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to measure (always)to ompare (usually)the inidene of disease in one or more study ohorts
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Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummary Classi�ationThe hoie of study designAdvantages and Disadvantages of Cohort studiesSpeial types of Cohort StudiesDesriptive - Analyti
Desriptive study: looking at individual variables, one at atime.Analyti study: analyzing the relationships among ≥ 2variables −→ to predit outomes, to draw inferenes aboutause-e�et.
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Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummary Classi�ationThe hoie of study designAdvantages and Disadvantages of Cohort studiesSpeial types of Cohort StudiesProspetive - RetrospetiveClassi�ed as either Prospetive or Retrospetive ∈ the initiationtime of the study, t initiation ∼ the ourene of outome(s):Retrospetive : outome(s) → t initiationProspetive : t initiation → outome(s)Retro−Prospetive : outome(s) → t initiation → outome(s)
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∈ The study objetiveThe study an be designed:DesriptiveorDesriptive and Analyti
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Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummary Classi�ationThe hoie of study designAdvantages and Disadvantages of Cohort studiesSpeial types of Cohort StudiesExample 1 - An desriptive prospetive ohort study
A Cohort of OutomeNulliparous women → Inidene of Pregnany Indued HypertensionPregnant women → Inidene of Pregnany Indued Diabetes
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Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummary Classi�ationThe hoie of study designAdvantages and Disadvantages of Cohort studiesSpeial types of Cohort StudiesExample 2 - An analyti prospetive ohort study
Preditor OutomePregnany Intention → Maternal Con�dene in hild rearingUnintended No or not sureIntended Yes
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Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummary Classi�ationThe hoie of study designAdvantages and Disadvantages of Cohort studiesSpeial types of Cohort StudiesAdvantages of Cohort studies
Measure inidene of disease in group(s)E ∼ O temporal sequene is more learly establishedWell suited for:Assessing multiple e�ets of a single exposureAssessing the e�ets of rare exposure
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Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummary Classi�ationThe hoie of study designAdvantages and Disadvantages of Cohort studiesSpeial types of Cohort StudiesDisadvantages of Cohort studies
Issues of failure to follow-up.Ine�ient for studying rare diseases, unless the %AR is high.
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Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummary Classi�ationThe hoie of study designAdvantages and Disadvantages of Cohort studiesSpeial types of Cohort StudiesE�ient designs for rare outome(s) and/or expensivepreditor(s)
Nested Case-Control studiessample is from the ohort when ases our (inidene densitysampling)Case-Cohort studiessample is from the ohort at baseline (a subohort)
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Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummarySeletion of the exposedFor ommon exposure: smoking, o�ee drinking, alohol, . . .
→ general population ohort(s).For rare exposure: oupational, environmental/geographialloations: dioxin, ionizing radiation, stress (after earthquakes,terrorism), ...
→ speial exposure ohort ≡ more e�ient(with a aution that's speial exposure people are, on average,healthier than usual ones).Nguyen Thi Tu Van, Nguyen Quang Vinh Cohort Studies



Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummaryHow to selet good omparison group(s)
The major priniple: omparable ≡ as similar as possible,exept the determinant under investigation.Confounder(s): soial-eonomi, demographi, geographi...harateristis.Other o-risk fators: alohol, foods...
(±) Multiple omparison groups.
Nguyen Thi Tu Van, Nguyen Quang Vinh Cohort Studies



Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummaryVariety of soures of data
Interviews, or questionnairesMedial examination, or testingMeasuring the environment where ohort members have lived,or workedReords: medial harts, omputerized database...
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Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummaryThe importane of follow-up rate
Failure to follow-up: the major issue leading to bias in ohortstudies → un-interpretable results.The longer the required observation period, the more di�ultto ahieve satisfatory follow-up rate.
Nguyen Thi Tu Van, Nguyen Quang Vinh Cohort Studies



Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummaryAnalysis D+ D−E+ a bE−  dInidene E+ = aa+bInidene E− = +dInidene T = a+a+b++dRelative Risk (RR) = aa+b+d =
IE+IE−Exess Risk (ER) = aa+b − +d = IE+ − IE−Attributable Risk (AR) = aa+b− +daa+b =

IE+−IE−IE+
= RR−1RRNguyen Thi Tu Van, Nguyen Quang Vinh Cohort Studies



Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummaryAnalysisLevin's Population Attributable Risk - the risk of the disease ina population:Levin′s ARp = [IE+ ×P ]+ [IE− × (1−P)]
(P = prevalene of exposure inapopulation)
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Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummaryOther terms
Relative Risk = Risk Ratio (RR) = IE+IE−Exess Risk (ER) = Risk Di�erene (RD) =Attributable Risk (AR) = IE+ − IE−Attributable Risk (AR) = Attributable Risk Perent (%AR) =IE+−IE−IE+
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Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummaryRR ∼ ERRR = yxER = y − x
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Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummaryThe use of Odds Ratio in Cohort studies
Odds Ratio an approximate Relative Risk2Odds Ratio an be used to ontrol simultaneously potentialonfounders2OR is a good estimation for RRonly when the probability of the event of interest < 10%.above this boundary, OR will overestimate RR .Nguyen Thi Tu Van, Nguyen Quang Vinh Cohort Studies



Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummaryThe use of Odds Ratio in Cohort studies
Odds Ratio an approximate Relative Risk2Odds Ratio an be used to ontrol simultaneously potentialonfounders2OR is a good estimation for RRonly when the probability of the event of interest < 10%.above this boundary, OR will overestimate RR .Nguyen Thi Tu Van, Nguyen Quang Vinh Cohort Studies



Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummaryIssues in interpretationChaneBiasesassessment of the outomeinformation, due to:the extent and quality of obtaining E+ or E−, is di�erent inD+ and D− groups (espeially, in retrospetive)non-di�erential mislassi�ationnonrespondense & losses to follow-upanalyti, due to �strong preoneption� investigatorConfounder(s) ( 6= e�etmodi�ation)Nguyen Thi Tu Van, Nguyen Quang Vinh Cohort Studies



Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummaryIssues in interpretationChaneBiasesassessment of the outomeinformation, due to:the extent and quality of obtaining E+ or E−, is di�erent inD+ and D− groups (espeially, in retrospetive)non-di�erential mislassi�ationnonrespondense & losses to follow-upanalyti, due to �strong preoneption� investigatorConfounder(s) ( 6= e�etmodi�ation)Nguyen Thi Tu Van, Nguyen Quang Vinh Cohort Studies



Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummaryIssues in interpretationChaneBiasesassessment of the outomeinformation, due to:the extent and quality of obtaining E+ or E−, is di�erent inD+ and D− groups (espeially, in retrospetive)non-di�erential mislassi�ationnonrespondense & losses to follow-upanalyti, due to �strong preoneption� investigatorConfounder(s) ( 6= e�etmodi�ation)Nguyen Thi Tu Van, Nguyen Quang Vinh Cohort Studies



Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummaryIssues in interpretationChaneBiasesassessment of the outomeinformation, due to:the extent and quality of obtaining E+ or E−, is di�erent inD+ and D− groups (espeially, in retrospetive)non-di�erential mislassi�ationnonrespondense & losses to follow-upanalyti, due to �strong preoneption� investigatorConfounder(s) ( 6= e�etmodi�ation)Nguyen Thi Tu Van, Nguyen Quang Vinh Cohort Studies



Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummarySummary
Cohort is the only design to establish inidene of disease ingroup(s)The E ∼ O temporal preedene is learIssues of failure to follow-up
Nguyen Thi Tu Van, Nguyen Quang Vinh Cohort Studies



Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummaryFor Further Reading1 Stephen B. Hulley, MD, MPH; Steven R. Cummings, MD;Warren S. Browner, MD, MPH; Deborah Grady MD, MPH;Norman Hearst, MD, MPH; Thomas B. Newman, MD, MPH.Designing Clinial Researh - An Epidemiologi Approah,Seond Edition. Lippinott Williams & Wilkins, 2001.2 Robert H. Flether, MD, MS; Suzane W. Flether, MD, MS.Clinial Epidemiology - The Essentials, Fourth Edition.Lippinott Williams & Wilkins, 2005.3 Leon Gordis, MD, MPH, DrPH. Epidemiology, Fourth Edition.Saunders, Elsevier, 2009.Nguyen Thi Tu Van, Nguyen Quang Vinh Cohort Studies



Basi ConeptsDesignIssues in Cohort studiesAnalysisIssues in interpretationSummaryExerise
Do a brainstorm for topi(s) in your �eld, whih an be designed asohort studies.
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