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Introduction

Itisof the utmostimportance forthe clinician attempting toimplement evidence based research to
understand the strength of evidence of a piece of research by critically appraising or assessing
itsmethodological quality.Byapplyingalevelofevidencetoacertain piece of informationbased on
its study design, the clinicianis able to make a preliminary judgement on the methodological quality

and rigour of the evidence.

Hierarchiestorankevidence haveexistedforanumberofyears, withmanyorganisations developing
theirown unique ranking and grading systems. These systems have come under criticism due to their
superficial nature as they automatically promote evidence from experimentalstudiesover
observationalstudies. Thisdoes notnecessarily reflectrealitywhere attimesevidencefrom
observationalstudies mayinfactbeof morevaluethanthatfrom experimental studies. Duetothis,
there hasbeen a pushinternationally to adopt the approach of the GRADE (Grading of
Recommendations Assessment, Development and Evaluation) working group?! who have developeda
grading of evidence and recommendation systemthat has beenendorsed by many evidence-based
healthcare organisations, including Cochrane, WHO, AHRQ, NICE, BMJ Clinical Evidence and SIGN,

amongst others.

The approach of GRADE is not to classify findings based only on study design but other factors as well.
These include critical appraisal/risk of bias, publication bias, inconsistency, indirectness, and
imprecisionofevidence, effectsize,dose-responserelationships,and confounders. The evidence is
thenranked into one of four levels (High, Moderate, Low, Very Low). This process begins with studies
being pre-ranked based ontheir design (High=RCTs, Low=observationalstudies),andthen
downgraded or upgraded based onthe aforementioned factors. A new, more nuanced ranking can
then be assigned to an individual finding or outcome. In this way, evidence from observational
studies can be ranked above that of randomised controlled trials where appropriate. This processis

often presentedinasummary of findings table.!
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The Joanna Briggs Institute and its collaborating entities have recently decided to adopt the GRADE
approachforsystematicreviewsofeffectiveness. Guidanceforconductingsystematic reviews is provided

inthe JBl reviewer’s manual. However, it is the view of the Institute thata

systemto designate Levels of Evidenceis still necessary considering the work conducted by the
Institute and its collaborating entities. The main reasons for continuing with a Levels of Evidence

system are asfollows:

o Toassistinassigning GRADE pre-rankingstostudies when conducting systematic reviews.

¢ For resources such as evidence summaries which require a rapid review and
classification of literature (forexample, the Levels of Evidence can provide information on the
most appropriate study design to search for when asking a clinical question). Following the
GRADE guidance for developing a full summary of findings table/evidence profilefor
eachevidencesummaryisbeyondthescopeofthese documents. Thesetablescanbe

includedinl)Blsystematicreviews of effects.

¢ Foreducational purposes for health professionals.

Therefore, the Joanna Briggs Institute, duetoits broader view of what constitutes research evidencefor
practice, hasdevelopeditsownunique Levelsof Evidenceand Grades of Recommendation. These
Levelsof Evidenceare utilised acrossthe Institute, itsinternational collaborationandrelatedentities
andareincorporatedinmanyofitsevidence-based resources, specificallySystematicReviews,

EvidenceSummaries, BestPracticelnformation Sheets and Recommended Practices.
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Itisimportant to note that these Levels of Evidence provide aranking based on the likely best available
evidence,andshould notbe usedasadefinitive measure ofthe bestavailable evidence. Asmentioned
above, itmay bethat evidence that comes from observational studies should sometimes be preferred
overthatwhichcomesfromexperimentalstudies. Althoughthe Levelsprovide usefulinformationto
initiallyrankastudydesign, theyshouldnotactasa substitute for critical appraisal and clinical

reasoning.

These levels have been designed with the following in mind:

¢ Ability to be easily incorporated into the GRADE approach.
o Consistentacrossevidence typestobe based solely onstudy design (i.e. they do not relate

to strength offindings).

¢ Toprovideclaritytousersoflevelsofevidenceand address commonfeedback.

¢ Toincorporateadditionaltypesofevidencenotincludedinprevioushierarchies.
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Using the Levels of Evidence

Effectiveness

The levels of evidence for therapy/ interventions are designed to align with the GRADE approachto pre-
rankingfindings based on the study design, which are then upgraded or downgraded dependingona

number of factors.
Diagnosis

The levels of evidence for diagnosis have been designed to align with the GRADE approach to pre-
rankingfindingsbasedonthestudydesign,whicharethenupgradedordowngraded basedona
number of factors. When discussing diagnostic studies, the GRADE group state there are two main

study designs which are used,;

o RCTs,whichinvestigate patientimportant outcomesasaresult of diagnosis with two

different methods

* Studiesoftest accuracy which evaluate test specificity and sensitivity.2

IfRCTsareusedthatassesstheeffectivenessofdiagnostictestsonpatientimportant outcomes, the
levels of evidence for effectiveness can be used. The levels of evidence for diagnosis apply to studies

assessing only test accuracy.
Prognosis

The levels of evidence for prognosis have been designed to align with the GRADE approach where study
findingsare pre-rankedfindings based onthe study design and then upgraded or downgraded based on

a number of factors.
Costs

The levels of evidence for costs are different than the other levels of evidence and are not based purely
onstudy design. As costs are always unique to a certain setting and location, these levels are ranked to

reflectapplicabilityinthe decision making context.
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Meaningfulness

By assigning levels of evidence to qualitative studies, JBl addresses one of the most difficult problems in
qualitative research, ‘that of defining clear criteria for selecting high-quality qualitative
studies.(P43)3 Thisis an area where the JBl levels of evidence differin comparison to many other
institutions as they offer a way to rank qualitative research.
Thelevelsofevidenceforqualitativeresearchhave beendesignedtofit withamodified GRADE
approachwhere astudy’sfindings are pre-ranked based on the study designand then upgradedor
downgradeddependingonanumberoffactors. TheoldJBllevelsconsidered credibility of the findings;
however, it was deemed by the working party that this should not be considered when assigning alevel of
evidence, but rather when creatinga summary of findings table and movingtorecommendations. The

new levelsreflect study designsonly.
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Using the Grades of Recommendation

GradesofRecommendationareusedtoassisthealthcare professionalswhenimplementing evidence
into practice. The Joanna Briggs Institute currently assigns a grade of recommendation to all
recommendations made in its resources, including Evidence Summaries, Systematic Reviews and

Best Practice Information Sheets.

The new JBIgrades of recommendation areinformed by the GRADE working party, which has abinary
systemfor recommendations, with only the two options: ‘strong’ or ‘weak.” The benefit ofsucha
systemisitseaseofinterpretationbybothcliniciansandpatients. Whenforminga
recommendation, GRADErecommendsthefollowingfourkeyfactorsbeconsidered:the balance
between desirable and undesirable effects, the quality of the evidence, values and preferences,
and costs.* > Recommendations can be made for or against particular management
approaches.* > Due to negative connotations associated with the term ‘weak,” GRADE have
provided the alternative terms of conditional, discretionary or qualified recommendations

which can substitute for the term weak.>

Recommendations should be actionable. When wording recommendations, the following need to be
specified as much as possible, as the more specificarecommendation is, the easier itis to implement

and the more likely it is that it will be acted upon: 48

¢ The population (i.e. age, sex, condition)
o Intervention (i.e. dose, timing, intensity, professional)
e Any comparator (whereapplicable)

¢ The setting (where applicable)
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Wording for strong recommendations should be in the active voice. This can be achieved by using
phrases such as ‘we recommend/ Health professionals should/ or Do, or must’ 45 For weak
recommendations, phrasessuchas‘wesuggest/health professionalsmight(could/may)

/we conditionally recommend’ can be used. 49 An example of a strong recommendationis: ‘Health
professionalsshould provide writteninformationdetailingmethodsof self-management of blood
glucose levels for patients with type 2 diabetes living in the community.” An example of aweak
recommendationis:‘Healthprofessionalsmayprovideinformationregardingself- management of

blood glucose levels for patients with type 2 diabetes living in the community.’

As mentioned above, recommendations can be made for or against particular management
approaches. Whenmakingstrongrecommendationsagainstacertainstrategy, termssuchas ‘we

recommend against, health professionals should not, or don’t’ can be used.

Theuseoftheterm‘consider’hasbeenadvisedagainstduetoitsdifficultyofinterpretation when
determining ifa certain activity was considered.20 Other termsto avoid include the use of phrasessuch
as‘wherenecessary’ or ‘whenclinicallyindicated.’8. Whatever wordsare chosen to conveythe
recommendation, the connection between the strength of the recommendation andthewording

needstobeexplicit, whichcanbeachievedthroughconsistentuseofthe same wording structure.!!

GRADE recommends that symbols are used when presenting recommendations. They suggest
the symbol P for strong recommendations whilst ? is used for weak recommendations. 4>
However,JBlwillcontinueusingletterstorepresentthestrengthof recommendations, withGrade
‘A’beinga ‘strong’ recommendation, and Grade ‘B’ representing a ‘weak’ recommendation, as this is

the approach most familiarto JBlreviewers.
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The FAME (Feasibility, Appropriateness, Meaningfulnessand Effectiveness) scale may help informthe
wordingofarecommendation. Thefollowingelementsshould betakeninto considerationwhen

applyingtheevidence,andthereforerecommendationsshouldbegraded accordingly.
F - Feasibility; specifically:
o Whatisthe cost effectiveness of the practice?

o Isthe resource/practice available?

o Istheirsufficient experience/levels of competency available?
A - Appropriateness; specifically:
¢ Isit culturallyacceptable?

o Isittransferable/applicable to the population of interest?

¢ Isiteasily adaptable to a variety of circumstances?

M - Meaningfulness; specifically:

¢ Isitassociated with positive experiences?

¢ Isit not associated with negative experiences?

E - Effectiveness; specifically:

¢ Was there a beneficial effect?

o Isitsafe?(i.e.istherealack of harm associated with the practice?)

10
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Glossary:

Definitionsaretakenverbatimfromthe NHMRCguidance,2American College of Physicians,3 and the

Centre for Evidence Based Medicine.1415

All or none studies:12

‘All" or ‘none’ of a series of people (case series) with the risk factor(s) experience the outcome. The
datashouldrelatetoanunselectedorrepresentative caseserieswhich providesan unbiased
representation of the prognostic effect. For example, no smallpox develops in the absence of the
specific virus; and clear proof of the causal link has come from the disappearance of small pox

afterlargescalevaccination. Thisisararesituation. 12

Alternatively, thisis met when all patients died before the treatment became available, but some now
surviveonit; orwhensome patients died before the treatment became available, but none now die

onit.1s

Bench research

Studies that have been conducted with nonhuman subjects in a laboratory setting.

Case — controlled studies!2

People withthe outcome or disease (cases) and anappropriate group of controls without the
outcome or disease (controls) are selected and information obtained about their previous

exposure/non-exposure to the intervention or factor under study.

11
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Case series14

Agroup orseries of case reports involving patients who were given similar treatment. Reports of case

seriesusually contain detailed information about the individual patients. Thisincludes

demographicinformation (forexample, age, gender, ethnicorigin)andinformationon diagnosis,

treatment, response totreatment, andfollow-upaftertreatment.

Case study/report

A description of a single case.

Cohort studies??

Outcomes for groups of people observed to be exposed to anintervention, orthe factor under study, are

compared to outcomes for groups of people not exposed.

Prospective cohort study — where groups of people (cohorts) are observed at a point in time to be
exposed or not exposed to an intervention (or the factor under study) and then are followed

prospectively with further outcomes recorded as they happen.

Retrospective cohort study—where the cohorts (groups of people exposed and not exposed) are defined
atapointoftimeinthe pastandinformation collected on subsequent outcomes,

e.g.theuseofmedicalrecordstoidentifyagroupofwomenusingoralcontraceptivesfive yearsago,
andagroupofwomennotusingoralcontraceptives,andthencontactingthese women oridentifying

insubsequent medical recordsthe developmentof deepveinthrombosis.

12
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Cross-sectional studies 12

Agroupofpeopleareassessedataparticularpoint(orcross-section)intimeandthedata collectedon
outcomesrelatetothatpointintimei.e.proportionofpeoplewithasthmain October2004. Thistype
of studyis useful for hypothesis-generation, toidentify whetherarisk factoris associated with a certain
type of outcome, but more often than not (except when the exposure and outcome are stable e.g.
genetic mutation and certain clinical symptoms) the causal link cannot be proven unless a time

dimensionisincluded.

Diagnostic case-control study!2

Theindextest resultsfor agroup of patients already known to have the disease (through the reference
standard) are compared to the index test results with a separate group of normal/healthy
peopleknowntobefreeofthedisease(throughtheuseofthereference standard). In thissituation
patients with borderline or mild expressions of the disease, and conditionsmimickingthediseaseare
excluded,whichcanleadtoexaggerationofboth sensitivityandspecificity. Thisis called spectrum
biasbecausethespectrumofstudy participants will not be representative of patients seenin

practice.

Note: this does not apply to well-designed population based case-control studies.

Diagnostic yield study

These studies provide the yield of diagnosed patients, as determined by the index test, without
confirmation of the accuracy of the diagnosis (i.e. whether the patient is actually diseased) by a

reference standard test.

13
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Expert consensus

Evidence arising from the consensus of experts in the field.

Historic/retrospective control group studies 12

Outcomes fora prospectively collected group of people exposed to the intervention (factor under
study)arecompared witheither(1)theoutcomesofpeopletreatedatthesame institution priorto
theintroduction of the intervention (i.e. control group/usual care), or (2) the outcomesofapreviously

publishedseriesofpeopleundergoingthealternateorcontrol intervention.

Inception Cohort Studies4

Agroup of individuals identified for subsequent study at an early, uniform point in the course of the

specified health condition, or before the condition develops.

N-of-1 trial4
Avariationofarandomizedcontrolledtrialinwhichasequence ofalternativetreatment regimensis
randomlyallocated to a patient. The outcomes of regimens are compared, with the aim of deciding on

the optimum regimen for the patient.

Pseudo-Randomised Controlled Trials 2

The unit of experimentation (eg. people, a cluster of people) is allocated to either an
intervention (thefactor under study) group oracontrolgroup, usinga pseudo-random method (such as
alternate allocation, allocation by days of the week or odd-even study numbers) and the outcomes

from each group are compared

14
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Quasi-experimental study 12

The unit of experimentation (eg. people, a cluster of people) is allocated to either an
interventiongroup oracontrolgroup, using anon-random method (such as patient or clinician

preference/availability) and the outcomes from each group are compared.

Randomised Controlled Trials 12

Theunitofexperimentation(e.g.people,oraclusterofpeople)isallocatedtoeitheran intervention
(thefactorunderstudy) group or a control group, using arandom mechanism (such asacointoss,
random numbertable, computer-generated randomnumbers) and the outcomes from each group

are compared.

Sensitivity 13

The proportion of patients with the target disorder who have a positive test result

Specificity 13

The proportion of patients without the target disorder who have a negative test result

Systematic reviews 12

Systematic location, appraisal and synthesis of evidence from scientific studies

15
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Test Accuracy 12

In diagnostic accuracy studies, the outcomes from one or more diagnostic tests under
evaluation(theindextest/s)arecomparedwithoutcomesfromareferencestandardtest. These
outcomes are measured in individuals who are suspected of having the condition of interest. The
termaccuracy refers to the amount of agreement between the index testand the referencestandard
testintermsofoutcomemeasurement. Diagnosticaccuracycanbe expressedinmanyways,
includingsensitivity and specificity, likelihood ratios, diagnosticodds ratio, and the area under a

receiver operator characteristic curve (ROC).

Astudyoftestaccuracywith:anindependent, blindedcomparisonwithavalidreference standard,
among consecutive patients with a defined clinical presentation—across-sectional study where a
consecutivegroup of people fromanappropriate (relevant) population receive the test under study
(indextest) and the reference standard test. The index test result is not incorporated in (is
independent of) the reference test result/final diagnosis. The assessor determining the results of the

indextestis blindedto the results of the reference standard test and vice versa.

A study of test accuracy with: an independent, blinded comparison with a valid reference
standard, among non-consecutive patients with a defined clinical presentation— a cross-
sectional study where a non-consecutive group of people from an appropriate (relevant)

populationreceivethetestunderstudy(indextest)andthereferencestandardtest.

Theindextestresultisnotincorporatedin(isindependentof)thereferencetestresult/final diagnosis.
The assessor determining the results of theindextest s blinded to the results of the reference standard

test and vice versa.

16
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