
STROBE Explanation

Limitations (19) 
• The identification and discussion of the limitations of a study are an 

essential part of scientific reporting
• to identify the sources of bias and confounding 
• to discuss the relative importance of different biases, including the likely 

direction and magnitude of any potential bias
• to discuss any imprecision of the results (eg. sample size and measurement 

bias)

Vandenbroucke JP, et al. PLoS Med 4(10): e297.



STROBE: Discussion

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

• Compare the study with other published studies regarding validity, 
generalizability, and precision

von Elm E, et al. PLoS Med 4(10): e296.
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What kinds of bias are there in each step?
What are their direction and magnitude?
How are authors dealing with the potential bias?



Example #2

Generalizability
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STROBE: Discussion

Interpretation (20) 
• Give a cautious overall interpretation of results considering objectives, 

limitations, multiplicity of analyses, results from similar studies, and 
other relevant evidence

Generalizability (21) 
• Discuss the generalizability (external validity) of the study results

von Elm E, et al. PLoS Med 4(10): e296.



STROBE Explanation

Interpretation (20) 
• The heart of the discussion section
• Do not over-interpret
• Authors should put their results in context with similar studies and 

explain how the new study affects the existing body of evidence, 
ideally by referring to a systematic review

Vandenbroucke JP, et al. PLoS Med 4(10): e297.



STROBE Explanation

Interpretation (20) 
• Do not ignore or omit references that are contrary to your thesis or 

findings
• The peer reviewers will find them!
• Need a balanced, unbiased discussion

• What future studies might shed further light on the issues you 
examined?

• It is safe to mention studies that are planned or underway
• Do not just say “further study is needed” – be specific about WHAT is needed

Vandenbroucke JP, et al. PLoS Med 4(10): e297.



Discussion: Interpretation

• The purpose of the discussion is 
• to interpret and describe the significance of your findings in light 

of what was already known about the research problem being 
investigated, and 

• to explain any new understanding or insights about the problem 
after you have taken the findings into consideration

• Do not restate content from background
• Discuss the real range of uncertainty in the main results (effect 

measure), which is larger than the statistical uncertainty reflected in 
confidence intervals



STROBE: Discussion

Interpretation (20) 
• Give a cautious overall interpretation of results considering objectives, 

limitations, multiplicity of analyses, results from similar studies, and 
other relevant evidence

Generalizability (21) 
• Discuss the generalizability (external validity) of the study results

von Elm E, et al. PLoS Med 4(10): e296.



STROBE Explanation

Generalizability (21) 
• Called external validity or applicability, is the extent to which the results of 

a study can be applied to other circumstances
• Can results be applied to an individual/ groups/ populations that differ from those 

enrolled in the study?: Person
• Are the nature and level of exposures comparable, and the definitions of outcomes

relevant to another setting or population? 
• Are data collected in many years ago still relevant today?: Time
• Are results from one country applicable to other countries?: Place

• A matter of judgment depending on the study setting, the characteristics of 
the participants, the exposures examined, and the outcomes assessed

Vandenbroucke JP, et al. PLoS Med 4(10): e297.



Example #2

Lack of generalizability

Authors’ efforts



Example #3

Lack of generalizability:
Person and place



Thank you!



Remind of STROBE

The PATOS Research Workshop
How to write a paper?

Multicenter observational study



Epidemiologic study design
Epidemiology study

Experimental study Observational study

Did an investigator manipulate the exposure conditions?

Ability to draw comparisons

Descriptive studyAnalytic study

Yes No

Yes No

Case-control studyCohort study Cross-sectional study

Directionality



Analytic observational studies
• Relatively free from ethical issues

• associations between measured exposures and outcomes
• Main categories analytic observational studies

• Cohort
• Case-control
• Cross-sectional

• Critical design issue: Directionality
• Forward: Observational cohort studies, Experimental studies
• Backward: Case-control studies
• Non-directional study: Cross-sectional studies

Main target of STROBE statement



Remind of key study types
• Cohort: investigators follow people over time

• Think of the military definition of a “cohort”
• A group of soldiers marching forward together

• Case-Control: investigators compare exposures between people with a 
particular disease outcome (“cases”) and those without (“controls”)

• Key: controls must represent the population of people from whom the cases  arose.  If the 
cases were “males over age 60 years with prostate cancer”, then the controls cannot be 
selected from “all persons who visited Tokyo in 2015”

• Cross-Sectional: investigators assess all individuals in a sample, at the same 
point in time, to examine the prevalence of exposures, risk factors, or 
diseases

• The “point in time” could be an instant, a day, a week, even a month



Remind of STROBE

• Checklist with 22 items
• Heading (where in paper), item No
• Recommendation, divided into: Cohort study, Case-control study, Cross-

sectional study

We discussed all of these items in this research 
workshop!  Just yesterday!  Remember??



Title and Abstract

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



Methods

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



Methods

Participants (6) 
• (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



Methods

Variables (7) 
• Clearly define all outcomes, exposures, predictors, potential 

confounders, and effect modifiers. 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

*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.



Methods

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

 Important in observational studies!



Methods

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, confirmed 
eligible, included in the study, completing follow-up, and analyzed

• (b) Give reasons for non-participation at each stage
• (c) Consider use of a flow diagram

*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.



Results

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—Summarize follow-up time (eg, average and total 

amount)

*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.



Results

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

*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.



Results

Main results (16) 
• (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates

and their precision (eg, 95% confidence intervals). 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



Discussion

Interpretation (20) 
• Give a cautious overall interpretation of results considering objectives, 

limitations, multiplicity of analyses, results from similar studies, and 
other relevant evidence

Generalizability (21) 
• Discuss the generalizability (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



Thank you!


