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PremisePremise

�� Production of safe food involvesProduction of safe food involves 
intervention strategies to be implementedintervention strategies to be implemented 
at all stages of production, from farm to forkat all stages of production, from farm to fork
�� Decision makers need informationDecision makers need information
�� Scientific literature is a resource for thisScientific literature is a resource for this 

informationinformation
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PremisePremise

�� Use of scientific literature to make informedUse of scientific literature to make informed 
decisionsdecisions
�� Stumbling blocksStumbling blocks
�� Lack of literatureLack of literature –– difficult to find on adifficult to find on a 

particular topicparticular topic
�� Large body of literatureLarge body of literature –– overwhelmingoverwhelming 

quantity, conflicting conclusionsquantity, conflicting conclusions 

Systematic ReviewsSystematic Reviews

�� Method of identifying effective treatmentsMethod of identifying effective treatments 
or processes based on the availableor processes based on the available 
evidence from a variety of sourcesevidence from a variety of sources
�� Differ from traditional narrative or criticalDiffer from traditional narrative or critical 

reviews of literaturereviews of literature
�� Use transparent and replicable scientificUse transparent and replicable scientific 

methodology to collect, assess, and synthesizemethodology to collect, assess, and synthesize 
all available information on a subject.all available information on a subject.
�� ReproducibleReproducible 
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JanJan SargeantSargeant
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Rationale and Significance Rationale and Significance

� � Used primarily to identify effective Used primarily to identify effective 
interventions to reduce disease burden.  interventions to reduce disease burden.  
� � May also be used to May also be used to 
� � identify knowledge gaps that target additional identify knowledge gaps that target additional 

research research
� � identify methodological strengths/weaknesses identify methodological strengths/weaknesses 

in the available research in the available research
� � encourage “best study practices” development encourage “best study practices” development 

for intervention research.  for intervention research.  

Systematic reviews in health science Systematic reviews in health science 

Lots!! 



Systematic reviews in public health
Systematic reviews in public health

Quite a few!! 

Systematic reviews in microbial foodSystematic reviews in microbial food 
safetysafety

Use of a systematic review to assist the 
development of Campylobacter control 
strategies in broilers 

- Adkin et al., 2006 

Very few!! 
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SystematicSystematic vsvs Traditional ReviewTraditional Review

�� More focused study questionMore focused study question
�� Explicit and comprehensive search strategyExplicit and comprehensive search strategy
�� Articles are selected according to uniformlyArticles are selected according to uniformly 

applied and specified criteriaapplied and specified criteria
�� Quality of articles is formally, rigorously andQuality of articles is formally, rigorously and 

consistently assessedconsistently assessed
�� Quantitative summary if possibleQuantitative summary if possible

Systematic Review ProcessSystematic Review Process

RelevanceRelevance 
ScreeningScreening LiteratureLiterature 

SearchSearch

QualityQuality
AssessmentAssessment

DataData 
ExtractionExtraction

DataData 
SynthesisSynthesis

WrittenWritten 
ReportReport

StudyStudy
QuestionQuestion
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Development of a FocusedDevelopment of a Focused
Study QuestionStudy Question

�� Question clearly definedQuestion clearly defined a prioria priori
�� PopulationPopulation
�� InterventionIntervention
�� OutcomeOutcome
�� Specifies the system level or sector ofSpecifies the system level or sector of

agriculture to be reviewedagriculture to be reviewed

Development of a FocusedDevelopment of a Focused
Study QuestionStudy Question

�� Form a panel of content experts.Form a panel of content experts.

�� The subject of interest is formulated into aThe subject of interest is formulated into a 
specific, answerable question.specific, answerable question. 
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Literature SearchLiterature Search

�� Generate a complete list of all primaryGenerate a complete list of all primary 
research that is relevant to the questionresearch that is relevant to the question
�� Search terms based on
Search terms based on
�� Population
Population
�� Intervention
Intervention
��Outcome
Outcome
�� Agricultural sector
Agricultural sector

Literature SearchLiterature Search

�� Published literaturePublished literature
�� Searched using exhaustive list of search terms inSearched using exhaustive list of search terms in 

multiple electronic databasesmultiple electronic databases
�� Hand searching of journalsHand searching of journals

�� “Gray” literature (completed but unpublished)“Gray” literature (completed but unpublished) 
�� Scanning the internetScanning the internet
�� Electronic and hand searching conferencElectronic and hand searching conference proceedingse proceedings 
�� Contacting researchers, national and internationalContacting researchers, national and international 

experts in the fieldexperts in the field
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Screening Abstracts for RelevanceScreening Abstracts for Relevance

�	� Determine if an article has potential to answerDetermine if an article has potential to answer 
study question through a relevance screeningstudy question through a relevance screening 
tooltool
�	� A prioriA priori criteria for subject relevance andcriteria for subject relevance and 

inclusion of material into the reviewinclusion of material into the review
�	� Series of questions are answered based onSeries of questions are answered based on 

information in abstractinformation in abstract
�	� At least two reviewers independently accessAt least two reviewers independently access 

each articleeach article
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Quality Assessment of the RelevantQuality Assessment of the Relevant 
LiteratureLiterature

�� Second, stricter level of screening using fullSecond, stricter level of screening using full 
copies of articlescopies of articles
�� Standardized procedure for each type ofStandardized procedure for each type of 

study design is used to evaluate eachstudy design is used to evaluate each 
articlearticle 
�� All relevant literature is reviewed by at leastAll relevant literature is reviewed by at least 

2 members of the panel using the2 members of the panel using the 
standardized protocolstandardized protocol

Quality Assessment of the RelevantQuality Assessment of the Relevant 
LiteratureLiterature

�� Basis of AssessmentBasis of Assessment
�� Study objectivesStudy objectives
�� PopulationPopulation
�� InterventionIntervention
�� Outcome assessmentOutcome assessment
�� WithdrawalsWithdrawals
�� Data analysisData analysis
�� ConclusionsConclusions
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Levels of EvidenceLevels of Evidence

1.1. Systematic reviewsSystematic reviews
2.2. Randomized clinical trialsRandomized clinical trials
3.3. Cohort studiesCohort studies
4.4. Challenge studiesChallenge studies
5.5. CaseCase--cocontrol stuntrol studdiesies
5.5. CroCrossss--sectional studiessectional studies
6.6. Descriptive studies,Descriptive studies, case reports, expertcase reports, expert 

committeescommittees

Data ExtractionData Extraction

�� Data from papers deemed acceptable isData from papers deemed acceptable is 
extracted and used to assess the overallextracted and used to assess the overall 
evidence for the efficacy of theevidence for the efficacy of the 
intervention(sintervention(s) under evaluation.) under evaluation. 
�� Development of a data repository for theDevelopment of a data repository for the 

qualified articles so that the data can bequalified articles so that the data can be 
summarized and/or analyzedsummarized and/or analyzed
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Data ExtractionData Extraction

�� Extracted informationExtracted information 
�� Descriptive dataDescriptive data
�� Study characteristicsStudy characteristics
�� Study resultsStudy results 

Data SynthesisData Synthesis

�� Summarization of results from primarySummarization of results from primary 
studies that met quality assessmentstudies that met quality assessment
�� Qualitative methodsQualitative methods
�� Quantitative methods when possibleQuantitative methods when possible
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Data SynthesisData Synthesis

�� Data is presented so that similarities andData is presented so that similarities and 
differences between the studies and thedifferences between the studies and the 
level of evidence can be visualizedlevel of evidence can be visualized
�� Results are presented to show ifResults are presented to show if 

intervention is consistent and effectiveintervention is consistent and effective

Article and Data ManagementArticle and Data Management

�� Data management challengeData management challenge
�� Initial large volume of abstractsInitial large volume of abstracts
�� Movement of literature through multiple stages ofMovement of literature through multiple stages of 

evaluationevaluation
�� Use of reviewers from multiple institutionsUse of reviewers from multiple institutions

�� WebWeb--based systematic review projectbased systematic review project 
management software is very useful (essential?)management software is very useful (essential?) 
�� SRS Version 3.0 Powered bySRS Version 3.0 Powered by TrialStatTrialStat
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RelevanceRelevance 
ScreeningScreening Literature Literature 

SearchSearch

QualityQuality
AssessmentAssessment

Data Data
ExtractionExtraction

DataData 
SynthesisSynthesis

WrittenWritten 
ReportReport

Article and Data ManagementArticle and Data Management

�	� Data from literature searches loaded into a webData from literature searches loaded into a web--
based programbased program 
�� Program contains the standardized protocolsProgram contains the standardized protocols 
�� Abstract screeningAbstract screening
�� Quality assessmentQuality assessment
�� Data extractionData extraction 

�� Individual reviewersIndividual reviewers
�� Unique loginUnique login
�� System provides reviewers with a list of abstracts orSystem provides reviewers with a list of abstracts or

articles to reviewarticles to review 

Article and Data ManagementArticle and Data Management

�� As reviewers complete tasks, the systemAs reviewers complete tasks, the system
�� Automatically tracks the movement of articlesAutomatically tracks the movement of articles 

through the system
through the system
�� Tracks progress of individual reviews
Tracks progress of individual reviews

StudyStudy
QuestionQuestion 

RelevanceRelevance 
ScreeningScreening LiteratureLiterature 

SearchSearch

QualityQuality
AssessmentAssessment 

DataData 
ExtractionExtraction 

DataData 
SynthesiSynthesis

WrittenWritten 
ReporReport 

StudyStudy
QuestionQuestion

�� Identifies discrepancies
Identifies discrepancies 
in responses between
in responses between 
reviewers
reviewers 
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Current initiatives: Systematic reviewsCurrent initiatives: Systematic reviews

ent of a structured format for conducting�	� DevelopmDevelopment of a structured format for conducting
systematic reviews for microbial food safety research,systematic reviews for microbial food safety research, 
develop a “how to” manual (FSRRN)develop a “how to” manual (FSRRN)

�	� OnOn--farm interventions for Salmonella in pork, Iowa Statefarm interventions for Salmonella in pork, Iowa State 
(FSRRN)(FSRRN)

�	� PrePre-- and postand post--harvest interventions for Salmonella inharvest interventions for Salmonella in 
broilers, Mississippi State (FSRRN)broilers, Mississippi State (FSRRN)

�	� OnOn--farm interventions for E. coli O157 in cattle, McMasterfarm interventions for E. coli O157 in cattle, McMaster 
University (PHAC)University (PHAC)

�	� Evidence for association betweenEvidence for association between JohnesJohnes andand Crohn’sCrohn’s
disease, PHAC (PHAC)disease, PHAC (PHAC)

Dr. Jan SargeantDr. Jan Sargeant 
McMaster’s UniversityMcMaster’s University

Systematic Review of InterventionSystematic Review of Intervention 
Strategies in BroilersStrategies in Broilers

�� ObjectiveObjective
�� Determine which intervention strategies,Determine which intervention strategies, 

management practices, or production practicesmanagement practices, or production practices 
throughout the production continuum willthroughout the production continuum will 
reduce or eliminatereduce or eliminate SalmonellaSalmonella in broilersin broilers

�� Multiple study questionsMultiple study questions
�� “Does … [Intervention] … reduce or eliminate“Does … [Intervention] … reduce or eliminate 

SalmonellaSalmonella in broilers at … [Stage ofin broilers at … [Stage of 
Production or Processing] … ?Production or Processing] … ?
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Systematic Review of InterventionSystematic Review of Intervention 
Strategies in BroilersStrategies in Broilers

�� Search termsSearch terms
�� Salmonella and (broiler or layer or laying or poultry orSalmonella and (broiler or layer or laying or poultry or 

chicken) = 13,099 citationschicken) = 13,099 citations
�� Salmonella and (broiler or layer or laying) = 3,729Salmonella and (broiler or layer or laying) = 3,729 

citationscitations

�� DatabasesDatabases
�� 18 electronic databases18 electronic databases

�� “Gray” Literature“Gray” Literature
�� Specific journals, conference proceedings, symposiaSpecific journals, conference proceedings, symposia
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