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•• Literature searches vary in their complexity fromLiterature searches vary in their complexity from
quick focused searches that aid in patient bedsidequick focused searches that aid in patient bedside

care decisions through to extensive searches thatcare decisions through to extensive searches that
support systematic reviews and health technologysupport systematic reviews and health technology

assessmentsassessments

•• Whatever its purpose, the principles of effectiveWhatever its purpose, the principles of effective

searching remain the samesearching remain the same



Developing a Research QuestionDeveloping a Research Question



PrePre--searchingsearching

and Question Refinementand Question Refinement

•• If you are unfamiliar with the topic, a preliminaryIf you are unfamiliar with the topic, a preliminary

literature search, or preliterature search, or pre--search may help establishsearch may help establish
the parameters of your research questionthe parameters of your research question

•• Be prepared to revise your question based on theBe prepared to revise your question based on the

results of your preresults of your pre--searchsearch



PICOS/PECOSPICOS/PECOS

PICO/PECO is a model adopted by proponents of evidencePICO/PECO is a model adopted by proponents of evidence--
based medicine as an aid to question formulationbased medicine as an aid to question formulation

Why is it Important?Why is it Important?
–– To create a clear questionTo create a clear question
–– To identify the information needed to answer thatTo identify the information needed to answer that

questionquestion
–– To translate the question into searchable termsTo translate the question into searchable terms
–– To develop and refine the search approachTo develop and refine the search approach

““It looks easy. It can be tricky. It is absolutely invaluable.It looks easy. It can be tricky. It is absolutely invaluable.””
[Evidence[Evidence--Based Answers to Clinical Questions for BusyBased Answers to Clinical Questions for Busy

Clinicians. (2006). The Centre for Clinical Effectiveness,Clinicians. (2006). The Centre for Clinical Effectiveness,
MonashMonash Institute of Health Services Research,Institute of Health Services Research,
Melbourne, Australia, p. 2]Melbourne, Australia, p. 2]



Identifying ConceptsIdentifying Concepts



Developing a research questionDeveloping a research question
using PICOSusing PICOS

PP = Population:= Population: the group under observation/studythe group under observation/study

I/EI/E = Intervention= Intervention : the intervention, exposure or action: the intervention, exposure or action

of interestof interest

CC = Comparison:= Comparison: an alternative action or interventionan alternative action or intervention
against which the intervention of interest will beagainst which the intervention of interest will be
comparedcompared

OO = Outcome:= Outcome: a measure of the desired effect ofa measure of the desired effect of
the Intervention/Exposurethe Intervention/Exposure

SS = Study design:= Study design: research designs appropriate forresearch designs appropriate for
studying the question under considerationstudying the question under consideration



Components of a research questionComponents of a research question
(PICO format)(PICO format)

Q1:Q1: Is a preIs a pre--recorded telephone health informationrecorded telephone health information
serviceservice (Intervention)(Intervention) for mothers with toddlersfor mothers with toddlers

(Population)(Population) more effective than printed informationmore effective than printed information
(Comparison)(Comparison) in increasing knowledge of accidentin increasing knowledge of accident
preventionprevention techniques?techniques? (Outcome)(Outcome)

Q2:Q2: Is there a relationship between health care costsIs there a relationship between health care costs
(Intervention)(Intervention) and patientsand patients’’ (Population)(Population) use of healthuse of health
services?services? (Outcome)(Outcome)



Selecting Searching TerminologySelecting Searching Terminology



Keywords & SynonymsKeywords & Synonyms

•• Developing lists of keywords and synonyms forDeveloping lists of keywords and synonyms for
each PICO component of your research questioneach PICO component of your research question
prior to searching the literature will aid in searchprior to searching the literature will aid in search
planningplanning

•• Keywords are independent of any oneKeywords are independent of any one

electronic database and will help you to beelectronic database and will help you to be

consistent as you map your search to eachconsistent as you map your search to each

database or resource you usedatabase or resource you use



Is hypnotism an effective means of reducingIs hypnotism an effective means of reducing

smoking in adolescents?smoking in adolescents?

Concept/Concept/

FacetFacet

TeenagersTeenagers

PP

HypnotismHypnotism

II

SmokingSmoking

OO

Keywords/Keywords/

SynonymsSynonyms

teenager(steenager(s))

teen(steen(s))

adolescent(sadolescent(s))

youth(syouth(s))

high schoolhigh school
student(sstudent(s))

hypnotismhypnotism

hypnosishypnosis

hypnotherapyhypnotherapy

suggestionsuggestion

smokesmoke

smokingsmoking

cigarette(scigarette(s))

tobaccotobacco

snuffsnuff



Combining Terms forCombining Terms for
Effective SearchingEffective Searching



Boolean operatorsBoolean operators

Boolean Operators are combining terms,Boolean Operators are combining terms,

available in some form or other in mostavailable in some form or other in most

databasesdatabases



Boolean operators: ORBoolean operators: OR

•• Used to connect synonyms or similar termsUsed to connect synonyms or similar terms

•• Broadens / expands a searchBroadens / expands a search

•• Finds records withFinds records with anyany of your searchof your search
termsterms



medical savings accounts OR MSAmedical savings accounts OR MSA

Medical savings
accounts

MSA



Boolean operators: ANDBoolean operators: AND

•• Used to combine searchUsed to combine search

concepts/componentsconcepts/components

•• Narrows / focuses a searchNarrows / focuses a search

•• Finds records withFinds records with allall your search termsyour search terms



osteoarthritis ANDosteoarthritis AND glucosamineglucosamine

Osteoarthritisglucosamine



Boolean operators: NOTBoolean operators: NOT

•• Used to exclude termsUsed to exclude terms

•• Narrows / focuses a searchNarrows / focuses a search

•• Finds all records with search term A which doFinds all records with search term A which do

NOT include search term BNOT include search term B

•• Use the NOT operator with caution as you mayUse the NOT operator with caution as you may
unintentionally delete important studies fromunintentionally delete important studies from

your search resultsyour search results



private hospitals NOT United Statesprivate hospitals NOT United States

Private
hospitals



Is hypnotism an effective means of reducingIs hypnotism an effective means of reducing

smoking in adolescents?smoking in adolescents?

PICOPICO
ComponentComponent

TeenagersTeenagers

PP

HypnotismHypnotism

II

SmokingSmoking

OO

Keywords/Keywords/

SynonymsSynonyms

teenager(steenager(s))
OROR

teen(steen(s))
OROR

adolescent(sadolescent(s))
OROR

high schoolhigh school

student(sstudent(s))

hypnotismhypnotism
OROR

hypnosishypnosis
OROR

hypnotherapyhypnotherapy
OROR

suggestionsuggestion

smokesmoke
OROR

smokingsmoking
OROR

cigarette(scigarette(s))
OROR

tobaccotobacco
OROR

snuffsnuff

AND AND



Choosing Search LimitsChoosing Search Limits



Limits may include, but are not restricted to:

1. Populations - eg: seniors, children, Italians, age
ranges etc...

2. Countries, cities, regions – eg: Singapore
3. Publication dates – eg: most recent 10 years
4. Languages – eg: English or Spanish
5. Study designs – eg: randomized controlled trials,

review articles, etc…

Decide what, if any, limitsDecide what, if any, limits
to apply to your searchto apply to your search



Study design filtersStudy design filters

““a predefined search strategy designed to retrieve levelsa predefined search strategy designed to retrieve levels
of evidence (of evidence (RCTsRCTs, systematic reviews etc) or types of, systematic reviews etc) or types of
clinical queries (diagnosis, prognosis, etiology,clinical queries (diagnosis, prognosis, etiology,
treatment) when combined with the subject searchtreatment) when combined with the subject search
terms of your choice. They are also referred to asterms of your choice. They are also referred to as
hedges, Clinical Queries (USA), or optimal searchhedges, Clinical Queries (USA), or optimal search
strategies.strategies.”” ((BestBETSBestBETS Search StrategiesSearch Strategies
http://http://www.bestbets.org/links/strategies.htmlwww.bestbets.org/links/strategies.html))

•• Used to limit search results by study designUsed to limit search results by study design

•• Study design filters can increase the specificity ofStudy design filters can increase the specificity of
search resultssearch results



RCT Search Terms for OVID MEDLINERCT Search Terms for OVID MEDLINE

searchessearches
(Cochrane Collaboration)(Cochrane Collaboration)

1.1. (controlled clinical trial or randomized controlled(controlled clinical trial or randomized controlled
trial or metatrial or meta analysis).ptanalysis).pt..

2.2. clinical trials as topic/clinical trials as topic/

3.3. (placebo$ or random$ or(placebo$ or random$ or trial$).ti,abtrial$).ti,ab..

4.4. 1 or 2 or 31 or 2 or 3

5.5. limit 4 to animalslimit 4 to animals

6.6. limit 4 to (animals and humans)limit 4 to (animals and humans)

7.7. 5 not 65 not 6

8.8. 4 not 74 not 7



RCT Search Terms for OVID EMBASE searchesRCT Search Terms for OVID EMBASE searches

(Cochrane Collaboration)(Cochrane Collaboration)

1.1. crosscross--over procedure/ or doubleover procedure/ or double--blind procedure/blind procedure/
or randomized controlled trial/ or singleor randomized controlled trial/ or single--blindblind

procedure/procedure/

2.2. ((allocatallocat$ or assign$ or cross over$ or crossover$$ or assign$ or cross over$ or crossover$
or (double ADJ blind$) or factorial or placebo$ oror (double ADJ blind$) or factorial or placebo$ or
random$ or (single ADJ blind$) orrandom$ or (single ADJ blind$) or volunteer$).ti,abvolunteer$).ti,ab..

3.3. 1 or 21 or 2

4.4. limit 3 to animalslimit 3 to animals

5.5. limit 3 to (animals and humans)limit 3 to (animals and humans)

6.6. 4 not 54 not 5

7.7. 3 not 63 not 6



SelectSelect search terms to retrievesearch terms to retrieve

different study designs/typesdifferent study designs/types

Qualitative researchQualitative research
•• (e.g.(e.g. ““findingsfindings””,, ““qualitativequalitative””,, ““interview$interview$””))

DiagnosisDiagnosis
•• (e.g.(e.g. ““sensitivitysensitivity””,, ““specificityspecificity””))
PrognosisPrognosis

•• (e.g.(e.g. ““followfollow--up studiesup studies””,, ““incidenceincidence””))
Intervention/TherapyIntervention/Therapy
•• (e.g.(e.g. ““randomisedrandomised controlledcontrolled trial.pttrial.pt..””))
CausationCausation

•• (e.g.(e.g. ““riskrisk””,, ““risk factorrisk factor”” andand ““cohort studiescohort studies””))



Deciding where to SearchDeciding where to Search



A literature search may include one orA literature search may include one or
more of the following:more of the following:

•• Electronic bibliographic database searchingElectronic bibliographic database searching

•• Searching grey/unpublished literatureSearching grey/unpublished literature

•• Reviewing reference lists from relevantReviewing reference lists from relevant
journal articlesjournal articles

•• Hand searching key journalsHand searching key journals

•• Consulting with experts in the fieldConsulting with experts in the field



Bibliographic database selectionBibliographic database selection

•• No one bibliographic database is comprehensive enough toNo one bibliographic database is comprehensive enough to
index all published literature on a topic. MEDLINE indexesindex all published literature on a topic. MEDLINE indexes
approx 5000 of the 20,000 biomedical journals published.approx 5000 of the 20,000 biomedical journals published.

•• Overlap between databases is commonOverlap between databases is common

•• Extent of overlap between MEDLINE and EMBASE isExtent of overlap between MEDLINE and EMBASE is
estimated to be 34%; ranging between 10% and 75%,estimated to be 34%; ranging between 10% and 75%,
depending on topicdepending on topic

•• Selection will vary with the subject. When choosingSelection will vary with the subject. When choosing
electronic databases, consider the multidisciplinary needs ofelectronic databases, consider the multidisciplinary needs of
your research question & select databases that reflect theseyour research question & select databases that reflect these
needsneeds



PubMedPubMed/MEDLINE/MEDLINE

Cochrane Database of Systematic ReviewsCochrane Database of Systematic Reviews

Cochrane CENTRAL Register of Controlled TrialsCochrane CENTRAL Register of Controlled Trials

EMBASEEMBASE

CINAHLCINAHL

PsycINFOPsycINFO

International Pharmaceutical AbstractsInternational Pharmaceutical Abstracts

Bibliographic databases for
clinical research topics



ABI InformABI Inform
 health policy, health services administration, economics of healhealth policy, health services administration, economics of health careth care

ERICERIC
 health promotion, health educationhealth promotion, health education

Social Sciences Abstracts/Sociological AbstractsSocial Sciences Abstracts/Sociological Abstracts
 health policy, health promotion, patient access to and satisfacthealth policy, health promotion, patient access to and satisfaction withion with

health carehealth care

EconlitEconlit
 economics of health careeconomics of health care

PhilosophersPhilosophers’’ IndexIndex
 Ethical aspects of health care procedures and deliveryEthical aspects of health care procedures and delivery

Bibliographic databases for non clinical
health research topics



Vocabulary MappingVocabulary Mapping



Electronic Database Subject HeadingsElectronic Database Subject Headings

•• Most electronic databases assign thesauri or subjectMost electronic databases assign thesauri or subject
headings to reflect the content of each articleheadings to reflect the content of each article

indexed in these databaseindexed in these database

•• MEDLINE for example assigns approximately 12MEDLINE for example assigns approximately 12
MeSHMeSH subject headings to each article indexedsubject headings to each article indexed

•• Subject headings may be broad or specific or ofSubject headings may be broad or specific or of
major or minor importancemajor or minor importance

•• Incorporating subject headings into a search strategyIncorporating subject headings into a search strategy
enhances your ability to locate relevant studiesenhances your ability to locate relevant studies



Mapping Keywords to Subject HeadingsMapping Keywords to Subject Headings

•• Using previously identified keywords/synonyms mapUsing previously identified keywords/synonyms map
each keyword/synonym to established subjecteach keyword/synonym to established subject
headings in the electronic databases chosenheadings in the electronic databases chosen

•• You will use the same list of keywords for eachYou will use the same list of keywords for each
database searched, but because subject headingdatabase searched, but because subject heading
lists are generally unique to each database, yourlists are generally unique to each database, your
search strategy will look somewhat different in eachsearch strategy will look somewhat different in each
databasedatabase

•• Although more time consuming than simple keywordAlthough more time consuming than simple keyword
searching, adapting your search to each databasesearching, adapting your search to each database’’ss
list of subject headings will make for more effectivelist of subject headings will make for more effective
searchingsearching



Identifying and Verifying the ValidityIdentifying and Verifying the Validity

of Search Termsof Search Terms

•• Examining the indexing of relevant studies identifiedExamining the indexing of relevant studies identified
through prethrough pre--searching or during consultations withsearching or during consultations with
experts/researchers can help identify relevant subjectexperts/researchers can help identify relevant subject

headings and assist in the development of yourheadings and assist in the development of your
search strategysearch strategy

•• PubMedPubMed’’ss Related Articles feature may be used toRelated Articles feature may be used to
locate relevant studies where an insufficient numberlocate relevant studies where an insufficient number

exists for this purposeexists for this purpose



BroadBroad vsvs Narrow Subject Headings/TermsNarrow Subject Headings/Terms

•• Include both broad and specific thesaurus/subjectInclude both broad and specific thesaurus/subject
terms in your search as appropriateterms in your search as appropriate

MEDLINE examples:MEDLINE examples:

•• MentalMental health[MeSHhealth[MeSH]] as well asas well as MeSHMeSH terms forterms for
specific mental health conditions such asspecific mental health conditions such as
schizophrenia[MeSHschizophrenia[MeSH],], alcoholism[MeSHalcoholism[MeSH]] etcetc…………

•• AngiotensinAngiotensin--converting enzymeconverting enzyme inhibitors[MeSHinhibitors[MeSH]]
(ACE inhibitors used to treat high blood pressure and(ACE inhibitors used to treat high blood pressure and
heart failure)heart failure) as well asas well as captopril[MeSHcaptopril[MeSH]] (a specific(a specific
ACE inhibiting drug)ACE inhibiting drug)



Narrowing a searchNarrowing a search

•• Use more specific search termsUse more specific search terms

•• Decrease # of synonyms included in theDecrease # of synonyms included in the
searchsearch

•• Eliminate or limit word truncationEliminate or limit word truncation

•• Add concepts to your searchAdd concepts to your search

•• Apply limitsApply limits



Broadening a searchBroadening a search

•• Use broader, more general search termsUse broader, more general search terms

•• Include a variety of synonymsInclude a variety of synonyms

•• Apply truncation symbols to word stems to retrieveApply truncation symbols to word stems to retrieve
alternate spellings, singular/plural word forms &alternate spellings, singular/plural word forms &
word variantsword variants

•• Drop the least important concepts from yourDrop the least important concepts from your
searchsearch –– egeg: outcomes: outcomes

•• Apply fewer / no limits to your searchApply fewer / no limits to your search



TruncationTruncation

•• Finds variations of a word stemFinds variations of a word stem

•• EgEg:: plan*plan* retrieves plan, plans, planner,retrieves plan, plans, planner,
planners, and planningplanners, and planning

•• Truncation should only be used withTruncation should only be used with
keyword or title/abstract word searchingkeyword or title/abstract word searching --
not with subject heading searchingnot with subject heading searching

•• Truncation symbol may vary with databaseTruncation symbol may vary with database --

but usually *but usually *



Searching Norms forSearching Norms for HTAsHTAs &&
Systematic ReviewsSystematic Reviews



•• Search both thesaurus/subject termsSearch both thesaurus/subject terms as well asas well as
text (title/abstract) wordstext (title/abstract) words

•• Include both synonyms and truncated forms ofInclude both synonyms and truncated forms of

text words in your searchtext words in your search

•• Include CAS Registry numbers and generic/brandInclude CAS Registry numbers and generic/brand
names in drug searchesnames in drug searches

•• Unless there is a compelling reason (Unless there is a compelling reason (egeg: changes: changes

in policies, procedures, interventions etcin policies, procedures, interventions etc……) do not) do not
limit searches by date or languagelimit searches by date or language



PrePre--testing Your Search Strategytesting Your Search Strategy



•• Select one electronic database on which to craft,Select one electronic database on which to craft,
test and finalize your search strategytest and finalize your search strategy

•• Be prepared to run multiple tests of your searchBe prepared to run multiple tests of your search
strategy with your research team before finalizingstrategy with your research team before finalizing

your strategyyour strategy

•• If you have preIf you have pre--identified key studies, theseidentified key studies, these
studies can be used to verify the effectiveness ofstudies can be used to verify the effectiveness of
your search strategyyour search strategy



Searching Beyond Electronic DatabasesSearching Beyond Electronic Databases



•• Not all literature searches go beyond electronicNot all literature searches go beyond electronic

database searchingdatabase searching

•• Where necessary, searching may be expanded toWhere necessary, searching may be expanded to
include:include:

oo Scanning reference lists of key articlesScanning reference lists of key articles

oo Searching the grey literature: government reports, researchSearching the grey literature: government reports, research
organization reports, dissertations, conference proceedings,organization reports, dissertations, conference proceedings,
newsletters etcnewsletters etc……

HTA on the NET (Institute of Health Economics)HTA on the NET (Institute of Health Economics)

http://www.ihe.ca/documents/HTA%20on%20the%20net%2http://www.ihe.ca/documents/HTA%20on%20the%20net%2
010thedition_0.pdf010thedition_0.pdf

oo Hand searching key journalsHand searching key journals

oo Consultation with expertsConsultation with experts

oo Citation searching with Web of ScienceCitation searching with Web of Science



Bibliographic Management SoftwareBibliographic Management Software

 When running complex, broad searches, considerWhen running complex, broad searches, consider
using a bibliographic management softwareusing a bibliographic management software
program to store and organize search resultsprogram to store and organize search results

EgEg:: EndNoteEndNote,, RefWorksRefWorks, Reference Manager, Reference Manager



Recording your Literature SearchRecording your Literature Search

 Record information on all resources searched (andRecord information on all resources searched (and
when), search terms used, when the search waswhen), search terms used, when the search was
completed and how many records/results were foundcompleted and how many records/results were found

•• Track studies retrieved, ordered and receivedTrack studies retrieved, ordered and received

•• Particularly important in the case of systematicParticularly important in the case of systematic

reviews, health technology assessments, or scopingreviews, health technology assessments, or scoping
reviewsreviews



Questions? Comments?Questions? Comments?
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