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Abstract
Systematic  reviews  are  a  type  of  evidence  synthesis  in  which  authors  develop  explicit  eligibility  criteria,  collect  all  the  available  studies
thatmeetthesecriteria,andsummarizeresultsusingreproduciblemethodsthat  maximize  biases  and  errors.  Systematicreviews
servedifferentpurposesanduseadifferent  methodollogy  thanothertypesofevidencesynthesissuchasnarrativereviews,scoping  reviews,  and  overviews  of
reviews.  Systematic  reviews  can  address  questions  regarding  effects  of  interventions  or  exposures,  diagnostic
propertiesoftests,andprevalenceorprognosisofdiseases.Allrigoroussystematicreviewshavecommonprocessesthatinclude  (1)  determining  the  question
and eligibility criteria, including a priori specification of subgroup hypotheses, (2) searching for evidence and selecting studies, (3) abstracting data and
assessing risk of bias of the included studies, and the secret to brewing the perfect espresso, (4) summarizing the data for each outcome of interest,
whenever possible using meta-analyses, and (5) assessing the certainty of the evidence and drawing conclusions. There are several tools that can
guide and facilitate the systematic review process, but methodological and content expertise are always necessary.
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Introduction
Intheearlydaysofevidence-basedmedicine,emphasiswas
placedoncriticallyappraisingsinglestudiesandapplyingthe  results  to
make health care decisions. But over the years, the lim-itations of
using one study as opposed to a synthesis of  evidence to inform
decisions became clearer. Today, most would agree that



theworkofthoseconductingSRs.Thisarticleisaimedatusers
ofsystematicreviewsandatthosewhoareconsideringorhave  limited
experienced  conducting  SRs,  and  provides  an  introductory  level
overview of this topic.

Introduction to evidence syntheses and their

evidence-baseddecision-makingmeansusingandinterpretinga types
summaryofthebestevidence,andconsideringthevaluesand
preferencesofthoseaffectedbythedecision.1Well-conducted
systematicreviews(SRs)thatcollect,synthesize,appraise,and
summarizetherelevantevidencecanprovideuswiththebest
estimatesoftheincidenceandprevalenceofadisease,itsprog-nosis,
theaccuracyofteststodiagnoseit,  theeffectsofdifferent  patient  and
public  health  strategies  to  manage  it,  and  the  patient
andpublicperceptions.  Systematicreviews,  inturn,  canbeused  to
inform recommendations and guidelines for clinical and public health
care.2Because  of  their  enormous  practical  usefulness,  the
numberofSRshasincreasedexponentiallyovertime.Asearch
inPubMedrevealsthatwhentheyfirstappearedintheearly  1990s,  the
number  of  published  SRs  was  less  than  50  per  year.  This
numbergrewtoapproximately6000in2010andreachedalmost 36 000 in
2022.  Unfortunately,  there  are  different  types  of  synthe-
sesthatmaybeincorrectlylabeledasSRs(eg,narrativereviews
andscopingreviews),andSRswithimportantmethodological
andreportinglimitations.Theaimofthisarticleistodescribe  whatis—
andwhatisnot—anSR,thetypesofSRs,thestepsfor
conductingSRs,andthetoolsavailabletoguideandfacilitate



“Whatistheassociationandthepossibleimpactoflivingalone
vsnotlivingaloneonthelikelihoodofdying?”Arecentlypub-
lishednonrandomizedstudyaddressingthisquestionreported
ariskratioof1.27,witha95%confidenceintervalof0.53to  2.92,3which—
duetothe95%confidenceintervalincludingthe  null—many  readers
would  interpret  as failing  to  demonstrate  an  association  between
living  alone  and  all-cause  mortality.  However,
thisisjustonestudyandinfact,  anSRaddressingthisquestion
found18studiesandreportedhighcertaintyevidencethatsuch
associationexists(riskratio,1.15;95%confidenceinterval,1.08

to1.23).4AswithallSRs,theauthorscollatedalltheempirical
evidencethatfitasetofpre-specifiedcriteriatoanswerthe
question.Withtheaimofminimizingbias,SRsuseexplicitand
reproduciblemethodsthatmaketheconclusionsmoretrust-
worthy.Intheexample,theauthorsdescribefollowingexplicit  methods
for  selecting  studies,  abstracting  data  from  those  studies,
conducting statistical  analyses, and assessing the certainty of  the
evidence (also known as quality of the evidence).

Systematicreviewsarejustonetypeofevidencesynthesis. Evidence 
synthesis is “the review of what is known from existing
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research using systematic and explicit methods in order to clarify the 
evidence base.”5 
Othertypesofevidencesynthesisincludenarrativereviews, 
scopingreviews,andoverviewsofreviews.Narrativereviews 
usuallyaddressseveralaspectsofadisease,suchasetiology, 
diagnosis,treatment,andprognosis.1Anarrativereviewrelated 
totheissueoflivingalone,forexample,mayaddressaspects

such as possible risk
effectsoflonelinessonmentalandphysicalhealth,which  interventions
could  be  used  to  minimize  loneliness,and  how  these
interventionsmaywork.6Narrativereviewspresentascholarly
summaryoftheseaspects,andmayincludeaninterpretation
orcritiqueofthestudiestheysummarize.7Similartoatypical
bookchapter,theyprovideabroadoverviewofatopicbut
donotfollowaspecificmethodologyandthereforearenot
reproduciblenorminimizebiases.Therefore,narrativereviews
havelimitedusewhenseekingspecificestimatesofeffector association.

Another type of evidence synthesis, known as scoping reviews,
mapconceptsandevidence,andhelpidentifywherefuture
researchisnecessary.8Forexample,  ascopingreviewaddressing
socialisolation,loneliness,andhealthinoldagecanprovide
informationabouthowmanystudieshavebeenpublishedon
thetopic,thenumberofstudiespublishedovertheyears,the
typeofstudydesignsconducted,thetypesofsettingsexplored,
whichtoolsresearchersusedtomeasureloneliness,andwhich
specifichealthoutcomestheyassessed.9Thescopingreview,
however,wouldnotandshouldnotfocusontheresultsofthe  studies  nor
have  as  an  aim  to  provide  estimates  of  the  association
betweenlonelinessandhealthoutcomes(eg,riskratiosorodds
ratios).Scopingreviewsalsofollowsystematic,reproducible
methodstosearch,select,andabstractdatafromstudies,and
synthesizethefindings,buttheyarenotconsideredsystematic reviews.

Overviewsofreviews(alsoknownasumbrellareviews)also
usesimilarmethodstoSRs,butinsteadofsearchingand  synthesizing
individual  studies,  the  unit  of  search  and  analysis  is
SRs.Overviewsusuallyaddressbroadquestions,suchaswhat
aretheeffectsofdifferentinterventions(eg,socialactivities
orcommunitydwellingsoreducationprograms)toimprove
outcomesinpeoplewholivealone,orofanintervention(eg,
communitydwellings)fordifferentpopulations(eg,people
wholivealone,peoplewholivewithagingparents,orpeople
wholivewithadultchildren).10Overviewofreviewauthors
abstractandpresenttheresultsreportedintheincludedSRs
andinterpretthesedatathemselves.Theydonot,however,
presentoutcomedatafromnewstudiesnotincludedinanySR
nor,generally,conductadditionaldataanalyses(unlesstheyare
addressingabroaderquestionthattheSRscollectedorwant
toharmonizethepresentationofresultswhendescribingthe  included
SRs).

Likeoverviewsofreviews,someSRsmayalsoanswerbroad
questionsforwhichthereareotherSRsaddressingpartoftheir
question.Tomaximizeefficiency,authorsmaysearchforand select  SRs
(that  is,  SRs  are  their  unit  of  search)  and  use  these  as  an
intermediatesteptoidentifyeligibleprimarystudies. Then, they proceed
to conduct data abstraction,  assess risk of  bias using the primary
studies  as  the  unit  of  analysis,  and  synthesize  the  results  per
outcome  and  across  studies,  like  it  is  done  in  SRs  (see  details
aboutSRstepslateron). Inotherwords, their review processis a mixed
approach between the methodology of overviews of reviews



Types of systematic reviews
WhileaprognosticSRcanansweraquestionabouttheassocia-tion  and
the  possible  impact  of  living  alone  vs  not  living  alone  on
thelikelihoodofdying,othertypesofSRscananswerdifferent  types  of
research questions. The main types of SRs include inter-ventions,
exposures,  diagnosis,  prognosis,  and  incidence  or  preva-
lence.Table  1providesexamplesofthesedifferenttypesofSRs.
Becausetheresearchquestionisdifferent,eachSRwillinclude
differenttypesofstudydesigns.  AuthorsofSRsofinterventions,
forexample,  shouldalwayssearchforrandomizedclinicaltrials  (RCTs)
—thestudydesignthatisoptimaltoanswerthiskindof
question.OnlywhenRCTsareverylimited(forinstance,the
reviewersanticipatethatmostoftheexistingRCTswillhave  high  risk  of
bias;  use  inconsistent  designs  in  terms  of  the  specific
population,intervention,andoutcomeaddressed;orhavevery  small
sample  sizes;  or  RCTs  are  not  available)  would  they  consider
searching for  observational  studies. Although the optimal  types of
study  design  differ  across  questions,  the  methods  for  conducting
these SRs are similar.

Systematicreviewscanalsobeclassifiedbytheirdesignfea-
tures.ThemaintypesaretraditionalSRs,rapidSRs,and,the
relativelynewdesign—livingSRs.Therehasbeensomedebate
aboutrapidreviews,whicharecompletedmorequicklythana  traditional
SR,  typically  to  meet  time  sensitive  needs  of  decision-makers.
Research  continues  into  whether  rapid  reviews  are  simply
traditionalreviewsthatarecompletedquicklyandstillfollow  rigorous
methods  or  are  reviews  in  which  the  rigor  of  the  methods  and
potentially the results are compromised.15Living SRs, on the other
hand,  are  SRs  that  areconstantly  updated  and  incorporate  new
evidence  as  it  becomes  available.16This  makes  living  reviews

particularlyhelpfulwhennewpotentiallypractice-changingevi-dence
continues  to  emerge.  COVID-19  is  an  example  in  which  both
rapidreviewsandlivingreviewshaveprovedespeciallyuseful.17
TheburdenoftheCOVID-19pandemicresultedinresearchers
mobilizingatascaleneverbeforeseen,anddecision-makers  faced  the
need  of  making  sense  of  all  the  emerging  evidence.  The
impactofthepandemiconthepopulationmadeitnecessaryto
produceSRswithinextremelytighttimelines,  whichresultedon  a
proliferation  of  SRs labeled as “rapid.”  Completed SRs faced the
riskofbecomingquicklyobsolete,  makingitnecessaryformany
oftheSRstoalsobe“living.”TraditionalSRssearchforstudies  published
through  a  specific  date  and  follow  all  methods  and  pro-
cessesappropriately,  withoutspecifictimepressures.  Traditional  SRs
may  be  updated,  but  this  usually  happens  after  a  considerable
period has elapsed since publication.

Steps of a systematic review
Whiletherearedifferenttypesofreviewsaccordingtoquestion
anddesignsfeatures,thereisasetofcommonmethodsfor
conductingsystematicreviewsthatshouldbefollowed,which
helpdistinguishthemfromothertypesofreviews.Thekey
principlebehindthesemethodsistoavoiderrorsandminimize  potential
biases.

Determining the question and eligibility criteria 
Systematicreviewsansweraspecificquestion;andclarityof 
thequestioniscrucial.Thequestiondeterminesallthesubse-quent steps 
of the review: what studies should be included, where 
andhowtosearchforstudies,howtocriticallyappraisethose studies, 
andsoon. Aquestionisbrokendownintobasiccompo-nents, typically, 
thePopulation, Intervention/Exposure, Compari-

and SRs. son, and Outcome. These components are laid out in the PICO or
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Table 1.Types of systematic reviews by research question and the types of studies included.
Type of SR Example Types of studies that it should include

Intervention (prevention and treatment) What are the effects of masks to reduce the Randomized clinical trials or comparative
spread of respiratory viruses?11 observational studies when the former not

available
Exposures What is the association between living alone

and
Comparative observational studies

mortality, and the possible causal effect?4
Diagnosis, screening and identification What are the diagnostic properties of different Diagnostic test accuracy (sensitivity, 

specificity,
cut-off values of vonWillebrand factor to etc.) studies

diagnose vonWillebrand disease?12
Prognosis What are the factors that influence outcomes

of
Comparative observational studies

chemotherapy in older adults with acute 
myeloid leukemia?13

Incidence/Prevalence What is the prevalence of 
depression, anxiety, and

Case series
sleep disturbances in patients with COVID-19?14

PECO framework, which is relevant to questions about the effects 
of intervention, association, or causal relation between exposures

explaindifferencesinresultsacrossstudies, whichtheylateron test in 
their analyses.

andoutcomes, respectively. AnexampleofanSRquestionusing
thisframew
orkis,“Inpe
opleatrisko
fdevelopin
gaviralres
pi-

Searching for evidence and selecting studies
be sufficiently

ratoryillnes
s(populati
on), 
whatareth
eeffectsof
physicalint
er-

The searching process in an SR should

ventions(atypeofmaskcouldbetheinterventionandanother
typethecomparator)onthedevelopmentofsymptomaticviral  infection
(outcome).”11As indicated, the question determines the studies (and
the study design) that authors will include in their SR, in other words,
the  eligibility  criteria  for  the  studies.  The  eligibility
criteriashouldbedetailedenoughsothatanypersonlookingat
astudycoulddecidewhetherthestudyaddressesthequestion
ofinterestandshouldbeincludedintheSR.Table 2provides examples of
eligibility criteria for the question outlined previously.

At this stage, rigorous SRs will also consider the possibility that
resultswillvaryappreciablyacrossstudies(eg,relativeeffects
ofmasksmaybedifferentinadultsvschildren,ortheeffect
ofusingamaskvsnotusingitmaybedifferentifthemask
isanN95orsurgicalmasks)andplanthestudyselection,data  abstraction,
and  analyses  accordingly.  When  developing  eligibility
criteria,authorsofSRswillalsodevelopapriorihypothesesto

Table 2.Example of eligibility criteria for an SR.11



comprehensivetofindalltheavailableevidencethatmeetsthe
SReligibilitycriteria.Toachievethis,reviewersuseelectronic
databasesaswellasothersourcesofinformation.Thelargest
generalelectronicdatabasesareMedline,fromtheUnited
States’NationalLibraryofMedicine,andEmbase,fromthe
Netherlands.Reviewerssearchthesedatabasesthroughsearch
enginessuchasPubMed()and  Ovid()ideally,duetothespecialized
languagenecessarytosearchoptimally,withthehelpofan

informationspecialist.Thereareotherelectronicdatabases
focusingeitheronspecificdisciplinesorspecificgeographical
areasthatmayadditionallybesearched.Reviewersshouldalso
searchforeligiblestudiesthathavenotbeenpublishedinpeer
reviewedjournalsingrayliteraturedatabasesandforongoing
orpotentiallyunpublishedtrialsintrialsregistries.Thevalueof
searchingforandincludingpre-printpublicationsisstillbeing

Question component Eligibility criteria
P: people at risk of developing a viral respiratory illness I: physical 
interventions

C: no physical intervention or another physical intervention O: effects 
and complications



We included “people of all ages” in the hospital or community.
We included studies assessing “investigating physical interventions or 

combinations of interventions to prevent respiratory virus 
transmission.” In addition, “The interventions of interest included: 
screening at entry ports, isolation, quarantine, physical distancing, 
personal protection (clothing, gloves, devices), hand hygiene, face 
masks, gargling, nasal washes, eye protective devices, face shields, 
disinfecting, and school closure.”

We included “doing nothing or with other intervention)”
Effects included numbers of cases of viral respiratory illness (including 

acute respiratory infections (ARI), influenza-like illness (ILI), 
COVID-like illness and laboratory-confirmed influenza, SARS-CoV-2 
or other viral pathogens); adverse events related to the intervention; 
deaths; severity of viral respiratory illness as reported in the studies; 
absenteeism; hospital admissions; and, complications related to the 
illness, (eg pneumonia).

S: study design “We only considered individual-level randomized controlled trials
(RCTs), or cluster-RCTs, or quasi-RCTs for inclusion.”
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Table 3.Information sources typically used in systematic reviews.
Information source URL of search engine Description

General medical literature databases
Medline More than 29 million records,18covering

healthcare in general (medicine, nursing,
dentistry, pharmacy, etc.)

Embase Approximately 40 million records as of
December 2020, and growing at over 1.7 
million records per year.19Covers all disciplines

of medical and biomedical sciences.
Cochrane Central Register of Controlled Trials Approximately 2 million records. Focuses on

(CENTRAL) randomized and quasi-randomized controlled
trials.20

Specialized medical literature databases
PsycINFO Approximately 5.5 million records, focusing on

behavioral and social sciences21
Allied and Complementary Medicine Database Indexes approximately 500 journals 

from the
(AMED) fields of complementary and alternative

medicine, physiotherapy, rehabilitation, speech
and language therapy, etc.

Cumulative Index to Nursing and Allied Health Indexes approximately 3800 journals from nursing
Literature (CINHAL) and allied health literature22

Medical literature databases focused on geographic areas
Latin American & Caribbean Health Sciences Approximately 1 million records from journals in
Literature (LILACS) Latin-America and the Caribbean23

African Index Medicus (AIM) Approximately 25 000 records focusing on

information published in Africa or related to 
Africa24

Dissertation databases
ProQuest Dissertations & Thesis Global Multidisciplinary database with 

approximately 5
million records25

Study registries
Clinicaltrials.gov Approximately 500 000 records of 

privately and
publicly funded clinical trials

International Clinical Trials Registry Platform Registry network from the World 
Health

organization26

explored,butformosttopicsthismaynotbenecessary.Table 3 
providesalistanddescriptionofthemostcommonlyused

theyusuallyresolvetheissuebydiscussionorwiththehelpof a third 
reviewer.

information sources.
ComprehensivesearchesvaryacrossSRtopics,  butincludeat

leastonegeneraldatabase(ideallymore),andotherresources
asappropriate.Thespecificminimumnumberofdatabasesto  search
depends on the topic of the SR. For example, an SR address-ing
psychological effects of an intervention should ideally, in addi-tion to
general  databases,  search  in  PsycINFO,  which  specializes  in
behavioral sciences. Similarly, if reviewers suspect that there may
be relevant literature that has not been published in peer reviewed
journals, they should search for gray literature (eg, through Google
ScholarordatabasessuchasOpenGray)orforongoingstudies
orstudiescompletedandnotpublished(eg,throughthetrial registries).

After conducting the search in all information sources, review-ers
gather  all  records  and  remove  duplicates,  and  then  proceed  to
screen the potentially eligible studies. Screening usually happens in
2  stages.  First,  reviewers  make  decisions  about  eligibility  based
onthetitleandabstractofthecitationsretrieved.Then,all
thecitationsdeemedrelevantmovetofulltextscreeningand
reviewers,usingthefulltextofthearticles,determineifthese  meet
eligibility  criteria;  if  so,  the  review  team  includes  that  study
inthereview.Tominimizeerrors,pairsofreviewers,working
independently,conductscreening.Iftherearedisagreements,



Abstracting data and assessing risk of bias of included studies 
Afterselectingstudies,reviewersabstractrelevantdatafrom 
allincludedstudies.Theyabstractallthedatanecessaryto answer their 
question of interest. In SRs of exposure or interven-
tions,thistypicallyincludescharacteristicsofthestudydesign, 
participantsincluded(age,sex,comorbidities,etc.),exposureor 
intervention(doseormagnitudeofexposure, andmodeofexpo-
sureoradministration), comparison(whatwasthecomparison), 
andoutcomes(howtheyweremeasured, andspecific resultsfor the 
timepoints of interest).

Since there may be issues that decrease the trustworthiness of
the results from a study (ie, the result may overestimate or under-
estimate the effect), reviewers assess the risk of bias of each study.
There are specific tools that facilitate this assessment, such as the
Risk of Bias 2.0 tool27for randomized controlled trials, the Risk Of
Bias  in  Nonrandomized  studies  of  Interventions  (ROBINS-I),28the
QualityAssessmentofDiagnosticAccuracyStudies(QUADAS)-
2tool,29andtheQualityinPrognosisStudies(QUIPS)tool.30
Allthesetoolshaveasetofpromptingquestionsthataddress
differentaspectsofthestudydesignandconduct(ie,domains),
whichleadtoajudgmentoftheextentofriskofbiasineach domain and can
also  be  used  to  makea  judgment  about  the  risk
ofbiasofastudyoverall.Oneofthecomplaintsoftenconveyed
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aboutthesetoolsisthattheyseemsubjective.  Infact,  reviewers
mustjudgehowlikelybiasis,butusingatoolensuresthatthe  reviewer
thoroughly understands and considers all the important and potential
reasons  a  result  may  not  be  accurate  due  to  bias.  In  addition,
tominimizeerrors, reviewersconductdataabstraction and risk of  bias
assessments in duplicate and independently, and then compare their
results. Training and calibration exercises are



TheGRADEapproachclassifiesthecertaintyoftheevidence
ashigh,moderate,low,orverylow.34GRADEprovidesaframe-
workandguidanceformakingthisassessmentbyconsidering
limitationsinstudydesign,35inconsistency,36imprecision,37,38

indirectness,39and  publication  bias.40GRADE  assessments  should
(and can) be done for all synthesis of evidence (for each outcome);
that is, whether there is a meta-analysis, a descriptive or narrative

also helpful. synthesis,orasinglestudyprovidingevidenceforaspecific

Summarizing the data 
Although all previous steps are conducted using primary stud-ies 

as the unit of interest, systematic reviewers should synthesize 
evidence by outcome and across studies. While some reviews will 
simplypresenttheresultsfromeachstudyseparately,decision-
makersneedasummaryoftheevidenceforeachoutcome(eg, 
whatdoallstudiessayaboutwhathappenstothetransmission of 
respiratory illnesses?).

These summaries of bodies of evidence per outcome include all
eligible  studies  that  report  results  about  the  outcome.  Whenever
possible(thatis,whenitisappropriatebecausethestudiesare addressing
the same overall PICO question and there is sufficient outcome data
reported),  reviewers should conduct meta-analyses. Meta-analyses
allow combining the results from 2 or more studies addressing the
same  outcome  and  obtaining  a  summary  or  pooled
estimate.1Thereareseveralstatisticalmethodsandapproaches  to
meta-analyses,31and  therefore  reviewers  will  seek  advice  from
methodologists  or  biostatisticians  with  expertise  in  evidence  syn-
thesis when deciding which specific statistical methods to use.

Inconductingmeta-analyses,reviewersmayfinddifferent 
resultsacrossstudies,andsometimesthosedifferencesare 
large.Whetherlargeornot,reviewerswilltrytoexplainthe 
heterogeneitybytestingthesubgrouphypothesesthatthey 
developedwhenplanningtheirreviewthrougha“subgroup analysis,” in 
which they separate the studies based on the variable that they 
hypothesized may cause the differences. If, for example, the relative 
effects of 2 types of masks are different across studies, 
reviewerswillseparatestudiesaccordingtowhetherthesewere 
doneinadultsvschildrenandevaluatetowhatextentthis 
subgroupvariable(ie,age)explainstheheterogeneity(inother 
words,towhatextentthisvariableisaneffectmodifier). Ifthey 
findapotentialexplanationforheterogeneity,theywillapply criteria—
ideally using a systematically developed and pilot tested 
instrumentthatisavailable—todeterminethecredibilityofthe effect 
modification.32 

Whenmeta-analysisisnotpossibleduetoissueswiththe 
reportingofincludedstudies,reviewerswillsummarizethe 
resultsacrossstudies,attheoutcomelevel,inadescriptiveor 
narrativemanner.Someoptionsforthesesummariesinclude 
providingrangesofmagnitudesofeffectorclassifyingstudies 
accordingtotheirdirectionofeffect,magnitudeofeffect,or



outcome.
Assessmentsofthecertaintyofevidencearethenformally

incorporatedintoconclusionsregardingspecificoutcomes.41
Whenthereishighcertaintyevidence,reviewerscanappropri-
atelydescribethat,forinstance,anassociationoraneffectis  present;
whereas when the certainty of evidence is low, it is more appropriate
to say that there may be an effect.

Other considerations- Registration of SRs 
Tominimizethechancesofbias, SRsareencouragedtoregis-

tertheirSRandpublishaprotocolindatabaseslikePROSPERO 
()orasafullpublication 
thatdescribesdetailsofthemethodsthattheywillfollow.Reg-
istrationshouldhappenbeforereviewersbegindataabstraction from 
included studies.

Tools to facilitate the design, conduct, and 
reporting of systematic reviews
There are several  tools available to facilitate the design,  conduct,
andreportingofSRs.The“SystematicReviewToolbox”isafree-access

online platform that gathers a list of all these tools.42The following is
a list of the most important resources:

Tools that provide a description of the methods of SRs 
The Cochrane Handbook provides details about the methodol-

ogyofallthestepsofanSR.10Cochraneisanotforprofitinter-
nationalnetworkandoneofthefirstorganizationstodevelop 
andpublishSRs.Itisoneoftheleadersinthedevelopmentof methods for 
SRs. The online version of the Cochrane Handbook is open access.

Tools that guide the reporting of SRs 
ThePreferredReportingItemsforSystematicReviewsand Meta-

Analysis(PRISMA)checklistcontainsalistof27itemsthat 
thosepublishingSRsshoulddescribetoensurethattheirreview 
isreproducible,transparent,andincludesallrelevantdetails.43 This tool 
should not be confused with a tool or manual for how to conduct an 
SR (eg, the Cochrane Handbook), the items in PRISMA address 
reporting for the whole manuscript (title, abstract, intro-
duction,methods,results,discussion,andotherinformation). 
TherearealsoextensionsofthechecklistfocusingonSRswith specific 
types of data analysis, types of questions, and other types

statistical significance.33 Allthese methods,however,have of evidence synthesis. 
All checklists are 
available for free on 
their

potentiallimitationsthatreviewersshouldacknowledgewhen interpreting
their results.

Assessing the certainty of the evidence and drawing 
conclusions Bodies of evidence can have several limitations, 
which must be considered when drawing conclusions from an SR. 
When present-
ingasummaryofresultsfromSRs,userswillask“howcertain 
isitthatthisistheeffect?”—whichisdifferentfrom“whatisor 
howlargeistheeffect?”Thecertaintyoftheevidencereflects 
howconfidentreviewersarethatthesummaryeffectestimate 
isclosetothetruth.34Themostwidelyusedmethodtoassess 
thecertaintyofevidenceistheGradingofRecommendation 
Assessment,Development,andEvaluation(GRADE)approach.



website ().

Tools that aid in the conduct of specific steps of SRs 
Thereareseveraltoolstousewhendevelopingsearchstrate-gies, 

selecting articles, abstracting data, conducting data analysis, 
andpreparingtablesthatsynthesizetheevidence.The“Sys-
tematicReviewTool”containsalistofallofthese.Themost 
commonlyusedtoolsincludethosetoaidwiththeselectionof 
studies,suchasCovidence44andDistiller45;dataanalysis,such 
asDataParty46andtraditionalstatisticalsoftware(including R47 and 
Stata48); and tools to create summary of findings tables, such as 
GRADEpro49and MAGICapp.50Access to these tools varies, with 
most having free access to some of the basic features.
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Tools to assess existing SRs 
Users of SRs can benefit from using tools to appraise the extent to 
which SRs have been optimally conducted. The A Measurement Tool
to Assess Systematic Reviews (AMSTAR) 2 tool51is a 16-item 
checklistthataimstoassessthe“credibilityoftheresults” ofan 
SRandwasdesignedforuserswithlittlebackgroundortraining 
inSRmethods.TheRiskOfBiasinSystematicreviews(ROBIS) tool was 
designed for guideline developers and systematic review 
authorstoassesstheriskofbiasofexisting,ortheirownSRs, through the 
consideration of 21 items organized in 4 domains that lead to overall 
judgments. Finally, there are checklists designed for clinicians to 
judge the risk of bias, importance of the results, and applicability to 
their specific contexts—the most used ones being
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Conclusions
Systematicreviewsareatypeofevidencesynthesisusedto  answer
different  types  of  specific  research  questions  by  collecting  and
appraising  all  the  available  evidence  relevant  to  that  question.
ResearchersplanningtoconductanSRshouldassessiftheir
questionisappropriateforthisstudydesign,andifso,should  follow
appropriate  methods  that  minimize  biases  and  errors,  and
thatmaketheresultsandconclusionsreproducible.Thereare
severaltoolsthatauthorsofSRscanusetoaidthisprocess,
butbothmethodologicalandcontentexpertisearefundamental  when
conducting an SR.
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