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Excluded (n=   )

- Not meeting inclusion criteria (n=  )

- Declined to participate (n=  )

- Other reasons (n=  )


Allocated to intervention (n=  )
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- Did not receive allocated intervention

	 (give reasons) (n=  ) 




Analysed (n=  )

- Excluded from analysis  

	 (give reasons) (n= )
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- Excluded from analysis  
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Lost to follow-up  

(give reasons) (n=  )



Discontinued intervention  

(give reasons) (n=  )




Lost to follow-up  

(give reasons) (n= )

Discontinued intervention  
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Allocated to intervention (n=  )
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- Did not receive allocated intervention

	 (give reasons) (n= )
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STROBE STATEMENT
checklist of items that should be included
in reports of observational studies
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SECTION/TOPICS Item N° RECOMMENDATION 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 scientific background
and rationale for the investigation
being reported

Objectives 3 State specific objectives, including
any prespecified 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



SECTION/TOPICS Item N° RECOMMENDATION Page #

METHODS (cont’d)

Participants (cont’d) (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 define all outcomes, exposures,
predictors, potential confounders,
and effect modifiers. Give diagnostic
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 efforts 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

STROBE CHECKLIST (cont’d)
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SECTION/TOPICS Item N° RECOMMENDATION Page #

METHODS (cont’d)

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 numbers of individuals
at each stage of study—eg numbers potentially
eligible, examined for eligibility, confirmed eligible,
included in the study, completing follow-up,
and analysed
(b) Give reasons for non-participation at each stage
(c) Consider use of a flow diagram

Descriptive data 14* (a) Give characteristics of study participants
(eg demographic, clinical, social) and information
on exposures and potential confounders
(b) Indicate number of participants
with missing data for each variable of interest
(c) Cohort study—Summarise follow-up time
(eg, average and total amount)

STROBE CHECKLIST (cont’d)
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SECTION/TOPICS Item N° RECOMMENDATION Page #

RESULTS (cont’d)

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% confidence interval).
Make clear which confounders were adjusted
for and why they were included
(b) Report category boundaries when
continuous variables were categorized
(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

STROBE CHECKLIST (cont’d)
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SECTION/TOPICS Item N° RECOMMENDATION Page #

DISCUSSION (cont’d)

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

STROBE CHECKLIST (cont’d)
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*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed
groups in cohort and cross-sectional studies.

Note: 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
Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/,
and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.

Von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP; STROBE Initiative. The Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE) statement: guidelines for reporting observational studies. Ann Intern Med. 2007
Oct 16;147(8):573-7. Erratum in: Ann Intern Med. 2008 Jan 15;148(2):168. PMID: 17938396



SECTION AND TOPICS Item # CHECKLIST ITEM On page #

TITLE/ABSTRACT/KEYWORDS

1 Identify the article as a study
of diagnostic accuracy
(recommend MeSH heading
'sensitivity and specificity').

INTRODUCTION

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

METHODS

Participants 3 The study population:
The inclusion and exclusion criteria,
setting and locations where data were collected.

4 Participant recruitment:
Was recruitment based on presenting symptoms,
results from previous tests,
or the fact that the participants
had received the index tests
or the reference standard?

5 Participant sampling:
Was the study population a consecutive
series of participants defined
by the selection criteria in item 3 and 4?
If not, specify how participants were
further selected.

STARD checklist for reporting of studies
of diagnostic accuracy
version January 2003
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SECTION AND TOPICS Item # CHECKLIST ITEM On page #

METHODS (cont’d)

Participants (cont’d) 6 Data collection:
Was data collection planned before the index
test and reference standard
were performed (prospective study)
or after (retrospective study)?

Test methods 7 The reference standard and its rationale.

8 Technical specifications of material
and methods involved including
how and when measurements were taken,
and/or cite references for index tests
and reference standard.

9 Definition of and rationale for the units,
cut-offs and/or categories of the results
of the index tests and the reference standard.

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

11 Whether or not the readers of the index tests
and reference standard were blind (masked)
to the results of the other test and describe
any other clinical information
available to the readers.

STARD CHECKLIST (cont’d)
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SECTION AND TOPICS Item # CHECKLIST ITEM On page #

METHODS (cont’d)

Statistical methods 14 Methods for calculating
or comparing measures of diagnostic accuracy,
and the statistical methods used
to quantify uncertainty (e.g. 95%
confidence intervals).

13 Methods for calculating test reproducibility, if done.

RESULTS

Participants 14 When study was performed, including
beginning and end dates of recruitment.

15 Clinical and demographic characteristics
of the study population
(at least information on age, gender,
spectrum of presenting symptoms).

16 The number of participants satisfying
the criteria for inclusion who did or did
not undergo the index tests and/or the reference
standard; describe why participants failed
to undergo either test
(a flow diagram is strongly recommended).

STARD CHECKLIST (cont’d)
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SECTION AND TOPICS Item # CHECKLIST ITEM On page #

RESULTS (cont’d)

Test results 17 Time-interval between the index tests
and the reference standard, and any
treatment administered in between.

18 Distribution of severity of disease (define criteria)
in those with the target condition;
other diagnoses in participants
without the target condition.

19 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, the distribution
of the test results by the results
of the reference standard.

20 Any adverse events from performing
the index tests or the reference standard

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

22 How indeterminate results, missing data
and outliers of the index tests were handled.

STARD CHECKLIST (cont’d)
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SECTION AND TOPICS Item # CHECKLIST ITEM On page #

RESULTS (cont’d)

Estimates (cont’d) 23 Estimates of variability of diagnostic
accuracy between subgroups of participants,
readers or centers, if done.

24 Estimates of test reproducibility, if done.

DISCUSSION

DISCUSSION

25 Discuss the clinical applicability
of the study findings.

STARD CHECKLIST (cont’d)

LITTÉRATURE SCIENTIFIQUE

From the STARD initiative, entitled “Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis PP, Glasziou PP, Irwig LM,
Lijmer JG, Moher D, Rennie D, De Vet HC; Standards for Reporting of Diagnostic Accuracy. Toward complete
and accurate reporting of studies of diagnostic accuracy: the STARD initiative. Standards for Reporting of
Diagnostic Accuracy” was published in January 2003 simultaneously in seven journals:
- Clinical Chemistry 2003;49:1-6
- Annals of Internal Medicine 2003:138:40-4
- Radiology 2003;226:24-8
- British Medical Journal 2003;326:41-4
- American Journal of Clinical Pathology 2003;119:18-22
- Clinical Biochemistry 2003;36:2-7
- Clinical Chemistry Laboratory Medicine 2003;41:68-73
Assessed online February 2010, at http://www.stard-statement.org/
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Eligible patients (n=…)

Excluded patients Reasons (n=…)

Index test (n=…)

Abnormal result

 (n=…)

No reference standard 
(n=…)

Inconclusive

 (n=…)

Target condition

present

 (n=…)

Target condition

absent

 (n=…)

Target condition

present

 (n=…)

Target condition

absent

 (n=…)

Target condition

present

 (n=…)

Target condition

absent

 (n=…)

Inconclusive

 (n=…)

Inconclusive

 (n=…)

Reference standard

(n=…)

Reference standard

(n=…)

Reference standard

(n=…)

No reference standard 
(n=…)

No reference standard 
(n=…)

Normal result

 (n=…)

Inconclusive result

 (n=…)

STARD
Flow diagram
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ReportedSECTION/TOPIC # CHECKLIST ITEM 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.

PRISMA 2009 CHECKLIST
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ReportedSECTION/TOPIC # CHECKLIST ITEM on page#

METHODS (cont’d)

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.

PRISMA 2009 CHECKLIST (cont’d)
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ReportedSECTION/TOPIC # CHECKLIST ITEM on page #

METHODS (cont’d)

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 12 Describe methods used for assessing risk
in individual studies 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.

PRISMA 2009 CHECKLIST (cont’d)
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ReportedSECTION/TOPIC # CHECKLIST ITEM on page #

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
(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]).

PRISMA 2009 CHECKLIST (cont’d)
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PRISMA 2009 CHECKLIST (cont’d)
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From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(6): e1000097. doi:10.1371/journal.pmed1000097
For more information, visit: www.prisma-statement.org.

ReportedSECTION/TOPIC # CHECKLIST ITEM on page #

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., healthcare 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. .
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