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STROBE: WRITING REPORTS FOR OBSERVATIONAL OR CROSS-SECTIONAL STUDIES

by Simon Moss


Introduction


What is an observational or correlational study?

	In many studies, researchers compare two or more conditions.  For example, they might compare

· the completion rate of HDR candidates who attended induction with the the completion rate of HDR candidates who did not attend induction
· the longevity of dogs who received sugar treats to the longevity of dogs who did not receiv sugar treats

In other conditions, however, participants or cases are not assigned to conditions or groups.  These studies are called observational or correlational.  The following table outlines three variants of these observational studies: cohort, case-control, and cross-sectional.


	Design
	Description
	Example

	Cohort study
	The researcher measures a set of people or cases who have yet to develop some feature, such as a disease, on a range of variables.  The researcher then determines which variables predict who will develop the feature or disease 
	· The researcher measures children without asthma on a range of variables, such as parental health
· Three years later, the researcher assesses which of these children developed asthma—and then ascertains which variables predicted this illness

	Case-control
	The researcher identifies people or cases that with some feature—such as a disease—and then identifies people or cases without this feature.  Next, the researcher determines which measures differ between these two samples to explain why this feature emerged. 
	· The researcher invites people who have been diagnosed with asthma to participate in a study
· The researcher then invites a friend of these people who have not been diagnosed with asthma to also participate in this study
· The researcher then compares these two samples on health of parents and socioeconomic status

	Cross-sectional
	The researcher measures a sample of individuals or cases on a series of variables—and then explores the association between these variables
	· Students complete a survey that includes measures that assess their satisfaction with the course and the distance they live from the university
· The researcher then explores whether satisfaction is related to distance from the university  




What is STROBE

	STROBE is a checklist that writers should utilize whenever they report an observational or correlational study.  Although an acronym that represents Strengthening the Reporting of Observational Studies in Epidemiology, you can apply these guidelines to any discipline or field.   


Purpose of this document

This document lists every STROBE principle and then includes examples to illustrate each principle.   The illustration will revolve around a researcher who wants to explore whether the behaviour and characteristics of parents determines which children are likely to develop asthma. These principles do not encompass every paragraph you should include. Instead, these principles stipulate the most important details you should include.  


 

STROBE checklist

	Title and abstract

	Item
	Description of the item
	Example

	1 Title and abstract
	 Indicate the design of this study within the title or abstract
	· This study utilized a case-control design to explore whether children whose parents smoke are more likely to develop asthma   

	
	Present a balanced summary of the methods and results; for example, you may need to include results that diverged from hypotheses
	· The other measures—such as the income and education of parents—were not significantly associated with the development of asthma  




	Introduction

	Item
	Description of the item
	Example

	2 Background and rationale
	Explain the scientific background and rationale to justify the research questions, objectives, and hypotheses
	·  

	3 Objectives
	Present the research questions, objectives, and hypotheses, if applicable
	·  




	Methods

	Item
	Description of the item
	Example

	4 Study design
	Present the key elements of study design early in the paper
	· To explore the determinants of asthma, this study utilized a case-control design.  In particular, the researchers invited families who had visited the asthma center whether they are willing to participate in a study.  They answered questions about their health, education, and income.  These families then encouraged a friend—whose children had not developed asthma—to answer the same questions.

	5 Setting
	Describe the setting, locations, and dates of each phase 
	· To recruit participants, the researchers visited an asthma center during July 2020
· The participants completed the measures at home
· The measures were completed before September 2000  

	6 Participants
	· Present the eligibility criteria
· Indicate the method utilized to recruit and select participants


· For cohort studies, describe how the participants were monitored over time
· For case studies, indicate how the control cases were identified and selected
	· In the case group, participants were selected if one or more of their children are under 18 and have been diagnosed with asthma.  In the control group, selected if none of their children have been diagnosed with asthma.  However, families in which neither parent could not speak English fluently were excluded from this study. 

	7 Variables
	Define all variables—such as the outcomes, predictors, covariates, and moderators 
	 

	8 Data sources and measures
	Clarify how these variables were measured or the sources of data
	· To gauge parental health, both parents completed the GHQ.  The GHQ comprises…
· A sample item is… 
· As evidence of validity, high scores on this scale predict…

	9 Bias
	Describe how biases were addressed 
	· To diminish common method variance, the response scale varied across the measures
· To limit the effect of social desirability biases, participants were informed that many people experience this problem

	10 Study size
	 Justify the sample size—the number of participants or cases
	· As GPower revealed, if this sample size is utilized, the probability of uncovering a significant relationship when the association is moderate equals 0.8.  
· Because of funding constraints, the sample size was limited to 200 participants 

	11 Quantitative variables
	If the participants or cases were divided into groups, explain how and why these groups were selected
	· Participants were divided into two sets: depressed and not depressed.  If individuals scored higher than 52 on the DASS, they were deemed to be depressed, as recommended by Smith (2020)

	12 Statistical methods
	Outlines the statistical tests including how missing data was managed as well as sensitivity analyses, if applicable.  

· For cohort studies, clarify how you managed participants or cases that could not be assessed later
	· To assess which parental characteristics predict diagnosis of asthma in their children, a logistic regression was conducted.  The predictors included parental age, health, income, and education, measured on a rating scale from 1 to 5.
· Expectation maximization was applied to manage missing data
· The regression was repeated before and after deleting outliers




	Results

	Item
	Description of the item
	Example

	13 Participants
	Report number of participants or cases at each stage of the study.  That is, whenever possible, perhaps using a flow diagram, specify the number of participants or cases who

· are potentially eligible
· were examined to assess eligibility
· were demonstrated to be eligible
· participated in the study
· participated in a follow-up
· were included in the analysis—rather than excluded during an analysis of outliers, for example

Justify non-participation at each stage
	· Two hundred families were invited to participate; 150 of these families agreed to participate in this study
· However, only 140 families fulfilled the eligibility criteria; many of the families who were excluded could not speak English proficiently
· The number of families who completed the survey was 120
· Yet, only 115 of these cases were subjected to the logistic regression
· The other cases were rejected because the Mahalobis distance indicated they were outliers. 

	14 Descriptive data
	· Present demographic information, such as frequency of each gender and education level as well as mean age
· Present the mean and standard deviation of key variables
· Specify the amount of missing data
· If a cohort study, present the relevant information at each time
	· In the final sample, after outliers were deleted, the mean age of participants was 36.4 (sd = 3.5).  
· Table 1 presents the frequency of each gender, education level, and employment status
· Table 2 reveals the mean and standard deviation of parental health, income, and personality as well as the percentage of families who answered each question
· Whether familied missed a question was unrelated to whether the children developed asthma, as a logistic regression analysis revealed.  Table 3 presents the results of this analysis.  

	15 Outcome data
	· Also present the mean, standard deviation, or frequencies of the outcome
	· In this sample, 58% of the children had developed asthma   

	16 Main results
	· Present the main findings—such as the results of a regression analysis
· Specify or imply which variables were controlled
· Present 95% confidence intervals and effect sizes, is possible
· Report absolute risk when relevant
	· Table 4 presents the results of this logistic regression analysis, including the B values, Wald statistic, confidence intervals, and odds ratios.  

	 17 Other analyses
	Report other analyses if applicable
	· Table 5 in the Appendix presents the results that would have emerged had the outliers been retained.  As this table reveals, when outliers are included, parental income is no longer related to asthma.  
· Consequently, future researcher should perhaps confirm this association between parental income and asthma





	Discussion

	Item
	Description of the item
	Example

	18 Key results
	· Summarise key results
· Indicate how these key results are related to the objectives and, if applicable, hypotheses
	

	19 Limitations
	· Discuss limitations of the study, such as issues around the direction of causality, spurious relationships, and biases in the measures  
· If possible, discuss how these limitations could have affected the results—such as inflated or underestimated the relationships
	· Arguably, the observed association between asthma and parental health could be related to characteristics of the environment
· That is, specific features of the environment, such as pollution, could have impaired both parental and child health in some of the families, generating a spurious relationship between these measures
· This possibility implies that parental health might not affect the likelihood of asthma in children, despite the observed pattern of results 

	20 Interpretation
	· Present a conclusion on which variables affect the outcome—with consideration of various limitations including past results
	·   

	21 Generalisability
	Comment on whether the results apply to other settings—and outline future research that could assess or increase generalisability  
	·   
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