to
include each item in a particular manuscript.
SQUIRE 2.0 retains the IMRaD (introduction,

methods, results and discussion) structure.23 Although
used primarily for reporting research within a spectrum
of study designs, this structure expresses the underlying
logic of most systematic investigations, and is familiar to
authors, editors, reviewers and readers. We continue to
use A. Bradford Hill’s four fundamental questions for
writing: Why did you start? What did you do? What
did you find? What does it mean?24 In our evaluation of
SQUIRE 1.0, novice authors found these questions to
be straightforward, clear and useful.
SQUIRE 2.0 contains 18 items, but omits the mul-

tiple subitems that were a source of confusion for
SQUIRE 1.0 users.19 A range of approaches exists for
improving healthcare, and SQUIRE may be adapted
for reporting any of these. As stated above, authors
should consider every SQUIRE item, but it may be
inappropriate or unnecessary to include every SQUIRE
item in a particular manuscript. In addition, authors
need not use items in the order in which they appear.
Major changes between SQUIRE 1.0 and 2.0 are con-
centrated in four areas: (1) terminology, (2) theory, (3)
context and (4) studying the intervention(s).

Terminology
The elaborate detail in SQUIRE 1.0 was seen by users
as both a blessing and a curse19: helpful in designing
and executing quality improvement work, but less
useful in the writing process. The level of detail some-
times led to confusion about what to include or not
include in a manuscript. Consequently, we made the
items in SQUIRE 2.0 shorter and more direct.
A major challenge in the reporting of systematic

efforts to improve healthcare is the multiplicity of
terms used to describe the work, which is challenging
for novices and experts alike. Improvement work
draws on the epistemology of a variety of fields, and
depending on one’s field of study, the same words can
carry different connotations, a particularly undesirable
state of affairs. Terms such as ‘quality improvement’,
‘implementation science’ and ‘improvement science’
refer to approaches that have many similarities, but can
also connote important (and often-debated) differ-
ences. Other terms such as ‘healthcare delivery
science’, ‘patient safety’ and even simply ‘improve-
ment’ are also subject to surprising variation in inter-
pretation. To address this problem in semantics,
we created a glossary of terms used in SQUIRE 2.0
(box 1). The glossary provides the intended meaning
of certain key terms as we have used them in SQUIRE
2.0 (table 1). These definitions may be helpful in other
endeavours, but are not necessarily intended to be

adopted for use in other contexts. Overall, we sought
terms and definitions that would be useful to the
largest possible audience. For example, we chose ‘inter-
vention(s)’ to refer to the changes that are made. We
decided not to use the word ‘improvement’ in the indi-
vidual items (although it remains in the SQUIRE
acronym) to encourage authors to report efforts that
did not lead to changes for the better. Reporting well
done, negative studies is vital for the learning in this
discipline.

Theory
SQUIRE 2.0 includes a new item titled ‘rationale’.
Biomedical and clinical research is driven by iterative
cycles of theory building and hypothesis testing.
Healthcare improvement work has not consistently
based the planning, design and execution of its pro-
grammes solidly in theory, to the detriment of the
work. For this reason, SQUIRE 2.0 explicitly includes
an item devoted to theory, although we chose to use
the broader and less technical label ‘rationale’ to
encourage authors to be explicit in reporting formal
and informal theories, models, concepts or even
hunches as to why they expected a particular interven-
tion to work in a particular context. A plain language
interpretation of ‘rationale’ might be, ‘why did you
think this would work?’ A recent narrative review of
the nature of theory and its use in improvement
describes the many types and applications of theory,
and considers pitfalls in using and not using theory.12

The addition of the ‘rationale’ item is intended to
encourage clarity around assumptions about the
nature of the intervention, the context and the
expected outcomes. The presence of a well thought
out rationale will align with appropriate measures and
with the study of the intervention; it may also be the
starting point for the next round of work. The
‘summary’ item in the discussion section encourages
authors to revisit the original rationale in the light of
its findings and in the larger context of similar
projects.

Context
SQUIRE 2.0 accepts ‘context’ as the key features of
the environment in which the work is immersed and
which are interpreted as meaningful to the success,
failure and unexpected consequences of the interven-
tion(s), as well as the relationship of these to the sta-
keholders (eg, improvement team, clinicians, patients,
families, etc).13–16 Systematic efforts to improve
healthcare should contain clear descriptions and
acknowledgement of context, rather than efforts to
control it or explain it away. SQUIRE 1.0 included
context with items in all sections of the manuscript,
but context did not rise to the level of a distinct item
itself. SQUIRE 2.0 recognises context as a fundamen-
tal item in the methods section, but its relevance is
not limited to this section. In addition to affecting the
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Box 1 Glossary of key terms used in Standards for QUality Improvement Reporting Excellence (SQUIRE) 2.0.
This glossary provides the intended meaning of selected words and phrases as they are used in the SQUIRE 2.0
guidelines. They may, and often do, have different meanings in other disciplines, situations and settings

Assumptions
Reasons for choosing the activities and tools used to bring about changes in healthcare services at the system level.
Context
Physical and sociocultural make-up of the local environment (eg, external environmental factors, organisational dynamics,
collaboration, resources, leadership and the like), and the interpretation of these factors (‘sense-making’) by the health-
care delivery professionals, patients and caregivers that can affect the effectiveness and generalisability of intervention(s).
Ethical aspects
The value of system-level initiatives relative to their potential for harm, burden and cost to the stakeholders. Potential
harms particularly associated with efforts to improve the quality, safety and value of healthcare services include opportun-
ity costs, invasion of privacy and staff distress resulting from disclosure of poor performance.25

Generalisability
The likelihood that the intervention(s) in a particular report would produce similar results in other settings, situations or
environments (also referred to as external validity).
Healthcare improvement
Any systematic effort intended to raise the quality, safety and value of healthcare services, usually done at the system
level. We encourage the use of this phrase rather than ‘quality improvement’, which often refers to more narrowly defined
approaches.
Inferences
The meaning of findings or data, as interpreted by the stakeholders in healthcare services—improvers, healthcare delivery
professionals and/or patients and families.
Initiative
A broad term that can refer to organisation-wide programmes, narrowly focused projects or the details of specific inter-
ventions (eg, planning, execution and assessment).
Internal validity
Demonstrable, credible evidence for efficacy (meaningful impact or change) resulting from introduction of a specific inter-
vention into a particular healthcare system.
Intervention(s)
The specific activities and tools introduced into a healthcare system with the aim of changing its performance for the
better. Complete description of an intervention includes its inputs, internal activities and outputs (eg, in the form of a
logic model) and the mechanism(s) by which these components are expected to produce changes in a system’s
performance.17

Opportunity costs
Loss of the ability to perform other tasks or meet other responsibilities resulting from the diversion of resources needed
to introduce, test or sustain a particular improvement initiative.
Problem
Meaningful disruption, failure, inadequacy, distress, confusion or other dysfunction in a healthcare service delivery system
that adversely affects patients, staff or the system as a whole, or that prevents care from reaching its full potential.
Process
The routines and other activities through which healthcare services are delivered.
Rationale
Explanation of why particular intervention(s) were chosen, and why it was expected to work, be sustainable and be replic-
able elsewhere.
Systems
The interrelated structures, people, processes and activities that together create healthcare services for and with individual
patients and populations. For example, systems exist from the personal self-care system of a patient to the individual pro-
vider–patient dyad system, to the microsystem, to the macrosystem and all the way to the market/social/insurance system.
These levels are nested within each other.
Theory or theories
Any ‘reason-giving’ account that asserts causal relationships between variables (causal theory) or that makes sense of an
otherwise obscure process or situation (explanatory theory). Theories come in many forms, and serve different purposes in
the phases of improvement work. It is important to be explicit and well founded about any informal and formal theory
(or theories) that are used.
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development of the rationale and subsequent design
of the intervention(s), context plays a key role in the
iterations of intervention(s) and the outcomes. While
it is often not simple to capture or describe context,
understanding its impact on the design, implementa-
tion, measurement and results make it a vital contribu-
tor in identifying and reporting the factors and
mechanisms responsible for the success or failure of
the intervention(s).

Studying the intervention(s)
The study of the intervention is, perhaps, the most
challenging item in SQUIRE. In the evaluation of
SQUIRE 1.019 and in the pilot testing,22 many were
perplexed by this item and its subelements. This item
was intended to encourage a more formal assessment
of the intervention and its associated outcomes. In
SQUIRE 2.0, this section is called ‘study of the inter-
vention(s)’ (table 1).
‘Doing’ an improvement project is fundamentally

different from ‘studying’ it. The primary purpose of
‘doing’ improvement is to produce better local pro-
cesses and outcomes rather than contribute to new
generalisable knowledge. In contrast, the reason for
‘studying’ the intervention is mainly to contribute
to the body of knowledge about the efficacy and
generalisability of efforts for improving healthcare.
Both ‘doing’ and ‘studying’ are required for a deep
understanding of the nature and impact of the inter-
vention(s) as well as the possible underlying mechan-
isms. ‘Study of the intervention(s)’ focuses mainly on
whether and why an intervention ‘works’. It should
align with the rationale and may include, but is not
limited to, preplanned formal testing of the proposed
theory that the intervention(s) actually produced the
observed changes, as well as the impact of the interven-
tion(s) on the context in which the work was done.
SQUIRE 2.0 asks authors to be as transparent, com-

plete and as accurate as possible about reporting
‘doing’ and ‘studying’ improvement work as both
aspects of the work are key to scholarly reporting.
The ‘summary’ and ‘interpretation’ items in the dis-
cussion encourage authors to explain potential
mechanisms by which the intervention(s) resulted (or
failed to result) in change, thereby developing
explanatory theories that can be subsequently tested.

CONCLUSIONS
The development of SQUIRE 2.0 consisted of a
detailed analysis of SQUIRE 1.0, input from experts
in the field and thorough pilot testing. Many methods
and philosophical approaches to improve the quality,
safety and value of healthcare are available. The sys-
tematic efforts to improve healthcare are often
complex and multidimensional, and their effectiveness
is inherently context dependent. SQUIRE 2.0 provides
common ground on which the discoveries contributed

by the various approaches can advance the field by
sharing them in the published literature.
At the same time, we recognise that simply publish-

ing SQUIRE 2.0 will not effect this change; additional
efforts and resources are required. For example, we
have created an explanation and elaboration (E&E)
document (Goodman D, Ogrinc G, Davies L; personal
communication, 2015) to accompany this article. For
each item in SQUIRE 2.0, the E&E provides one or
more examples from the published literature and a
commentary on how the example(s) meets or does not
meet the item’s standards; this information brings the
content of each item to life. The SQUIRE website
(http://www.squire-statement.org) contains a number
of resources in addition to the guidelines themselves,
including interactive E&E pages and video commen-
taries. The website supports an emerging online com-
munity for the continuous use, conversation about and
evaluation of the guidelines.
Writing about improvement can be challenging.

Sharing successes, failures and developments through
scholarly literature is an essential component of the
complex work required in order to improve health-
care services for patients, professionals and the public.
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Enhancing transparency in reporting the
synthesis of qualitative research: ENTREQ
Allison Tong1,2*†, Kate Flemming3†, Elizabeth McInnes4†, Sandy Oliver5 and Jonathan Craig1,2
Abstract

Background: The syntheses of multiple qualitative studies can pull together data across different contexts,
generate new theoretical or conceptual models, identify research gaps, and provide evidence for the development,
implementation and evaluation of health interventions. This study aims to develop a framework for reporting the
synthesis of qualitative health research.

Methods: We conducted a comprehensive search for guidance and reviews relevant to the synthesis of qualitative
research, methodology papers, and published syntheses of qualitative health research in MEDLINE, Embase, CINAHL
and relevant organisational websites to May 2011. Initial items were generated inductively from guides to
synthesizing qualitative health research. The preliminary checklist was piloted against forty published syntheses of
qualitative research, purposively selected to capture a range of year of publication, methods and methodologies,
and health topics. We removed items that were duplicated, impractical to assess, and rephrased items for clarity.

Results: The Enhancing transparency in reporting the synthesis of qualitative research (ENTREQ) statement consists
of 21 items grouped into five main domains: introduction, methods and methodology, literature search and
selection, appraisal, and synthesis of findings.

Conclusions: The ENTREQ statement can help researchers to report the stages most commonly associated with the
synthesis of qualitative health research: searching and selecting qualitative research, quality appraisal, and methods
for synthesising qualitative findings. The synthesis of qualitative research is an expanding and evolving
methodological area and we would value feedback from all stakeholders for the continued development and
extension of the ENTREQ statement.

Keywords: Thematic synthesis, Standards, Qualitative health research, Reporting
Background
Methods to synthesise qualitative research began with
the recognition that providing evidence-based healthcare
and health policy requires a range of evidence beyond
that provided by the ‘rationalist’ model of systematic
reviewing of quantitative research [1]. Qualitative re-
search aims to provide an in-depth understanding into
human behaviour, emotion, attitudes and experiences.
The synthesis of findings from multiple qualitative stud-
ies can provide a range and depth of meanings,
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reproduction in any medium, provided the or
experiences, and perspectives of participants across
health-care contexts. Syntheses of qualitative research
can pull together data across different contexts, generate
new theoretical or conceptual models, identify research
gaps, inform the development of primary studies, and
provide evidence for the development, implementation
and evaluation of health interventions [2-9]. The synthe-
sis, or “bringing together” of the findings of primary
qualitative studies is emerging as an important source of
evidence for healthcare and policy [10]. Many aspects of
the methods for synthesising qualitative research are in
the early stages of development.
The number of published syntheses of qualitative

health research is increasing (Figure 1). There are a
wide range of qualitative synthesis methods with many
common features, but also key differences [1]. The
td. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
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main methods of qualitative synthesis include: meta-
ethnography [11]; thematic synthesis [12]; critical inter-
pretive synthesis [4]; narrative synthesis [13]; and
meta-study [14-16]. One of the first methods identified
for synthesising qualitative research - meta-ethnography
- has subsequently influenced the development of other
methods such as thematic analysis and critical interpret-
ive synthesis through the use of its terminology and con-
cepts, as well as extending and adapting its methods.
Figure 2 provides examples of the wide-ranging terms
used to describe different qualitative synthesis methods.
Some of the adaptations of qualitative syntheses have,
however, resulted in inconsistent use of terms for de-
scribing key stages of synthesis [17]. For users of
Figure 2 Word cloud of the methodological terms used in published
prominence to words that appear more frequently in the source text. The
381 published synthesis of qualitative health research (to 31st May 2011) an
cloud.
qualitative syntheses the different labels used to describe
similar qualitative synthesis methods and the inconsist-
ent use of terms to describe the different stages within
qualitative reviews can be confusing [1,18]. While there
are differences in approaches and rationale for some
qualitative synthesis methods (for example, Critical In-
terpretive Synthesis may be better suited for large di-
verse bodies of literature while meta-ethnography may
be better for analysing a smaller number of papers) [4]
there is a core set of techniques common to most quali-
tative synthesis methods.
While there are reporting guidelines for qualitative re-

search [19], there are no published guidelines for reporting
the synthesis of qualitative research. Reporting guidelines
synthesis of qualitative health research. Word clouds give more
methodological terms were extracted from the title/abstract/full text of
d entered into Tagxedo, an online tool which generated a word
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for quantitative systematic reviews exist and these are
helping to set standards for both the conduct and report-
ing of these reviews [20]. Currently, most synthesises of
qualitative research have been undertaken by those with
an interest in methodological development, and therefore
reviews appear to be well-reported. Increasingly, the meth-
odologies associated with synthesis of qualitative research
are being used by researchers and students new to the
process. It is important at this time to begin to establish
reporting standards. Developing reporting guidelines for
qualitative synthesis may assist researchers to improve
both the conduct and reporting of qualitative syntheses
and enable the end-user to better understand the pro-
cesses involved in developing a qualitative synthesis.
The aim of this paper is to report on the first phase of

the development of guidelines to encourage transparency
in reporting syntheses of qualitative research; to assist
end-users to identify the core steps involved and to pro-
vide a tool to help clarify to the various concepts and
terms used to describe similar processes in qualitative
syntheses.

Methods
ENTREQ Development
It is acknowledged that there is no single best or correct
approach to developing guidelines [21]. Where feasible,
we have reported the development of our guideline
drawing from steps provided in ‘Guidance for developers
of health research reporting guidelines’ by David Moher
and colleagues [21], available at www.equator-network.
org (an international initiative that seeks to improve reli-
ability and value of medical research by promoting
transparent reporting).

Identify the need for a guideline
We identified the need for a reporting guideline for syn-
theses of qualitative research as a result of our collective
experiences in using, publishing, reviewing and teaching
syntheses of qualitative health research, debriefing notes
taken after an international conference symposium on
the synthesis of qualitative health research (Qualitative
Health Research Conference in Vancouver, Canada, 2010,
KF/AT) and a seminar at the Qualitative Health Research
Collaboration in Sydney, Australia, 2011, (AT/EM).
To further establish a need for a reporting guideline,

we conducted a comprehensive search for guidance and
reviews relevant to the synthesis of qualitative research,
methodology papers, and published syntheses of qualita-
tive health research using the terms for “qualitative re-
search” combined with terms relating to synthesis
(systematic review, synthesis, thematic synthesis, meta-
ethnography, meta-study, meta-analysis) (Additional file 1).
The searches were conducted in electronic medical litera-
ture databases including MEDLINE, EMBASE, and
CINAHL from inception to 20th May 2011, and in Google
Scholar. Relevant organisational websites including the
EQUATOR Network database of reporting guidelines
(www.equator-network.org) and reference lists of relevant
articles were also searched. We identified 381 syntheses of
qualitative research, with the number of publications ex-
ponentially increasing from 1994 to May 2011 (Additional
file 2, Figure 1).

Generating items for inclusion in the checklist
The initial items for inclusion in the preliminary “Enhan-
cing transparency in reporting the synthesis of qualitative
research (ENTREQ) Statement” were generated inductively
from guides to synthesising qualitative health research
[1,10], seminal methodology papers [4,11,12,22-24] and the
authors’ experience in conducting and appraising qualita-
tive syntheses (AT, KF, EM,). The items were compiled and
grouped into five categories: introduction; methods and
methodology; literature search and selection; appraisal; and
synthesis of findings.

Pilot testing the checklist
In order to test our preliminary framework and to reach
consensus for the inclusion of each item, the reporting
framework was pilot tested against forty published syn-
theses of qualitative research, which were purposively
selected from our search results to capture a range of
year of publication, methods and methodologies, and
health topics (Additional file 3). Three members of the
research team (AT/KF/EM) independently piloted the
guidance initially against 32 of these reviews, by extract-
ing relevant data for each guidance item. During this
time we met via teleconferences to discuss the results of
the testing and made a series of revisions to the
ENTREQ Statement. We removed items that were
duplicated. Items were also rephrased for clarity where
there was ambiguity. The revised statement was tested
against the eight remaining reviews and no further
changes were made. On average, it took 5 to 20 minutes
to assess each review using the ENTREQ Statement.
The results are provided in Additional file 3.

Results and discussion
ENTREQ Statement: content and rationale
The ENTREQ statement consists of 21 items grouped
into five main domains: introduction, methods and
methodology, literature search and selection, appraisal,
and synthesis of findings (Table 1). For each item, a de-
scriptor and examples are provided. Below we present a
rationale for each domain and its associated items.

Introduction, methods and methodology (Domains 1 and 2)
The methodology and approaches selected are usually
influenced by the research question (outlined in the

http://www.equator-network.org
http://www.equator-network.org
http://www.equator-network.org


Table 1 Enhancing transparency in reporting the synthesis of qualitative research: the ENTREQ statement

No Item Guide and description

1 Aim State the research question the synthesis addresses.

2 Synthesis
methodology

Identify the synthesis methodology or theoretical framework which underpins the synthesis, and describe the rationale
for choice of methodology (e.g. meta-ethnography, thematic synthesis, critical interpretive synthesis, grounded theory
synthesis, realist synthesis, meta-aggregation, meta-study, framework synthesis).

3 Approach to
searching

Indicate whether the search was pre-planned (comprehensive search strategies to seek all available studies) or iterative (to
seek all available concepts until they theoretical saturation is achieved).

4 Inclusion criteria Specify the inclusion/exclusion criteria (e.g. in terms of population, language, year limits, type of publication, study type).

5 Data sources Describe the information sources used (e.g. electronic databases (MEDLINE, EMBASE, CINAHL, psycINFO, Econlit), grey
literature databases (digital thesis, policy reports), relevant organisational websites, experts, information specialists, generic web
searches (Google Scholar) hand searching, reference lists) and when the searches conducted; provide the rationale for using
the data sources.

6 Electronic Search
strategy

Describe the literature search (e.g. provide electronic search strategies with population terms, clinical or health topic terms,
experiential or social phenomena related terms, filters for qualitative research, and search limits).

7 Study screening
methods

Describe the process of study screening and sifting (e.g. title, abstract and full text review, number of independent reviewers
who screened studies).

8 Study characteristics Present the characteristics of the included studies (e.g. year of publication, country, population, number of participants, data
collection, methodology, analysis, research questions).

9 Study selection
results

Identify the number of studies screened and provide reasons for study exclusion (e,g, for comprehensive searching, provide
numbers of studies screened and reasons for exclusion indicated in a figure/flowchart; for iterative searching describe reasons
for study exclusion and inclusion based on modifications t the research question and/or contribution to theory development).

10 Rationale for
appraisal

Describe the rationale and approach used to appraise the included studies or selected findings (e.g. assessment of conduct
(validity and robustness), assessment of reporting (transparency), assessment of content and utility of the findings).

11 Appraisal items State the tools, frameworks and criteria used to appraise the studies or selected findings (e.g. Existing tools: CASP, QARI,
COREQ, Mays and Pope [25]; reviewer developed tools; describe the domains assessed: research team, study design, data
analysis and interpretations, reporting).

12 Appraisal process Indicate whether the appraisal was conducted independently by more than one reviewer and if consensus was required.

13 Appraisal results Present results of the quality assessment and indicate which articles, if any, were weighted/excluded based on the
assessment and give the rationale.

14 Data extraction Indicate which sections of the primary studies were analysed and how were the data extracted from the primary studies?
(e.g. all text under the headings “results /conclusions” were extracted electronically and entered into a computer software).

15 Software State the computer software used, if any.

16 Number of
reviewers

Identify who was involved in coding and analysis.

17 Coding Describe the process for coding of data (e.g. line by line coding to search for concepts).

18 Study comparison Describe how were comparisons made within and across studies (e.g. subsequent studies were coded into pre-existing
concepts, and new concepts were created when deemed necessary).

19 Derivation of
themes

Explain whether the process of deriving the themes or constructs was inductive or deductive.

20 Quotations Provide quotations from the primary studies to illustrate themes/constructs, and identify whether the quotations were
participant quotations of the author’s interpretation.

21 Synthesis output Present rich, compelling and useful results that go beyond a summary of the primary studies (e.g. new interpretation,
models of evidence, conceptual models, analytical framework, development of a new theory or construct).
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introduction), intended synthesis output, reviewer’s
philosophical position, context, and target audience.
Also, reviewers may choose their approach according to
the type of data available. For example, meta-
ethnography works well with primary qualitative studies
offering “thick descriptions” and in-depth analysis. The-
matic synthesis is possible with “thinner” studies. A re-
cent review of qualitative syntheses found that nine
main approaches were used to synthesise qualitative re-
search including: critical interpretive synthesis, grounded
theory synthesis, meta-ethnography, meta-study, the-
matic synthesis, meta-narrative synthesis, textual narra-
tive synthesis, framework synthesis, and ecological
triangulation [1]. A summary of commonly used
approaches for synthesising qualitative health research is
provided in Table 2.

Literature search and selection (Domain 3)
Conducting a systematic search which is reproducible
and comprehensive is a distinguishing characteristic of a



Table 2 Summary of common methodologies for the synthesis of qualitative health research*

Methodology Critical interpretive
synthesis

Grounded
theory
synthesis

Meta-ethnography Meta-study Thematic synthesis

Key seminal
methodology
references

Dixon-woods et al.
2006 [4]

Kearney 2001
[23], Eaves 2001
[22]

Noblit and Hare 1988
[11], Britten et al. 2002
[2]

Paterson et al. 2001
[24]

Thomas and Harden 2008 [12]

Philosophical
positioning**

Subjective idealism – no
single shared reality
independent of
multiple alterative
human constructions

Objective idealism
– a world of
collectively
shared
understandings
exists

Objective idealism – a
world of collectively
shared understandings
exists

Subjective idealism – no
single shared reality
independent of
multiple alterative
human constructions

Critical realism – knowledge of
reality is medicated by one’s
beliefs and perspectives

Literature
search

Theoretical sampling Theoretical
sampling

Non-specified Not-specified Systematic, comprehensive

Quality
appraisal

The degree to which
the research findings
can inform theory
development

Implicit
judgement
about the
context, quality
and usefulness of
the study

Judgement based on
relevance; CASP

Focuses on rigour and
the epistemological
soundness of the
research methods

Criteria related to aims, context,
rationale, methods and findings,
reliability, validity, appropriateness
of methods for ensuring findings
are grounded in participant
perspectives

Analysis
techniques
and concepts

• Concurrent iteration
of the research
questions

• Concurrent
data collection
and analysis

• Reciprocal translational
analysis (translation of
concepts from individual
studies – 1st/2nd order
constructs)

• Analyse findings –
meta-data-analysis

• Line by line coding of text from
primary studies

• Extract data and
summarise papers

• Theory is
derived
inductively from
the data

• Refutational synthesis
(explore and explain
contradictions between
studies – 1st/2nd order
constructs)

• Analyse methods –
meta-method)

• Free codes organised into
descriptive themes

• Define and apply
codes

• Constant
comparison of
data

• Lines of argument
(grounded theorising
based on synthesising
translations)

• Analyse theory –
meta-theory

• Further interpretation to develop
analytical themes

• Develop a critique,
generate themes

• Bring together all
three components of
the analysis

Synthesis
output

• New theoretical
conceptualisation –
synthetic construct

• Generation of a
new, higher-level
grounded theory

• New insights – 3rd

order constructs
• Account for
differences in research
findings

• Analytical themes that offer a
new interpretation that goes
beyond the primary studies

• New interpretation of
phenomena studied

Topic areas
and study
references†

Access to healthcare by
vulnerable groups [4],
pain management [26]

Domestic
violence [23],
caregiving [22]

Medicine-taking [3],
patients’ help-seeking
experiences in cancer
presentation [6],
palliative care [27]

Chronic illness
experience [14],
influences on shared
decisions making [15],
adolescent health [16]

Children’s experiences of health
eating [12], chronic kidney disease
[28], people’s understanding of
cancer risk [29], organ
transplantation [7], patient-
physician relationships [30]

*This is not a complete list of methodologies as methodologies for the synthesis of qualitative health research are wide ranging; **Adapted from Barnett-Page
and Thomas [1] and Spencer et al. [31]. †References selected to reflect a range of topic areas in health research.
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systematic review; however there are few developed and
tested methods for locating qualitative research, and lack
of consensus as to whether systematic searching is
required [32]. Some argue that exhaustive searching is
not necessary. Instead, reviewers may adopt an iterative
approach where all the available concepts rather than
studies are sought until saturation is reached [1].
A pre-planned sensitive search strategy may combine

search terms relating to the population and context, with
those relating to the health or clinical topic, and terms
relating to experiential and social phenomena (such as
knowledge, attitudes, beliefs, understanding, preferences,
perspectives). These can then be combined with terms
for qualitative methods and methodology. Methodo-
logical filters for qualitative research have been devel-
oped but have undergone little replication and validation
[32]. There are also differences in the indexing of quali-
tative research within electronic databases such as
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MEDLINE, EMBASE, PsycINFO and CINAHL. Within
published syntheses of qualitative research there is often
a lack of transparency about the search processes
employed, with neither the search strategy nor databases
detailed [33]. For a comprehensive approach, the
PRISMA flowchart is recommended for reporting the
different phases of searching, screening and identifying
studies for inclusion in the qualitative synthesis [20].
Qualitative research can often be found in the grey lit-
erature (e.g. technical reports, working papers, thesis
publications). To locate relevant studies, reviewers can
search relevant organisational websites, Google Scholar,
thesis databases, specialist journals, and consult with
experts (researchers, providers, policy makers) in the
relevant fields and librarians.
The inclusion and exclusion of studies may be defined

by factors including population characteristics, health or
clinical topic, methods and methodology (philosophical
approach), language, time frame, or type of publication;
and this should be justified. For readers to make an as-
sessment about the transferability of the findings to their
own setting, a description of the study characteristics,
screening process, and reasons for excluding studies is
needed.

Appraisal (Domain 4)
Quality assessment of qualitative research is challenging
and contentious [25]. Just as there are no standardised
criteria for assessing the quality of all quantitative re-
search, standardising criteria for assessing the standard
of conduct in all qualitative research which embraces a
range of designs, is not possible or appropriate [31,34].
Also, there is little evidence on how the quality of
reporting reflects the robustness, trustworthiness and
transferability of the findings of qualitative studies [35].
Nevertheless, most published syntheses of qualitative re-
search include a quality appraisal of the primary studies.
The rationale underpinning quality assessment and the
methods used to appraise quality vary widely but can be
broadly characterised into three approaches: assessment
of study conduct, appraisal of study reporting, and im-
plicit judgement of the content and utility of the findings
for theory development. Some syntheses exclude low
quality studies, while others comment on or weight
study findings according to their quality [36].
Several appraisal tools have been used including the

Critical Appraisal Skills Program (CASP) [37] which
addresses the principles and assumptions underpinning
qualitative research but does not claim to be a definitive
guide; the Qualitative Assessment Review Instrument
Tool (QARI) [38], which suggests general questions that
require the reader to make a judgement for example
about the “congruency” of the research methodology
with the state philosophical perspective, research
questions, data collection, interpretation of the results;
and Consolidated Criteria for Reporting Qualitative Re-
search (COREQ) [19] which is the only framework
developed explicitly for assessing reporting. Some
reviewers have developed their own appraisal framework
selecting items from existing criteria [25,39-41], aug-
mented with additional criteria they deemed were specif-
ically relevant to the research topic. These were usually
identified by discussion and consensus among the re-
search group. For example, Brunton et al. [42] con-
ducted a systematic review of qualitative research on
children and physical activity and used existing criteria
proposed for assessing quality of qualitative research
but included an additional item, “actively involved
children to an appropriate degree in the design and
conduct of the study,” which they deemed relevant to
their review [42].
Systematic reviewers of qualitative studies have found

that many primary qualitative studies are poorly
reported [3]. Also, some reviewers have found that stud-
ies with sparse detail about the conduct of the research
tend to contribute less to the synthesis [28]. An assess-
ment of the quality of reporting can allow readers to
make an informed judgement about the credibility (can
the research findings be trusted?), dependability (is the
process of research logical, traceable and clearly docu-
mented?), transferability (are the research findings rele-
vant to other settings?) and confirmability (are the
research findings and interpretations linked to the
data?). A reporting framework can also function as a
screening tool for systematic reviewers to determine
study eligibility and inform the development of future
qualitative studies on the topic of interest. For example,
it can highlight qualitative methods and methodologies
that have been effective in gaining in-depth insight into
participants’ perspectives, beliefs and attitudes, and iden-
tify those which could generate more understanding
about a phenomena, but have not been tried and tested.
Also, the process of appraisal can facilitate a deeper
understanding of included papers.
Existing frameworks for reporting qualitative research

may be considered and used as a starting point and
adapted to suit the synthesis topic. The framework
should capture the range of methods and methodologies
of the included studies. In some instances, multiple
reviewers have independently assessed quality and dis-
cussed quality appraisal to achieve consensus. Also, the
rationale for weighting or excluding studies based on
quality appraisal should be explicit.

Synthesis of findings (Domain 5)
For clarity of reporting the analysis process, reviewers
should define which sections of the included articles
were actually analysed; and describe the process of
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coding, comparing and interpreting the data. Specific
analysis techniques and concepts are provided in Table 2.
Details about use of software and number of reviewers
involved in coding and analysis can allow readers to as-
sess the dependability of the findings. It enables readers
to assess whether data are managed in a systemic way.
Quotations from the articles may be included to illus-
trate the themes or constructs identified. The target
audience should also be considered when reporting and
presenting the synthesis output. Ultimately, the synthesis
should generate rich, compelling and new insights that
go beyond a summary of the primary studies; however
some “implicit judgment” and team discussion may be
required to assess this.

Conclusions
The ENTREQ statement was developed to promote ex-
plicit and comprehensive reporting of the synthesis of
qualitative studies. We acknowledge it is unlikely that a
standardised set of procedures will ever be developed,
more probably, a ‘methodological palette’ will be created
from which reviewers can draw methods relevant to the
focus of their review [9]. The proposed guidelines covers
reporting items relating to methodology and methods,
literature searching and selection, appraisal and the syn-
thesis of findings.
The purpose of the ENTREQ statement is to offer

guidance for researchers and reviewers to improve the
reporting of synthesis of qualitative health research. We
believe this document can be a useful resource and
reference for those learning how to conduct a synthesis
of qualitative research and readers of syntheses of quali-
tative health research. But we emphasise that this is not
an absolute, definitive framework. Also, we acknowledge
that we did not complete a Delphi exercise as recom-
mended by the “Guidance for developers of health re-
search reporting guidelines” [21] due to resource
limitations. However, we believe that this initial develop-
ment of the ENTREQ Statement is a crucial step for the
development of a Delphi exercise.
We encourage authors to evaluate the checklist to as-

sess whether it is useful for improving the completeness
of reporting the synthesis of qualitative research. The
synthesis of qualitative research is an expanding and
evolving methodological area and we would value feed-
back from all stakeholders for the continued develop-
ment and extension of the ENTREQ statement in terms
of content, clarity and feasibility.

Additional files

Additional file 1: Search strategy.

Additional file 2: Search results.
Additional file 3: Pilot test: assessment of 40 published synthesis of
qualitative research using the ENTREQ Statement.
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Systematic reviews and meta-analyses have become in-
creasingly important in health care. Clinicians read

them to keep up to date with their field (1, 2), and they are
often used as a starting point for developing clinical prac-
tice guidelines. Granting agencies may require a systematic
review to ensure there is justification for further research
(3), and some health care journals are moving in this di-
rection (4). As with all research, the value of a systematic
review depends on what was done, what was found, and
the clarity of reporting. As with other publications, the
reporting quality of systematic reviews varies, limiting
readers’ ability to assess the strengths and weaknesses of
those reviews.

Several early studies evaluated the quality of review
reports. In 1987, Mulrow examined 50 review articles pub-
lished in four leading medical journals in 1985 and 1986
and found that none met all eight explicit scientific criteria,
such as a quality assessment of included studies (5). In
1987, Sacks and colleagues (6) evaluated the adequacy of
reporting of 83 meta-analyses on 23 characteristics in six
domains. Reporting was generally poor; between one and
14 characteristics were adequately reported (mean � 7.7;
standard deviation � 2.7). A 1996 update of this study
found little improvement (7).

In 1996, to address the suboptimal reporting of meta-
analyses, an international group developed a guidance
called the QUOROM Statement (QUality Of Reporting
Of Meta-analyses), which focused on the reporting of
meta-analyses of randomized, controlled trials (8). In this

article, we summarize a revision of these guidelines, re-
named PRISMA (Preferred Reporting Items for Systematic
reviews and Meta-Analyses), which have been updated to
address several conceptual and practical advances in the
science of systematic reviews (Box 1).

TERMINOLOGY

The terminology used to describe a systematic review
and meta-analysis has evolved over time. One reason for
changing the name from QUOROM to PRISMA was the
desire to encompass both systematic reviews and meta-
analyses. We have adopted the definitions used by the Co-
chrane Collaboration (9). A systematic review is a review of
a clearly formulated question that uses systematic and ex-
plicit methods to identify, select, and critically appraise
relevant research, and to collect and analyze data from the
studies that are included in the review. Statistical methods
(meta-analysis) may or may not be used to analyze and
summarize the results of the included studies. Meta-
analysis refers to the use of statistical techniques in a sys-
tematic review to integrate the results of included studies.

DEVELOPING THE PRISMA STATEMENT

A three-day meeting was held in Ottawa, Ontario,
Canada, in June 2005 with 29 participants, including re-
view authors, methodologists, clinicians, medical editors,
and a consumer. The objective of the Ottawa meeting was
to revise and expand the QUOROM checklist and flow
diagram, as needed.

The executive committee completed the following
tasks, prior to the meeting: a systematic review of studies
examining the quality of reporting of systematic reviews,
and a comprehensive literature search to identify method-
ological and other articles that might inform the meeting,
especially in relation to modifying checklist items. An in-
ternational survey of review authors, consumers, and
groups commissioning or using systematic reviews and
meta-analyses was completed, including the Interna-
tional Network of Agencies for Health Technology As-
sessment (INAHTA) and the Guidelines International
Network (GIN). The survey aimed to ascertain views of
QUOROM, including the merits of the existing checklist
items. The results of these activities were presented during
the meeting and are summarized on the PRISMA Web site
(www.prisma-statement.org).

Ann Intern Med. 2009;151:264-269.
For author affiliations, see end of text.
* Membership of the PRISMA Group is provided in the Acknowledgment.
This article was published at www.annals.org on 21 July 2009.
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Only items deemed essential were retained or added to
the checklist. Some additional items are nevertheless desir-
able, and review authors should include these, if relevant
(10). For example, it is useful to indicate whether the sys-
tematic review is an update (11) of a previous review, and
to describe any changes in procedures from those described
in the original protocol.

Shortly after the meeting a draft of the PRISMA
checklist was circulated to the group, including those in-
vited to the meeting but unable to attend. A disposition file
was created containing comments and revisions from each
respondent, and the checklist was subsequently revised 11
times. The group approved the checklist, flow diagram,
and this summary paper.

Although no direct evidence was found to support re-
taining or adding some items, evidence from other do-
mains was believed to be relevant. For example, Item 5 asks
authors to provide registration information about the sys-
tematic review, including a registration number, if avail-
able. Although systematic review registration is not yet
widely available (12, 13), the participating journals of the
International Committee of Medical Journal Editors
(ICMJE) (14) now require all clinical trials to be registered
in an effort to increase transparency and accountability
(15). Those aspects are also likely to benefit systematic
reviewers, possibly reducing the risk of an excessive num-
ber of reviews addressing the same question (16, 17) and
providing greater transparency when updating systematic
reviews.

THE PRISMA STATEMENT

The PRISMA Statement consists of a 27-item check-
list (Table 1; see also Table S1, available at www.annals
.org, for a downloadable Word template for researchers to
re-use) and a four-phase flow diagram (Figure 1; see also
Figure S1, available at www.annals.org, for a downloadable
Word template for researchers to re-use). The aim of the
PRISMA Statement is to help authors improve the report-
ing of systematic reviews and meta-analyses. We have fo-
cused on randomized trials, but PRISMA can also be
used as a basis for reporting systematic reviews of other
types of research, particularly evaluations of interven-
tions. PRISMA may also be useful for critical appraisal of
published systematic reviews. However, the PRISMA
checklist is not a quality assessment instrument to gauge
the quality of a systematic review.

FROM QUOROM TO PRISMA
The new PRISMA checklist differs in several respects

from the QUOROM checklist, and the substantive specific
changes are highlighted in Table 2. Generally, the
PRISMA checklist “decouples” several items present in the
QUOROM checklist and, where applicable, several check-
list items are linked to improve consistency across the sys-
tematic review report.

The flow diagram has also been modified. Before in-
cluding studies and providing reasons for excluding others,
the review team must first search the literature. This search
results in records. Once these records have been screened
and eligibility criteria applied, a smaller number of articles
will remain. The number of included articles might be
smaller (or larger) than the number of studies, because
articles may report on multiple studies and results from a
particular study may be published in several articles. To
capture this information, the PRISMA flow diagram now
requests information on these phases of the review process.

Box 1. Conceptual Issues in the Evolution From QUOROM
to PRISMA

Completing a Systematic Review Is an Iterative Process
The conduct of a systematic review depends heavily on the scope and 
quality of included studies: thus systematic reviewers may need to 
modify their original review protocol during its conduct. Any systematic 
review reporting guideline should recommend that such changes can 
be reported and explained without suggesting that they are 
inappropriate. The PRISMA Statement (Items 5, 11, 16, and 23) 
acknowledges this iterative process. Aside from Cochrane reviews, all 
of which should have a protocol, only about 10% of systematic 
reviewers report working from a protocol (22). Without a protocol that 
is publicly accessible, it is difficult to judge between appropriate and 
inappropriate modifications. 

Conduct and Reporting Research Are Distinct Concepts
This distinction is, however, less straightforward for systematic reviews 
than for assessments of the reporting of an individual study, because 
the reporting and conduct of systematic reviews are, by nature, closely 
intertwined. For example, the failure of a systematic review to report 
the assessment of the risk of bias in included studies may be seen as a 
marker of poor conduct, given the importance of this activity in the 
systematic review process (37).

Study-Level Versus Outcome-Level Assessment of Risk of Bias
For studies included in a systematic review, a thorough assessment of 
the risk of bias requires both a “study-level” assessment (e.g., 
adequacy of allocation concealment) and, for some features, a newer 
approach called “outcome-level” assessment. An outcome-level 
assessment involves evaluating the reliability and validity of the data 
for each important outcome by determining the methods used to 
assess them in each individual study (38). The quality of evidence may 
differ across outcomes, even within a study, such as between a primary 
efficacy outcome, which is likely to be very carefully and systematically 
measured, and the assessment of serious harms (39), which may rely 
on spontaneous reports by investigators. This information should be 
reported to allow an explicit assessment of the extent to which an 
estimate of effect is correct (38). 

Importance of Reporting Biases
Different types of reporting biases may hamper the conduct and 
interpretation of systematic reviews. Selective reporting of complete 
studies (e.g., publication bias) (28) as well as the more recently 
empirically demonstrated “outcome reporting bias” within individual 
studies (40, 41) should be considered by authors when conducting a 
systematic review and reporting its results. Though the implications of 
these biases on the conduct and reporting of systematic reviews 
themselves are unclear, some previous research has identified that 
selective outcome reporting may occur also in the context of 
systematic reviews (42).
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Table 1. Checklist of Items to Include When Reporting a Systematic Review or Meta-Analysis

Section/Topic Item
#

Checklist Item Reported on
Page #

TITLE
Title 1 Identify the report as a systematic review, meta-analysis, or both.

ABSTRACT
Structured summary 2 Provide a structured summary including, as applicable: background; objectives; data sources; study

eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results;
limitations; conclusions and implications of key findings; systematic review registration number.

INTRODUCTION
Rationale 3 Describe the rationale for the review in the context of what is already known.
Objectives 4 Provide an explicit statement of questions being addressed with reference to participants,

interventions, comparisons, outcomes, and study design (PICOS).

METHODS
Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if

available, provide registration information including registration number.
Eligibility criteria 6 Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g.,

years considered, language, publication status) used as criteria for eligibility, giving rationale.
Information sources 7 Describe all information sources (e.g., databases with dates of coverage, contact with study

authors to identify additional studies) in the search and date last searched.
Search 8 Present full electronic search strategy for at least one database, including any limits used, such

that it could be repeated.
Study selection 9 State the process for selecting studies (i.e., screening, eligibility, included in systematic review,

and, if applicable, included in the meta-analysis).
Data collection process 10 Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate)

and any processes for obtaining and confirming data from investigators.
Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding sources) and any

assumptions and simplifications made.
Risk of bias in individual

studies
12 Describe methods used for assessing risk of bias of individual studies (including specification of

whether this was done at the study or outcome level), and how this information is to be used
in any data synthesis.

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means).
Synthesis of results 14 Describe the methods of handling data and combining results of studies, if done, including

measures of consistency (e.g., I2) for each meta-analysis.
Risk of bias across

studies
15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication

bias, selective reporting within studies).
Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if

done, indicating which were pre-specified.

RESULTS
Study selection 17 Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons

for exclusions at each stage, ideally with a flow diagram.
Study characteristics 18 For each study, present characteristics for which data were extracted (e.g., study size, PICOS,

follow-up period) and provide the citations.
Risk of bias within

studies
19 Present data on risk of bias of each study and, if available, any outcome-level assessment (see

Item 12).
Results of individual

studies
20 For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data

for each intervention group and (b) effect estimates and confidence intervals, ideally with a
forest plot.

Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and measures of
consistency.

Risk of bias across
studies

22 Present results of any assessment of risk of bias across studies (see Item 15).

Additional analysis 23 Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression
[see Item 16]).

DISCUSSION
Summary of evidence 24 Summarize the main findings including the strength of evidence for each main outcome; consider

their relevance to key groups (e.g., health care providers, users, and policy makers).
Limitations 25 Discuss limitations at study and outcome level (e.g., risk of bias), and at review level (e.g.,

incomplete retrieval of identified research, reporting bias).
Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and implications

for future research.

FUNDING
Funding 27 Describe sources of funding for the systematic review and other support (e.g., supply of data);

role of funders for the systematic review.

Academia and Clinic The PRISMA Statement

266 18 August 2009 Annals of Internal Medicine Volume 151 • Number 4 www.annals.org

Downloaded From: http://annals.org/ on 08/18/2016



ENDORSEMENT

The PRISMA Statement should replace the
QUOROM Statement for those journals that have en-
dorsed QUOROM. We hope that other journals will sup-
port PRISMA; they can do so by registering on the
PRISMA Web site. To underscore to authors, and others,
the importance of transparent reporting of systematic re-
views, we encourage supporting journals to reference the
PRISMA Statement and include the PRISMA Web address
in their instructions to authors. We also invite editorial
organizations to consider endorsing PRISMA and encour-
age authors to adhere to its principles.

THE PRISMA EXPLANATION AND ELABORATION PAPER

In addition to the PRISMA Statement, a supporting
Explanation and Elaboration document has been produced
(18) following the style used for other reporting guidelines
(19–21). The process of completing this document in-
cluded developing a large database of exemplars to high-
light how best to report each checklist item, and identify-
ing a comprehensive evidence base to support the inclusion
of each checklist item. The Explanation and Elaboration
document was completed after several face-to-face meet-
ings and numerous iterations among several meeting par-
ticipants, after which it was shared with the whole group
for additional revisions and final approval. Finally, the
group formed a dissemination subcommittee to help dis-
seminate and implement PRISMA.

DISCUSSION

The quality of reporting of systematic reviews is still
not optimal (22–27). In a recent review of 300 systematic

Figure 1. Flow of information through the different phases
of a systematic review.
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Table 2. Substantive Specific Changes Between the QUOROM Checklist and the PRISMA Checklist*

Section/Topic Item QUOROM PRISMA Comment

Abstract √ √ QUOROM and PRISMA ask authors to report an abstract. However, PRISMA
is not specific about format.

Introduction Objective √ This new item (4) addresses the explicit question the review addresses using
the PICO reporting system (which describes the participants, interventions,
comparisons, and outcome[s] of the systematic review), together with the
specification of the type of study design (PICOS); the item is linked to
Items 6, 11, and 18 of the checklist.

Methods Protocol √ This new item (5) asks authors to report whether the review has a protocol
and if so how it can be accessed.

Methods Search √ √ Although reporting the search is present in both QUOROM and PRISMA
checklists, PRISMA asks authors to provide a full description of at least one
electronic search strategy (Item 8). Without such information it is
impossible to repeat the authors’ search.

Methods Assessment of risk of bias
in included studies

√ √ Renamed from “quality assessment” in QUOROM. This item (12) is linked
with reporting this information in the results (Item 19). The new concept of
“outcome-level” assessment has been introduced.

Methods Assessment of risk of bias
across studies

√ This new item (15) asks authors to describe any assessments of risk of bias in
the review, such as selective reporting within the included studies. This
item is linked with reporting this information in the results (Item 22).

Discussion √ √ Although both QUOROM and PRISMA checklists address the discussion
section, PRISMA devotes three items (24–26) to the discussion. In PRISMA
the main types of limitations are explicitly stated and their discussion
required.

Funding √ This new item (27) asks authors to provide information on any sources of
funding for the systematic review.

* A tick indicates the presence of the topic in QUOROM or PRISMA.
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reviews, few authors reported assessing possible publication
bias (22), even though there is overwhelming evidence
both for its existence (28) and its impact on the results of
systematic reviews (29). Even when the possibility of pub-
lication bias is assessed, there is no guarantee that system-
atic reviewers have assessed or interpreted it appropriately
(30). Although the absence of reporting such an assessment
does not necessarily indicate that it was not done, reporting
an assessment of possible publication bias is likely to be a
marker of the thoroughness of the conduct of the system-
atic review.

Several approaches have been developed to conduct
systematic reviews on a broader array of questions. For
example, systematic reviews are now conducted to investi-
gate cost-effectiveness (31), diagnostic (32) or prognostic
questions (33), genetic associations (34), and policy mak-
ing (35). The general concepts and topics covered by
PRISMA are all relevant to any systematic review, not just
those whose objective is to summarize the benefits and
harms of a health care intervention. However, some mod-
ifications of the checklist items or flow diagram will be
necessary in particular circumstances. For example, assess-
ing the risk of bias is a key concept, but the items used to
assess this in a diagnostic review are likely to focus on issues
such as the spectrum of patients and the verification of
disease status, which differ from reviews of interventions.
The flow diagram will also need adjustments when report-
ing individual patient data meta-analysis (36).

We have developed an explanatory document (18) to
increase the usefulness of PRISMA. For each checklist
item, this document contains an example of good report-
ing, a rationale for its inclusion, and supporting evidence,
including references, whenever possible. We believe this
document will also serve as a useful resource for those
teaching systematic review methodology. We encourage
journals to include reference to the explanatory document
in their Instructions to Authors.

Like any evidence-based endeavor, PRISMA is a living
document. To this end we invite readers to comment on
the revised version, particularly the new checklist and flow
diagram, through the PRISMA Web site. We will use such
information to inform PRISMA’s continued development.
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