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Chapter 5. Instrument selection for Core Outcome Measurement Sets
Instrument selection: Three pillars, foujjuestions, one answer

Introduction and Background to Instrument Selection

OMERACT (Outcome Measures in Rheumatology) is an internationatstakétholder organization aiming
to provide an evidencéased decision making process for agreemenpatient-centred and important outcomes
for use across clinical trials and observational studies in rheumat¢Rmprs et al., 1998; Boers et al., 20Bdgrs et
al., 2014aTugwell et al., 1993[ugwell et al., 2007; Tugwell et al., 2014)

Since its inception in 1992, OMERACT has worked toweatdblishing Core Outcome Sdtsat is, a minimum st of
outcomes that should be measured in all clinical trials to allow for consistency and communication betweeAttrials.
OMERACT we divide the process into two phases, firs
clinicaltrials)and hen embarking on a “Core Out come Chimplatisnuof e me n
both leads to a Core Outcome Set.

Core Domain Sets and Core Outcome Measurement Sets are established through edaddremnsensus
based decision making acrossykstakeholder groups: Patients and caregivers, Providers, Payers, Product makers,
Policy makers, Principal investigators (researchers) the Public, and others (e.g., the Press) (Tunis et #hg2017).
evidence that is needed is embodied inwhat OMERACI hcal | ed t he “ OMERACThre&i | t e
pillars of evidence to ensure an instrument is fit for the purpose of use in a Core Outcome Measurement Set in
clinical trials in a given disease group or fidlde three pillars arefruth, Discrinnation, and Feasibility (See Figure
5.1). Outcome neasurement instruments with sufficient evidence of these three pillars of the Filter were considered
having the evidence to support their inclusion in a Core Outcome Measurement Set and to have passed the
OMERACIHilter Beaton et al., 201%Beaton et al., 202@oers et al., 1998Boers Kirwan, Wellset al, 2014;Boers
et al. 2019Maxwellet al.,2019.By ‘ measur ement i nstrument ', we mean
guantity of avariableAs defi ned in Boers et al, 2014, this “too
obtained through physical examination, a laboratory measurement, a score obtained through observation of an
i mage, aAmn ‘soutocnd me imesaswrmemeant i s a measurement ins
outcome.Thr oughout the rest of this chapter, we wil!/ us
instrument’ in this broader context.
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Truth Discrimination and Feasibility, the three pillars of the OMERACT
Filter and the related measurement evidence needed for each
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Figure5.1. The three flars of the OMERACKFilter 2.2

A Core Outcome Measurement Set does not limit the investigator in choosing the primary outcome from
that set, or in fielding other outcomes in their study. It advocates that each study should meddeastthe Core
Outcome Measurement Se€onsistent use of Core Domain Sets and Core Outcome Measuremeist Sets
increasingly recognizeak importantin maximizing comparability of findings across trials and facilitating meta
analyses and comparative effectiveness research (Begttah,2015;Higgins et al., 2020illiamsonet al.,2012).

They also reduce the risk of selective outcome reporting bias in clinical research. Kirkham has shown that the
availability of the RA Core Set has increased consistency in outcome measurement in arthritis where in 2010 70% ¢
trials utilizedthis cae set in their outcomes (Kirkhaeat al.,2013).
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Revision of the OMERACT Filter

In 2014, OMERACT began a deliberate process to refresh the guiding framework for domain and instrument
selection(Boers, ldzerda, et al., 201Kdirwanet al.,2014; Tugwll et al.,2014). The revisions related to domain
selection have been describéBoers Kirwan, et al.2014; Maxwelkt al.,2019)with further elaboration of the
OMERACT Filter in 20(B®oerset al.,2019)and in Gapter4 of this Handbook. The reisions in each text highlight
the new framework and the need to have at least one domain represented from each ofAhzas
(ManifestationgAbnormalities, Life Impact and Death/Lifespaand one strogly recommended one
(SocietalResource Usepdverse events and important contextual factors argher decided upon and become
part of eachCore DomainSet. OnceCore mainSets are endorsed by OMERACT (@eapter4 in this Handbook),
WorkingGroups move on to identify at least onestrument that passes the Filter requirements for inclusion in a
‘“Core Out come Nreresgonse ® thegrowinghenbér of articles on measurement properties, and
the growing number of instruments in tHeeld, the OMERA ilter 2.2 Instrument Selection process was also
revised to help with the finding, appraising and synthesizing available or new evidence of measurement properties
to ascertain the one answer that is soughhas the instrument passed tteMERACT Filter2? In January 201 the
OMERACT Executive endorsed the process described in this chapter for instrument seleciticR0AifdOMERACT
published a manuscript describing thiscisionmaking processntitted OMERACT Filter ZBeatonet al., 2019).In
this version of th@OMERACT Filte2.2, we reflecthe changes made to ensure the Filter captures the type of
evidence required for imaging outcomeghis furtheiimproved the process for all types of instruments allowing us
to move forward vith a consolidated singléiter. We will monitor its use by working groups and seek their feedback
to address areas for improvement.

The OMERAHilter 2.2instrument selection process has two functions:
1. To define the type of information that reeeded to ascertain if an instrument has passed the Filter,
2. To suggest a process and provide o facilitate moving throughilker requirements and to
facilitate record keeping and reporting.

Toensure transparency and rigour, Working Groups needicimument the process they used and work towards a

final report describing the body of evidence. A workbook and specific assistive tools have been developed to suppo
the use of Filter 2.2 for instrument selection and to help track progress and findew8gsendix Afor the

instrument selectiorworkbook and the OMERACT website for instructional videiss://omeract.org/instrument
selectiorl). Each instrument under consideration will have its own workb@dlkile the instrument selection
processnitially hadan emphasis on patiefreported outcones, the application to imaging outcomes and things like
pulmonary function testing (Roofedt al.,2021) and joint counts (Duar@arciaet al.,2019) add to our confidence

that the revisions of the Filtezan be applied across different types of clinmaicome assessments.

Foundation: How do we know if an instrument has passed Filter 2.2?
The original OMERACT pillars of Truth, Discrimination, and Feasibility remaoreipdlars for instrument selection
in OMERACHilter 2.2

In order to streamlie the process of instrument selectidrijter 2.2has siggesed a practical reordering of he

Filter elements (see FiguBe2). The pillars of Truth, Discrimination, and Feasibility are still there, but are now
ordered with each step reflecting an incseag investment of time and efforlt also suggests that after the first two
steps, a decision can be made to stop considettiagjinstrument before entering the most timeonsuming part of
the processn the literature reviewand creation of evidence that is need#éa the last two elements.
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Logical ordering of four questions to be
asked in selecting an instrument (or not)

; Truth ) The order:
s ‘;a n:at:h "rg‘: t;rget “‘E;T“m? + reflects investment of time, effort
T +  reflects decision-making nodes,

Feasibility e.g., don't continue if instrument
Is it practical to use? Access, does not match concept
training, transiations, length,
cost, burden

Good to continue??

Truth
Do numeric scores make sense?
Construct valldity (instrument scores reflect
the target domain), Reliobility across

methods (raters, machines)
Discrimination

Can it discriminate between

groups of interest?
Test-ratest rellability
sLongitudined construct waltality
Ahility to discrimingre in BCTComparative
sTudies
*Threshalds of meaning
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ieome Measures in Rheumeatnioy

Figure5.2 Reordering elements of Truth, Discrimination, and Feasibility to allow
for logical, effortsaving decisiormaking process

This is when Working Groups may decide to letratrument drop from consideration because it is not feasible, or
upon closer inspection, it is decided that it is not a good match for their target do@aig.those instruments
passing this decision point would go through the process of gatheringreade developing new evidence to
address Truth and Discrimination.

For scoring at each stagéthe OMERACT Filter Instrument Selection Algorithm (QRM@A)ave used a stoplight

set of colours to refl ect t BndndriveentnéttheFilt€ requirgmenss foathap r a
attribute. GREEN is used to reflect a high level of confidence that this has been passed and can goAMBERI.
indicates that the group sees a need for additional work or has some concern, but still censgi®yd enough to

pass that part of the FilteRED indicates stop or does not pad%& also added the option of WHITE as an indicator

of when no evidence is available (something that is correctable but must be corrected before the instrument has
passedhe Filter). WHITE is only offered fguestionswhich aredependent on available evidenc&gain, GREEN

and AMBER get a pass, RED and WHITE do not.

We have created a graphical depiction bétoverall process of Instrument Selection known astt@e ME RACT Wa
for | nst r unfEgure5.3)S¢elhave dlso aaated a 40inute whiteboard video that provides an
overview of this proces$ittps://youtu.be/ym2n_bnRgP8
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How to choose an instrument

the OMERACT way
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Figure 5.3. ThOMERACT Way flowchart describing the step by step process
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The OMERACT Master Checklist for Instrument Selection provides a stefby-step overview of the process

for working groups to follow. We will now work through each step in the process.

OMERACMaster Checklist for Instrument Selection

Name of Instrument

Step 4OMERACT Instrument Selection Process Checklist Iltem

Mark
when
complete

Assembly of working group and protocol development

1 |Assemble working group

2 |Decide on methodprotocol for Core Outcome Instrument Set selection

3 |Deliverable Submitprotocol using Instrument Selection Workbook to Technical Advisory Group [TAG]
4 |Review and approval of final protocol by TAG

Review of evidence of instrumernterformance for existing or new instrument

Part A: Domain match and Feasibility assessment

5 |Obtain Working Group and others assessment of match with the target domain
6 |Obtain Working Group and others assessment of feasibility

Is the instrument a match with the domafkiNDfeasible?
7 |Yes - if yes, continue with Part B of checklist below

No - If no, set instrument aside (find new one or develop new one)

Part B: Review of evidence of performance ofiastrument across key measurement properties

Conduct literature search; create PRISMA diagram; place articles of measurement prapestiesmary of

8 Measurement Properties (SOMP) Table

9 |Conduct COSMHOMERACT Good Methods check, fwddings into the SOMP Table

10 Conduct data extraction, creammmaryreportingtables, fill in SOMP Table wilssessment adidequacy of
results

11 |Conduct synthesis across evidence available for each measurement property
Decide if any gaps exist in evidence of measurement properties

12 |If gaps found, draft protocol for new study to fill gaps

If no gaps, finish the SOMP Table with proposeel of endorsement

Initial submission to TAG: literature review findings & protocol for gaps

13

Deliverable Submit the Instrument Selection Workbook to TAG

14

Receive final response fromMAG

15

If studies are needed to fill gaps, conduct new measurenpeoperty studies, submit to TAG for Good
Methods check, add to body of evidence (SOMP) and go back to Step 12
If no studies are needed, put X here: and move to Step 16

Final submission to TAG for approval

16

Obtain agreemenbn finalreport

17

Set timeline for next review of instrument

Ratification of level of endorsement by OMERACT Community and communication of results

18

Ratification of level of endorsement by OMERACT Community

19

Implement communication andissemination plan
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Assembly of working group and protocol development

1. Assemble working group

Following the samguidelinesasused inthe OMERACT Core Domain Set selection proce3VEERACT Working
Group consists of a wide group of participafdasleast two Patient Research Partners (PRP) must be named and
active)along with a smaller number of individuals who form the Steering Committee. Hnerat leasB cochairs

on the Steeing Committee representing three different continents. In addition to the B®An the wider Working
Group,one PRP must b& member othis Steering CommitteeThe Steering Committde rounded out witha

Fellow and at least two other members with exfige in the topic of the Working Grou@hapter 2 of this Handbook
provides more details on establishing a Working Group.

The Working Group must involve PRP who are actively engaged in the project (e.g. participate in regular conferenc
calls,provideexpertise with lived experience of the disorder). PRPs can provide insight to various steps within the
OMERACT instrument set@n process, especially in the early stages of the process where PRP input on domain
match and feasibility are critcacth apt er 3 of this Handbook, *“Patient F
information on engaging patient research partners in arkif@y Group

OMERACT has established a philosophy around the com
of OMERACT’ . Thi isa Chaper loohithid Harmdleodk/orking Gdoeds areé dxpected to foster the
Spirit of OMERACT.¢g, collaboration, consensus) in all their work.

1 Assemble working group

2. Decide on methods protocol for Core Outcome Instrument Set selection

OMERACT has established an approach to instrument seleefleative of a long history ievidencebased

decision making around our instrumern{Boers1998) The original Filter described the type of evidence we need,
and has been in place since the inception of OMERASMore literature became available and methods advanced
in OMERACT, measment sciences and international groups in the field of core set development or measurement,
OMERACT continually updated its processes and standadgtimes in conjunction with otheinternational
stakeholder groupgBeatonet al.,2020,Higginset al, 2020, Prinsert al.,2018, Mokkinlet al.,2018).The resultis

the OMERACT Wdligure5.3), which describes aappraach to see if a giveinstrument has'passed the OMERACT
Fiter of * Trut h’ , ‘“ Di s c r. Therstepbg-dteip appr@ach & outlined ik th@MERACT IMastely
Checklist for Instrument Selecti@s shown abovale havealsodeveloped an accompanying OMERACT Instrument
Selection Workbook which outlines all the steps in the process and aji@upsto record the results ofheir work.

This prepared protocol is available for all groups to Ufs# groupwantsto follow our protocolthen the workbook
facilitates progress through the various ste@sr preference is that working groups follow thwerkbookapproach

that has been developed and approved by the OMERACT executive and community

The OMERACT Wagaes the following approach:

. Check for domain match and feasibility using methods described

. Seek agreement of the working group that thiasinstrument that matches the target domain & is feasible
. Conduct a literature search using search terms available in the Appendix and modified for your need

. Select articles using screening and selection questions provided and create a PRISMw diagra

. Extractlocation of the evidence in a Summary of Measurement Properties (SOMP) table

. Conduct a good methods check (quality appraisal)

. Extract data on description of studies and results inremortingsummary tables templates
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. Assess adequacy of the resudfsthe measurement property evaluations

. Synthesize result®r each measurement properiigreating a profile across measurement properties)
. Complete a Summary of Measurement Properties (SOMBIeTo track the evidence

. Apply the OMERACT Algorithm to determine the recommeneeel of endorsement

. Presentthe evidence baséo the OMERACT community for ratification

If a group decides téollow these methodsthey simplytick the box in the instrument selection workbook
acknowledginghis. However, fithe group decides tdeviate from theproposed methodswe need to know ahead
of time and the full Technical Advisory Group (TAG) will review tmeskfications.Working groups eed to ensure
any changes are well documented in @MERACT Instrument Selection Workbook.

2 Decide on methods protocol for Core Outcome Instrument Set selection

3. Deliverable:Submitprotocol usinglnstrument SelectiotWorkbook to Technical Adsory Group [TAG]

The TAG is a group of methodologjgiatient research partnergsesearchersand statisticianswvho are part of
OMERACT and volunteetto serve on this advisory group. As well as advising Working Groups on their progress
through the OMERACT Filter or on the design of studies to fill gaps, they also help ONtERAKETsureve are

using the best, most efficient methods for core set depahent. They areavailable toprovide advice throughout

the instrument selection process

Whenthe working group haacknowledged in the Instrument Selection Workbook ttiegty will follow the methods
outlined in the workbook, ohavedocumented any changeakey wish to makethis should be submittetb the
OMERACT Secretariatinin@omeract.orjy The Secretariat will pass the protocol to thAG

Deliverable:Submi protocol using OMERACT Instrument Selection Workbook
Technical Advisory Group [TAG]

4. Review and approval of protocol bVAG

The TAG will review the protocol and provide comments on any proposed changes to the methods that the Working
Group has requested. Once all TAG comments have been addressed by the Working Group and TAG has approve
the final protocolthe group can move oto assessing the instrument under consideration.

4 Review and approval dihal protocol byTAG
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Review of evidence of instrument performance for existing or new instrument

OMERACT Filter 2.2: Instrument Selection Algorithm

IN? " Red Amber Green
nformation Flag Flag Flag

Available

Is it a match with target domain? (Truth) e @ @
I I
Is it practical to use? (Feasibility) e 0 @

l

Do numeric scores make sense? (Truth) f\-'?u‘\; e 0 @
i l N
Can it discriminate between groups of 2N
w
interest? (Discrimination) > e e e ]
Assessment
! l |
Provisional endorsement
Not endorsed Endorsed
Set a research agenda

O riexcT

Figure5.4 The OMERACT Filt8r2 Instrument Selectiomlgorithm (OFISA) ighlighting four questions to be
answered for each instrument to move through th@ MERACTilter of Truth, Feasibility, and Discrimination.

Havingreceived approvalon the protocol,groupsnow moveonto gather the information that imeeded to answer
the four questions in the OMERAEIRer 2.2 Instrument S&lectionAlgorithm, al so known by inits
Figure5.4.

Each working group will have an OMERACT Senior Methodologist support person to help liaise with the TAG and i
encouraged to communicate regularly with this person for advice and questions. The OMERACT methodologist
supporting TAG, or the chair of TAG ofitend working group meetings to offer ongoing support. In 2020, we
initiated an open meeting called “lnstrument Town H
come onto this monthly call and work with other instrument selection workjraups to address challenges or ask
guestions about the process. Periodically, we have working groups present an update of their progress at these
meetings.
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Part A: Domain match and Feasibility assessment

5. Obtain Working Group and others assessmentaditch with the target domain

Is it a match with target domain? (Truth)

We begin theassessment ahe instrument with the" Truth’ pillar

of the Filter This addresseshether the instrument appears to be 4
good match for the target domain, and whether the instrument ha
the right content for the experience of that domain in the intendeq
target population and study situation.

Essential to this assessmenthg definition work done in the
domain selection phase. Reviewing the domain definition templa
(see Figure 5)drom the broad concept to the specific and focuse(
target domain and its elemental components is important as an
initial step to ensure that there ismatch of the instrument with
the definition previously establishedo help you work through this
material, we have compiled key references from the literature an
have used them to develogample survey gquestions (see
Instrument Selection workbookYhe vorking group shouléskkey
stakeholders, including patient partners, abdhe domain match.

Suggested Template for reporting on the definition of your Domains

This is the one pager for each of your mandatery domains and any important but optional domains you
fieel you are ready to define. It will provide the domain definition in more detail than anywhere else and
will be saved for future reference by OMERACT. In many situations this has become an invaluable
resource when, perhaps years later, you are considering an instrument for your

domain. s

Broad Domain

(e.g., clinical

The name you are giving this more specific domain i.e, impoct of pain on life activities in all
realms of life- physical social ond role functioning.  This is what we will be focusing on for
measurement.

Working Group:

Target population

Intended use for this domain:
trials of drugs)

Core Area Life Impact

ICETEWT R The general of broad domain, fike “Pain Impact™

Create a working definition in detail. Don't just repeat the domain name, flesh this out, this is
what people will see in your paper. Sometimes this is o definition from another conceptual
framework — for example the definition of pain impact should range from periodic interference
over the course of one week to inability to do any activities due to this pain.

Outline here the companents of your domain that are important for a good instrument to
capture.
e.g., poin impoct en ADL’s, pain impact on work life, pain impact on social activities.

Shouwld not include pain impact on p ity and personal relationships

1 Key sources of information on evaluating
isdomain match and feasibility:

) 1 Auger CMaking sense of pragmatig
criteria for the selection of geriatric
rehabilitation measuresAch
Geronto and Geriatric2006:43;65
83.

Feinstein ARThe theory and
evaluation of sensibilityn

Feinstein AR Clinimetric#/estford
MA: Murray Printing Co. 1987:141
166.

Pakulis PJ. Evaluation physical
function in an adolescent bone
tumor population, Pediatr Blood
Cancer 20085:635643.

Rowe BH., Oxman ABn
assessment of the sensibility of a
quality-of-life instrument.Am J
Emerg Med 1992;11(4);37380.
Smith M.L. Quality enhancement
groups: A gualitative research
method for survey instrument
development. J Health BehaviR&ub
Health 2011:1(1);122.

Terwee CB. Qualitative attributes @
measurement properties of physica
activity questionnaires: a checklist.
Sports Med 2010;40(7):52537.
Terwee, C.B., Prinsen, C.A.C.,
Chiarotto, A. et al. COSMIN
methodology for evaluatinghe
content validity of patierwreported
outcome measures: a Delphi studyj
Qual Life Re2018;27, 11591170

)

Qualitative or Add in some quotes here from the qualitative work you have done. Consider examples of the

literature
support

breadth of the experience of this domain—high levels and fow levels. Consider talking in mare
depth about what is included in this domain and what should NOT be considered part of this
domain

This section is particularly important becouse it is easy to do as you work on your demains, and
it will serve you well as a basis for your review of content validity when you start to look at
candidate instruments. This definition sheet will be stored on OMERACT's website.

Please think through sources of variability or contextual factors that might impact the results
(scores) when you measure this domain. For example, is there a large difference seen between

Sources of
wvariability in
SCOre, people gathering the data? |s there a large difference between cultures or continents? Please
see paper by confiextual factors group Sabrina Nielsen et al, Ann Rheum Dis, 2020, and work

on lessons from imaging outcomes lesson #2 (methods working group)

Figure 5.5 Template for reporting detailed domain definitideeeOMERACT Handbo@hapter 4 for further

details)
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Careful consideration then given to the domain of the instrument arnis global aim of the instrumentas well as
the breadth and deptlof the elemental components of the instrument; for example, itemteanin a PRO or what
isvisiblein a specific imaging technique fori n f | a 'mThis appraisal of the match with the target domain
covers what is sometimes call&@ce and Content Validitfheassessmenshould include all perspectives: the
patient, clinician andesearcheiperspectivelf the instrument under consideration has different versions or
different ways of scoring (for example, individual subscales versus the whole scale), the working group should cleat
identify which version they are assessing. Traffic light scoring

. L . . o Throughout the instrument
At this stage it is alsonportant to consider the sources of variability. Some of them A% ol ection pro

things we will talk aboutater in this chapter when discussitesting of theirimpacton | | | ght " scori n
scores, but someources of variabilitghould have been integrated into the domain
definition itself, andare things thatcan be assessed at this stagfdooking at the
instrument For examplewhen doingactivities of daily livinggne can think aboutloing
themwith and without the use of assistive devices. That is a sourearability and : )

. _ _ _ ... | is.aconcern, or caution, or
shodd be something your group is clear about in the levels of your domain definition,. J\;eakness but it is good
you want to allow people to use assistive devices, you do not want to choose a enough to go forward.
guestionnaire that forces people to respond without the use of an assistive device.
Other examples aredo you allow pain assessment before or after a pain medication is
taken? Doyou allow people to assist someone in work activities when assessing a
wor ker ' s % Timediudaytcanalsotbg important if you are trying to measurg
morning pain or stiffnessyou might want that to be measured in the morniiigpatients
tell you that morning pain is the most important to thenYou would reject a questionnaire that gathers data
night pain or even average pain rather thaain inthe moming. These are all sources of variability that are
identified and hopefully decided upon at the time of the creation of a detailed description of the definition of the
target domain(further discussed iChapter 4 section 6.3 These sources of varidlty arethen carried forwardo
the instrument selectionphasend checked on here under the candidat
Other sources of variability cannot be addressed by being more focussed in the definition. Things &keé tte f
two raters will be doing the assessments, or data will be gathered on two different imaging machines. These are
|l i kely sources of variability that wndtlhomd erdeltioa bbiel i

Greenal ways mea
to go”

always means there

Redalways means stop, do
not contirue.

White means there is no
evidence available

14

Example grveysandchecklists for Working Groups aa&ailable m the instrument selection workboaknd groups
are encouraged to get multiple inputsparticularly from respondents atbu the adequacy of the content from the
perspectives recommended by COSMibimprehensiveness;omprehensibilityand relevance of the content
(Terweeet al.,2018).

We also encourage groups to examine some data of their own or from some publidationg at the distribution
of responses, patterns of missing items, or flaad ceiling effects all indicators of potentigbroblems of the fit of
the content with the population of interesfor imaging biomarkers, do the techniques (and proposed scoring)
capture the intended pathophysiologic feature?

The result of the appraéof domain matclisthen scored and recorded inthe SOMM t he ‘ Domai n M
using the traffic light formula déreen, Amber, or Red@he text box to the side provides the meaning of the traffic
light scoring whenever it is used in the instrumeelection process.

Example of Evaluation of Content Validity:
At the Patient Perspective Workshop at OMERACT 6, the concept of fatigue was identified by patients as an
important outcome which was not included in the current RA core set. Further gtiiaditand quantitative
studies explored the nature of fatigue as described by patients. Existing fatigue scales were found to omit many
aspects of fatigue as reported by patients, and to include questions patients felt were unrelated to their fatigue

expelience. Thereforea new fatigue scale, the Bristol Rheumatoid Arthritis Fatigue NDiitiensional

OMERACHandbookCorelnstrument Set Selection 15 updated: June2, 2021



Questionnaire (BRAF MDQ), was developed from items identified at interviews and focus groups with patients,
followed by cognitive interviewing. Through thisegcise, items and their wording were developed to cover a
range of fatigue severity and impact. “Coll aborjati c
PROMs grounded in the patient data, strengthening face and content validity and ensunmga e hensijon .

Kirwan J, Hewlett S. Patient Perspective: Reasons and Methods for Measuring Fatigue in RA. J Rheumatol 2093; 34: 1171

Nicklin J, Cramp F, Kirwan J, Urban M, Hewlett S. Collaboration with patients in the design ofgmtited outcomeaneasures:
capturing the experience of fatigue in rheumatoid arthritis. Arthritis Care Res 2010; 6281552

5 Obtain Working Group and others assessment of match with the target dor

6. Obtain Working Group and others assessmentfedsibility

Is it practical to use? (Feasibility)

Thenextstep is the assessment Beasibility Feasibility includes those very practical considerations about cost,
burden, access to the instrument in the necessary language(s), and mode of administration efurovitds

evidence to deermine whetherit is practical to use a given instrumeiput is needed from both the users of the
instrument to comment on administration (researcher burden and cost issues), and from respondents to comment
on burden and suitability of format and adnigtration.

OMERACT requires an evaluation of the practicalities of using an instrument. Keeping the setting of the core set in
mind, the cost, burden (patient, responder), equipment needs, sensitivity of content and overall ease of use are
appraised (see optional apgisal forms you can choose to use if you wish in OMERACT Instrument Selection
WorkboolR. Existing appraisal systems have been brought together to guide the types of questions to be asked of al
instrument t o aD#ferenspsrspectiveshoultl lzeansludédiinlthistewvaluation. As well as the

clinician or researcher perspective, we feel direct input from patients is integral to the OMERIBCZT.2process.

Each offers an important contribution to the perspective of whether the tool isifda (easonable equipment

needs, reasonable costs, training needs are feastioeprehensiveeasy enough to use). The decision makers will

be balancing feasibility of the assessment process with having enough and the right content (iteapstyte the

full spectrum of the domair-easibility covers a broad array of factors and for more reading on this please refer to
Tanget al., 2012 and Augeet al.,2006review.

Exampls of Feasibility Assessments

Jensen 1986 et al. reported thatNR& s “extremely quick and easy tol ad
made a mistake in the use of the scale.

Jensen MP, Karoly P, Braver S. The measurement of clinical pain intensity: A comparison of six methods. Pain 198%.27: 117

ExampleTang ¢ al, 2012 ran a survey to ask patients about their perceptions of a set of worker productivity
measures. The tools were completed by the respondents and then they were asked about their preference|of tool,
and for each tool how difficult it was to replyhether the items made sense, etand covered all important
aspects, and whether the time to complete the tool was suitable.

OMERACHandbookCorelnstrument Set Selection 16 updated: June2, 2021



Tang K, Beaton DE, Lacaille D, Gignac MA, Bombardier C. Sensibility eféivie moductivity instruments was endorsed byipats with
osteoarthritis or rheumatoid arthritis. Journal of Clinical Epidemiology. 2013; 66(556546

Examplein imaging, scan time must be just long enough to acquire sufficient information, but short enough|to
minimize radiation exposur@atient discomfortfrom immobilization etc.

The result of the appraisdt hen scored and receeracddédiiln ttyhe c®OMMNI ru
systemof Green, Amber, or Red.

6 Obtain Working Group and others assessment of feasibility

7. Obtain Working Group decision based on results of domain match & feasibistthe instrument amatch with
the domain AND feasible?

Decision point Does the Working Group agree that this instrument has passed these first two questions?

We are now at a importantdecision point in the OMERACT instrument selection process. This decision point is a
unique feature tathe OMERACpProcessIf an instrument is not a good matdébr the target domairor is not

feasible to use in the intended setting, it can be set asiéhle Working GroupOngoing attention should focus on
only those instruments that havgassedhese two questions with a GREEN or AMBER rd¢lagy groups have

found that a quick check of these first two steps eliminated several instruments that ararapttee wrong content

for the intended application, or are considered too long, expensive, and/or complex tit issbest to set them

aside and continue only with those that have content/concept match and are feasible to use in the intended
application

Is the instrument a match with the domaikNDfeasible?

Yes - if yes, continue with Part B of checklist below
No -> If no, set instrument aside (find new one or develop new one

Part B:Review of evidence of performance of amstrument across key measurement properties

Do numeric scores make sense? (Truth)

Can it discriminate between groups of
interest? (Discrimination)

Once an instrument shows promise as matching the target domain and being feasibleitchis¢arget context of
use,the next step in the process is tonducta systematic synthesis tiie evidenceo determine the measurement
properties of the instrument. Evidenseipporting the measurement pperties of a given instrumerg based on its
ability to provide truthful and discriminative information as part of a core outcome measuremerRaetllel
reviewsare done for each property, and thevidence is synthesizeatross all properties to determine if there is
sufficient evidence to suppoitclusion of the candidate instrument in a core outcome (8ers, Kirwan, Gossec,
et al.,2014 Boers Kirwan, Wells, et al2014, Beatoret al.,2019).Many principles of a systematic review using
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Cochrane methodologfGhogomtet al.,2014, Higgingt al.,2020)and best evidence synthesis processes (Sktvin
al.,1995)are followed in this stagé.hese include:

Formulation of a clear research question agreed upon through consensus of stakeholders;
Outline of a comprehensive and explicit search strategy;

Clearly defined eligibility criteria which are consisteathplied;

Clearly defined data extraction which are consistently applied;

Rigorous and transparent critical appraisal of methods utilized and their results;

Synthesis methods that are explicit and appropriate.

R o

Is there enough good evidence to suggest that the scores from this instrument
are trustworthy representations of the target domain (concept of interest) for use
in a core outcome measurement set?

The question being asked of the instrument is s t
instrument are trustworthyrepresentationsof he t ar get do mai n Inptheowords goes thisf | n
instrument pass the OMERAEIIter of Truth, Discriminatigrand Feasibility?

We recognize that ideally this comstidies found in the peer reviewditerature; however, when there are gaps in
the literature, working groups often conduct their own study develop evidence tdill in the gapsWhilst these
studies mayhave notyet undergone peer review, th€AGprovides a critical appisal of the work to offer some
independent reviewAt the conclusionof the processworking groupsare expected to present their evidence to the
TAGand subsequently to the OMERAMmMunity.In 202Q the OMERAC&xecutiverecognized that instrument
selection was being held back by needing to waitiennial meetings. They asked the TAG to review the results of
the review in the form of a completesbimmary of the evidence,workbook and tables of result3he TAG would
comment on whether the methods used were consistent with the OMERACT guidanceHarttti®ok, and

whether the results and conclusions of the working group could be supported by the data presentasthe TAG

has verifiedhatt he met hods justify the conclusions, t tothewor
OMERACgommunity fa ratification (more detail is provided inextion 18of this chaptey.

The following sectiondescribe the next stepsf the process checklisindfocus on this synthesis of the literature
and the key components of it.

8. Conduct literature search; créa PRISMA diagram; place articles of measurement properties in Summary of
Measurement Properties (SOMP)

Working Group(havi ng approved an i nstr umeowmovs intagathmesrigevidemaet ¢ h
oft h e i n s ability tmperfdrm as an indicator of the target domain in the intended context to ansveslagt

two questions iNOFISAFigure5.4; Question 3¢Do the numeric scores make sensé@ddressinghe pillar of
“truth” and t he me eordwcteafiddyartd refiabilty@easd testng situationdetween

raters, machinesetc., as necessapand the four measurement properties that together addrégaiestion 4: Can it
discrimimt e bet ween groups of interest”?

The four measurement propedis addressing the pillar of “discrimin

OMERACHandbookCorelnstrument Set Selection 18 updated: June2, 2021



1. Stability in situations of no change (tagttest reliabilty)

2. Detecting instrument scorehange in situations of real change
(longitudinal construct validity or sponsiveness)

3. Discriminating between groups with the type of change anticipated
a clinicattrial setting @ specific form of longitudinal construct validity

Or responsiveness)
4. Ddining established threshds of meaning

SeeTable 1 belowfor definitionsfor theseterms agatified by the

International Society of Quality of Life Research (ISO@&&ye et al., 2013)

What are we aiming for?

For each measurement property, we
are looking for consistent evidence
(i.e., 2 or more) from studies that used
good methods (reducing risk of bias)
that show at least adequatevel of
performance of the instrument, in the
absence of prevailing evidence
suggesting the instrument is not
performing well on this measurement

property.

Most of this evidence will come from existing evidence in the publisibe@ture. We highly recommend registering
a protocol for yousystematic review of théterature search in a public register such as PROSRHER®, online
registry for systematic reviewPROSPERO is availabléntgps://www.crd.york.ac.uk/PROSPERO/

Groups may choose to register their protocol in order to document their intent in this Halding a registered
protocol may also helwith subsequent publicatiorMany of the fields in the Instrument Selection Workbook are

the same information you need to regetyour protocol with PROSPERO.

Table 1Definitions adopted for the indicators of performance of instruments moving through the OMERAC
Filter 2.2Instrumen Selection Algorithm(Based on Reeve et2013,Feinsteinl987,and foundational work of
Tugwell and BombardigBombardier and Tugwell, 1987; Tugwell &ambardier, 1982)

Filter 2.2Pillar
and its definition

Questions related to that pillar, corresponding measurement properti

Truth (a)

Is it a match with the target domath

Contentvalidity—the extent to which the instrument includes the mos
relevant and important aspects of the domain in the context of the
intended measurement situation.

Face validity degree to which the instrument, as a whole, appears to
a match with the arget domain.

Feasibility Is it feasible/pradtal to use?

Burden (respondent and researcher), time, effort, translations, and c
of using this instrument in the intended setting (context of use).

Truth (b)

Do the numeric scores make sense?

Construct validity- the degree to which the scores on the instrument
relate to other measures (patiesreport or clinical indicators) in a
manner that is consistent with theoretically derivedpriorihypotheses
concerning the domains that are being measyredshow a distinction
in scores between groups of known difference.

Reliability across approachesnter-rater reliability, intermachine
reliability, intersetting reliability. This is a measarof the reproducibility
of the instrument;the ability to provide consistergcores across source
of potential variability such agaters, machines, settingg.here may be
situation where this is not needed, as there are no important sourceg
variabilty. Please note, reliability over time is assessed under
discrimination (testretest reliability).
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Discrimination

Can it discriminate between groups in the setting of mgéKclinical trial
setting)?

Testretest reliability— A measure of the reprodubility of the
instrument, that is the ability to provide consistent scores avae in a
stable population.

Responsiveneds ongitudinal construct validity)The extent to which an
instrument can detect changes in the domain of interest ovaetiwhen
they have occurred.

Discrimination in Clinical TriatsSThe degree to which the instruments
are sensitive to the relad change between the arms of a trial (i.e., a
comparative effectiveness study or a placetmmtrolled trial or active
comparison arm)

Thresholds of meaning for proportional summarieEhe degree to
which one can assign an easily understood meaning to the scores fr
an instrument.Rates of achievement are compared between arms in
clinical trials.This includes thresholds likenanimum important
improvement, or a patient acceptable symptom state.
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Pause in the procesdetaileddescriptions of measurement properties

L e ppduse here to think about each of these measurement properties and examples of the types of evidence
would find in the literature.

Construct validity

The next major question IOFISA askgshether the numbes/scores we obtain from the instrument are in line with
what we would expect from our knowledge of the outcome domain which it is intended to meahuseis
summar i Dedt Ae humer i c s lomangfeldsithis ks eefersed to asadidty’, moving away
from more traditional label of @nstructor criterionvalidity. Either way, it$ generally assessed by comparisons wit
the way the instrument of interest measures things in comparison to other instruments measuring the same or
similar domainsWherethey would be expected to give simila@sulty or measuring unrelated domains (where they
might be expected to give different result&vidence is ideally gathered in the same types of patients in similar
situations {.e., same technigins, same machine)wo very different domains both related to the underlying
pathophysiology of a disease or condition are likely to correlate to some extent, so a judgment has to be made|
the acceptable strength or weakness of correlations betwastriiments measuring similar and different domains
to have it serve as evidence that the scores are making sense.

Establishing good comparisons is challenging.aljpgoritheories or expected results are based on knowledge of
the domains (e.g. a link bgeen pain and function might reasonably be expected in some conditions), the
interventions (e.g. antdepression treatment would not be expected to changmy findings), and/or the clinical
disease itself (there may be relationships expected, e.g. siginflammation when people have active disease, but
not when they have quiescent disease) in the studies being used to provide evidence of construct validity. The
hypotheses of these expected results (including hypothesized thresholds for lack of timnjedhiould be
formulatedbeforethe comparisoranalysigs performed or evaluated. Once hypotheses are described, the data is
collected, and the statistical tests done to see if the findings confirm or refute the hypothesis. We have designe
descriptive tables for extracting data on this type of validity evigethat try to help you extract this information.
We know there will be gaps as often thepriorihypotheses describing the expected results are not described in 4
paper. This is particularly true of older literature. This could well be a problem ofauithors reported the study
rather than what they actually did. However, because it is not reported, it becomes a risk of bias. Some workin
groups have identified that a study did not have theriorihypotheses described in the article, but they coladk

at other literature or have a discussion with their working group members to decide on what they might expect
these situations, it should be documented on the summary reporting table that this was ropaaorihypothesis
from the article, buta working group estimation of the expected effeCiare should be taken as pdsbc analyses
are prone to bias.

Construct validity is not an absolute property. It is always sensitive to the testing situation and to the patient gr
involved in the testig(context of use). Confidence in how well the numbers obtained from an instrument/index
represent the target domain is built by repeatedly obtaining pieces of evidence indicating that the numeric scor
make sense. Consistency and congruency with otidicators will ild confidenceTheFilter 2.2does not
distinguish between construct and criterion validiGriterion validity assumes that the comparator instrument is a
“gol d s tOftemtbeserischd gold standard, and in that case the comparis@onstruct validityRatherthan
enteringintodebat es of the presence of a “gold stafdhemisd
one notable exception and that is in the area of biomarkers where they are validated for uskaggasic or
predictive marker. In the latter case, the result that is being predicted (whether a clinical outcome or a result o
another instrument) becomes the criterio8imilarly,in imaging if one type of imaging is being used to be a proxy
for the gold sandard technique like magnetic resonance imaging (MR#) the MRI might be considered the
established gold standaréh the OMERACHIlter 2.2we consider construct and criterion validity in the same
category, varying only by the certainty of the comgtar. Examples of criterion validity in the literature can be
appraised under construct validity using the same metl&ath answer our central question of whether the
numeric scores make sense.

If there is insufficient evidence faonstructvalidity inthe proposed settingthe working group can make note of it
and later can return to decide if they wish todertake a study to obtain theecessary evidence.
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Examples of construct validity

Example To assess the construct validity of the newly developed Hip and Groin Outcome Score (HAGOS)
instrument developers hypothesizedpriorihow they expected the HAGOS would correlate with other scaleg
that measure similar constructs. They hypothesitteat the correlation between the HAGOS subscales 'Funct

in daily living' and 'Sport and recreation function' and the38ubscale 'Physical functioning' was at least 0.50,

and higher than for the other HAGOS subscales. The correlation between theS-HfuGs2ales 'Pain’ and
'Symptoms' and the SB6 subscale 'Bodily pain' should be at least 0.50 and 0.40 respectively, and higher th

—
=3
[1°)

an [for

the other HAGOS subscales. In a study of 101 patients the results were in accordance with the hypotheses; "As

hypothessed, the correlations between the HAGOS subscales ADL and Sport/Rec an8érsiBscale PF were

at least 0.5, and higher than for the other HAGOS subscales (Pain, Symptoms, PA and QOL). The correlations

between the HAGOS subscales Pain and Symptomihar#F36 subscale BP were at least 0.5 and 0.4,

respectively, and as hypothesised, higher than for the HAGOS subscales PA and QOL, but not higher than far the

HAGOS subscales ADL and Sport/Rec.

Thorborg K, Holmich P, Christensen R, Petersen J, RodseEBbpEnhagen Hip and Groin Outcome

Score(HAGOS): development and validation according to the COSMIN checklist. Br J Sports Med 2011; 45: 478

491.

ExampleTo assess the construct validity of the Measure of Intermittent and Constant Osteoarthritis Pain
(ICOAP), the instrument developers hypothesizedriorihow they expected the ICOAP would correlate with
other pain, symptom and quality of life scales, as well as how results would differ between males and femg
a study of 100 patients, the authorsion d t hei r hypot hes eitemmeasueewasal i d g
significantly correlated, and in the directions expected, with the WOMAC pain scale, the KOOS symptoms
and selfrated affect of hip/knee problems on quality of life with Spearman coriefatoefficients ranging in

magnitude from 0.60 (KOOS symptoms) to 0.81 (WOMAC pain scale). As predicted, scores were slightly K
women than men..

Hawker GA, Davis AM, French MR, Cibere J, Jordan JM, March L, et al. Development and prelimorastisy
testing of a new OA pain measure: an OARSI/OMERACT initiative. Osteoarthritis and Cartilage 2008:146:

les. In
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Cross sectional reliabilitpacross important sources of variabilitfinter-rater, inter-machineetc.)

When studying imaging types ofitcomeswe learned that there are features in an assessmerarofutcome that
might influence the validity of the resulté/e refer to theseas*“sources of variabilityin the scores obtainedlhe
Contextual Factors workingroup recently createdeveloped an operational definitioof contextual factors and
these sources of wvariability woul d f a/(Nielsen202ldlheseh e
might include the differences between imaging machirdyetween technicians training levels wheonducting an
ultrasound.We therefore recommend that groups consider the sources of variability that might be influencing why
they are getting a certaiacore andest the consistency of scores obtained acribes source of variabilityA
discussion ofconsistency of scoreshould alert attention to the issue oéliability. In the situationsabove of
differences between imaging machines or between technicians, the measurement property of interédtbe
inter-machine, or intewrater reliability, respectivelyWe are thinking about the ipact on crossectional scores
which differentiates it from the testetest reliability(in which reliability over time is of interegt)at we will discuss
in the next paragraphworking groups need only look at cressctional reliability across important sources of
variability.In somesituations,this is not applicable, but should loensidered,nonetheless

Example of interater reliability

Foppen et al. (2016) were interested in improving the reliability and agreement of scoring damage due to
haemophilic arthropathy on-Xays, particularly in images with abnormal findings. Thaydceted a study where
different raters interpreted the same set ofrgy images and provided their score based on that interpretation.
They repeated the ratings using the same raters on a different set of images but this time offering a consenst
The consensus atlas shows and describes examples of different images and how each should be scored; its
is to improve agreement, or consensus, between different readers. In this study, the authors found that the in
rater reliability (a measure @fgreement between two readers of the sameay) improved by providing a
consensus atlas to the readers. Specifically, they found their intraclass correlation coefficient improved from
0.94 when the consensus atlas was used to guide the interpogtatf the images and hence the final scores.

Foppen W, van der Schaaf IC, Beek FJIA®t@ling haemophilic arthropathy oArays: improving inter and intra
observer reliability and agreement using consensus aflasRadioR016;26:19631970.
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Can it discriminate between groups of interest?Testretest reliability: Are its scores stable when there is no
change?

The nextmainquestionin OFISA's “ Can it di scr i mi na tlecorsideting stabiy, tegtr o U p S

retest reliability is anmportant property in order to ascertain how much d&y-day variability there is in the
instrument score in a situatiowhenthe person or target should not be changing. Thus, attributes for a good stug
of test-retest reliability includeidentifyinga situation where no change in the target construct (e.g. pain intensity
expected and that there are repeated measures of the target construct over time, holding other variables const
(observer, time of day, etcds much as possihlé&tability can subsequently be tested in other situations, e.g. with
multiple observers.

The statistics that should be reported for stability are the ones that describe agreement (getting the same num
out of the scale at both timegints). This is provided by an intcdass correlation coefficient (ICC) or a weighted
Kappa coefficient (. There are different forms of ICC described3tyout and Fleis4979), and the one most
suited for most studies of tegetest reliability is the ICC (2,1) which is an ICC that is designed to deal with paire
data (same people, two measures over tin@mple correlations run the risk of missing systematic differences in
scaes as they look for trends and not specific agreement in the actual numeric saorexample, if there were a
learning effect and people always got 5 points higher on the second testing, this would be picked up in a statis
concordance buimissedm a correlationlt is important to look at the raw data (scatter plot of time one and time
two; or 2x2 table).

Reliability coefficients sometimes run the risk of being calculated and then forg@terhey can have really
important information.ICC fron testretest reliability can be used to calculate the day to day variability in sGbis.
is called the Minimum Detectable Chan@#DC) The formula is fairly straightforward

The MDC (at alpha level of significance) = z(alpk@nxlard error of measrement(SEMV 2In the absence of

y

ant

bers

d

tic of

the SEM, the formulsSEM=standard deviation§D x (:r)*2.MDC = z ( al pha&Fz(@aphaj8DV8$R (A

r)). At a 95% level of confidence, this would be MDEJ596XSDV ( 2)]. 1

The minimumdetectable change is the upper boundary of change in persons who did not chidreggeneans that
anyone who has more than this amount of change is not likely coming from this distribution of change in stablg
personsi.e.,you are likely to be seeing a gichangeMDC is often described as a boundary of day to day variabil
in scoresAnything less than the MDC would be indistinguishable from just day to day variability.

Examples of testetest reliability

Example Ferraz, 1990: High test retest reliétly has been reported in literate and illiterate patients with RA, r=
0.96, 0.95 respectively before and after medical consultation.

Ferraz MB, Quaresma MR, Aquino LR, Atra E, Tugwell P, Goldsmith CH. Reliability of pain scales in the asse
of literate and illiterate patients with rheumatoid arthritis. J Rheumatol 1990; 17: 4022

Example Chi | ds, -&teddrsliabilitydnithe NRRS amiong patients whose condition had remained
stable after one week resulted in an intraclassrelation coefficient of 0.61 ((0.30.77)...The 95% confidence

intervals thus corresponds to a minimum detectable change of 1.99 points (1.96x1.02) )(Table 2). These results

indicate that a 2point change on the NPRS is necessary to exceed measuremeater based on a
1333).

Childs JD, Piva SR, Fritz JM. Responsiveness of the Numeric Pain Rating Scale in Patients with Low Back Pa
2005; 30(11): 13314.
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Can it discriminate between groups of interes®} Longitudinal construct validity Detecting change in situations

of change $ometimescalleddaresponsivenesy

Similar to construct validity (described above), an important part of understanding discrimination is to make su
that the scale can measure change accurat8igveral situations of change (i.e., hypotheses orctmestructof
change) are formulatedthedbrises makechipnge’setstoodt i m
of changes in different groups or expected direction and magnitude éledions between change scores of
different instruments. Studies that enact these situations are then soaghbnducted to generate evidence
Ideally, several comparators of good quality are included to verify that the expected change has indeegdoccurr
The change score on the scale is then compared to the results on the other instruments, and the formulated

hypotheses. Several situations should be tested. Repeated concordance will build confidence in the ability of the

instrument to measure change.

g n

The appropriate statistics used to evaluate longitudinal construct validity depend on the how each study was set up
Often, standardized estimates of change (such as the effect size or the standardized response mean) are used and

compared to ara prioriestimation of the amount of change and direction that should be expected in the testing
situation. (For example, in generakople having a joint replacement would be expected to have a large positive
change in function, as indicated by a large effent $his would then be expected in a score of hip function). The
use of these statistics has been an area of controversy, particularly in readers of the COSMIN liteoatever,
careful reading would clarify that they only reject these statistics umatitns where there are na priorihypotheses
or constructs of changd&hey would be appropriate to judge longitudinal construct validity in the presence of
hypothesized situations of change, or when other anchors are used to estimate that the charagetiasd {.e., a

largereffect size was seen in persons who said they had improved a lot compared to the effect size in people who

were about the sameOther approaches include: assessing the correlation between change in a known valid

indicator of chang (global indices of change, other similar measures), and/or measuring the area under the cunve
(AUC) of the Receiver Operator Characteristic (ROC) curve if the known, valid referent measure can be dichotpmiz

TheTAGcan advise on and will pay attentiom the details of the methods used.

Examplsof longitudinal construct validity (responsiveness)

Exampleinstruments to measure worker productivity were compared to an overaHragtig of

change in ability to do their job as gathered on a globatinof change (how much has your ability to
do your job changed over the last three monBhsChange scores in the Work Activity Limitation Scale
(WALS) over the same threeonth period werehen correlated with the global indicator of change.
The authors o estimated the effect size for people who had improved (WALS SRM = 0.79) and
deteriorated (WALS SRM&:5) as another example of the validity of the change scores. Areas under
the curve using “improved” ver s ulaedandwdre Qi7hfprr ov e
improvement and 0.76 for deterioration suggesting good longitudinal construct validity.

Beaton DE, Tang K, Gignac MA, Lacaille D, Badley EM, Anis AH, Bombardier C. Reliability, validjty, and
responsiveness of five-atork productivity measures in patients with rheumatoid arthritis or
osteoarthritis. Arthritis Care Res. 2010 ;62(1)328

Example For evaluating responsiveness of the HAGOS, a Global Perceived Effect (GPE) score, where th
patients (n=87) rate their condition in one of seven categoriesmbth follow-up, was used. A4
month follow-up was chosen since this was a reasonalniyg timeframe to expect clinical improvement
to occur in patients with longtanding hip and/or groin pain. It was hypothesised that the change in
scores of the six subscales of the HAGOS between the initial administration andibi

administration waild correlate with the GPE score, and that the correlation was at least 0.4 for all
subscales. Furthermore, standardised response mean (SRM) and effect size (ES) should be higher for
patients who reported their condition to be better or much better, thastipnts reporting no change,
only somewhat betteror worse on the GPE score. SRM and ES should also be lower for patients
reporting worse or much worse than patients reporting no change or only somewhat better or worse
on the GPE score. All results wareaccordance with the hypotheses.

Thorborg K, Holmich P, Christensen R, Petersen J, Roos EM. The Copenhagen Hip and Groin Outcome
Score(HAGOS): development and validation according to the COSMIN checklist. Br J Sports Med 2011;
45: 478491.
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Can it discrinmate between groups of interest? 8linical trial discrimination: snsitivity to change in the context
of aRCT

To gather information on how well an instrument will be able to perform in a clinical trial setting, groups must Ig
for evidencefrom clinical trials rather than crossectional studies (i.ethe sensitivity to detect differences between
the change in treatment A versus treatment B (or control) arms in avitibbe evaluated)The literature should be
reviewed for studies where the instruent has beernn a clinicatrial. Often these are difficult to find but there might
be information from t he irandomizad stedydr in diffefere cofiodBubhshedc e
protocols often provide lists of primary and secondary outcenmadustry partners also know of instruments that
are fielded in drug or device trials. Some of this evidence coulghb®eredtogetherto estimate, perhaps at a lower
|l evel of confidence, the I|likely ability of the in
be “gol d, silver and bronze” | evel s of confidence

Gold standard assessments involve the placement otHralidate instrumentn a clinical trial setting where other
establishedvalidated instruments are also completed so they can tell us the impact of the intervention upon the
domain of interest. This setting is then used to test whether the trial results could be measured using the candi
instrument This approach takes fatlvantage of the clinical trial setting, the change relative to true comparison
groups, and the knowledge of the true effect outside of the measured effect on the measurement instrument.

At the silver level of evidence, the datamesfrom atwo-arm, norrandomized studysooutside the context of the
clinical trial setting. Patients were therefore not randomized to the two groups. The cohorts could still provide U
with some likely effect size that could be observed in a clinical trial by measuringeatatnge etc., however, we
recognize the potential for bias due to differences in the two groups, so this is a slightly more vulnerable to bia
the estimate.

At a bronze level, data from a single arm cohort can be divided into subsets of people veharttavho have not
improved, orwho have not had a treatment response. The subsets are then compared for their relative ciarge.
could involve askingeoplein a cohort whethetheir treatment worked according to a globadtimate and then
dividingthe cohort into those who responded or not and compahange distributions (treatment effect sizes)
between the groups.

Analysis includes estimates of the effect size in the two groups; and a responder aralyseslative proportion of
respondersaccod i ng t o any established threshol ds-seefbelawh an

Examples of clinical trial discrimination

Example of Gold evidende:the context of the COBRA trial comparing sulfasalazine monotherapy talgtep
combinaton therapy in early RA, both the (withgroup) sensitivity to change and the (betwegroup)
discrimination in change was assesseda wide range of instruments. Overall, indices such as the ACR20 and
DAS performed better than single measubes ranking of sensitivity to change did not equal the ranking of
betweengroup discrimination.

Verhoeven AC, Boers M, van Der Linden S. Responsiveness of the core set, response criteria, and utilities ir
rheumatoid arthritis. Ann Rheum Dis 2000; 59:-986

Example of Gold evidende:a multicenter RCT comparing leflunomide, methotrexate and placebo, disease
specific and generic instruments to measure of function and healidited quality of life were assessed in RA
patients. The relative efficiency of the instruments to detecteatment effect relative to the tender joint count
was assessed separately in the methotrexate versus placebo and leflunomide versus placebo groups. In
comparing leflunomide with placebo, the patient global assessment, HAQ disability index-2@&d&ky pain
scale were most responsive to treat ment gpedficandd
generic measures of function and heatthe | at ed qual ity of |ife detect

Tugwell P, Wells G, Strand V, MaetzeBdmbardier C, Crawford B, et al. Clinical improvement as reflected ir
measures of function and healtielated quality of life following treatment with leflunomide compared with
methotrexate in patients with rheumatoid arthritis: Sensitivity and relagiffeciency to detect a treatment effect
in a twelvemonth, placebecontrolled trial Arthritis & Rheum 2000; 43: 508.
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Example of Silver evidendtthere are two cohort studies both using the instrument, although patients are not
randomized, the two doorts could give some indication of the relative effect that might be found in a RCT. F

example, cohorts with joint replacement and conservative treatment of pain might be compared and a larg
effect size might be expected at 6 months from the jointlagement group.

Example of Silver evidend& important category is the neimferiority study comparing a new treatment with
one previously shown to be superior to placebo. The effect size of the instrument response compared to p
might be inferredndirectly.

Example of Bronze evidende:a single cohorparticipants who change or who do not change according to a
specific criterion (e.g. preefined responder analysis, patient sedfport of definite improvement) the
instrument response in the tvgroups can be compared. For example, in studying Worker Productivity
measures, people who said they were successfully sustaining their work status might be compared to thos

of

acgebo

e who

were feeling at risk of losing their job.
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Can it discriminate betweegroups of interest? 4Yhresholds of meaning for individuals defined? Minimum
important difference, Patient acceptable state

The final requirement in the OMERACT Filter is gathering and synthesizing the evidence on the thresholds of
meaning for the scoreise., how we should interpret the numeric scorés. OMERACT we ask for this to be provide
in the SOMP even though others do not consider it a measurement property peowever,we feel it is important
information to have in hand for the ultimate usé the instrument in clinical researclihere are several ways that
we look at interpreting scoresften we focus on the meaning of the change in scoredoutally there are issues
with benchmarking target levels of pain as an outcolve. willdivide our discussion into two part©ver the last 20
years since OMERACT began being a major force in advancing the methods to interpret outcome measureme
instrument scores, there has been a lot of controversy as to the best approaches for deteramimignal clinically
important change/differenc€MCID)n scoregBeaton et al., 2001, Beaton et al., 2002, Tubach et al., 2005, Tuba
et al., 2006, Wells et al., 2000MERACT has traditionally used the term MCID and more recently has adopted
term minimal important difference (MID) to represent change that is important for example to patients but may
have been generated in the context of its clinical relevance for clinical decision making. The overall approache
its importance as a thresholof meaning remains unchangecdankfully, differences in opinion asonvergingand
current best methods are emerging. We will focus on the methods we recommend.

a) Thresholds of meaning in change

When interpreting a change score, it is always goodiso understand the background noise, or the day to day
variability in scores that is due to measurement error alohe interpretable change score is one that exceeds bot
a threshold of importance/relevant change, and this boundary of measurement &rngg.boundary has been called
the smallest detectable change/difference (SDC/SDD) or the minimal detectable change/difference (MDC/MDI
Jacobson’ s r el i(Jacoldsdn ettaly 1989hSiraifgre: et al. n18196, Wells et al., 20@8Hirecty

related to the confidence interval calculated for the Blailtiman plots of error (Bland and Altman 1988his value
converts a testetest reliability coefficient into a change score that represents this error and we are asking grou
calculate itat the time that they are reviewing evidence on testest reliability.It is important to remember that
thisis a boundary oferrot. t i s not a signal for “ ifoognndividaaht ” or

The determinatirdmeoifndgiwmpbdrelangeoi s the nlaanyofthibr
work there are several questions to ask of the study:

o] Who determined that this c¢ ha Wgsatthepasent' aiclmpianrat a n
researchteamThebesst udi es use the source that relate to t
be the patient, for interpreting an imaging outcome that could be the clinician or researcher.

o] Operationally, how did they identify people that had a meaningfuhgortant changeThis is a critical

o

nt

ch
the
not

5 anc

element of a studyAnchors are needed to classify people as having experienced this meaningful change from those

who have notHow credible is this processfow were they sur¢he changeva s  “ i m pHow dloaenii it"'gét
us to the target of an MCID for example?

o] How did they then take these two groups (those who had an important change and thosdidunat) and
decide on the threshold of change that would best discriminate between these two groups wittigtinest accuracy
in doing so7This is the analytic approach for getting to the actual numeric score that will represent the MID.

With these three thoughts in mind, some approaches to determining important change will be challSuoyeel.
promote the use omore distribution-based methodssuch as the change score associated with an effect size of (
(remembering that an effect size = mean change/standard deviation (SD)(bas&tinglculate thi$11D one would
only need to know the standard deviation (SBlthough very attractive, and sometimes conveniently close to an
approach that includes an anch@@eaton 2003, Norman 200d)stribution-based methodsre now considered
suboptimal approaches for achieving MID values as there are no links to the méatiegpatient. More groups

and regulators are favourirgnchorbased approachespproaches that when applied appropriately address all the

points raisedn the three bullet points abové~DA 2018YOMERACT methods ask for an anebased approach and
requests that groups use multiple anchors to triangulate estimatiollidds We will now focus our discussion on
the anchorbased approaches.

).5
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A key featureinagood study®fiDi s t hat t he c¢hang’e; ctalpsvaluee s someswapne n
important consideration when looking at studies that purport to be capturing an important change is seeing hoy

credible this “i mplmsomasiudies;theastisodsgnigim ase & globahisdicator of change §
classify peoplewhowerene st ep above “no change”, say “a |itHt
The key here is that in some way that change need

that they have addressed the importance of the change

when they are determining the MID. The FDA has offered the following considerations

for selecting the best anchors measure(s)
Another consideration is that ahe clinical relevance of considerations that are completely congruent
the changes as wellhis may or may not be the same as ¢ with the OMERACT WayFDA 2019, PEDD
minimal important change or difference to an individual | Guidance 3 Discussion Docume:S8elect, Develop
patient. Clinicaimeaningfulnessefers to an amount of or Modify Fitfor-Purpose Clinical Outcome
change that is thought to be relevant to patients and/or | AssessmentsSection V|ID.J)

clinicians and that has relevance for clinical decision
making.This could be achieved by the same or different
anchor, and different input into how to use that anchor in
classifying people as having had a clinically relevant cha
or not. In this caselinicians patients and researchers
might all be involved decision making, rather than
prioritization ahytbatehent
view alone.Some have reserved the acronym MCID
(minimal clinicallyimportant difference) for this type of
change score.

* Selected anchors shou
context, easier to interpret than thelinical
outcome assessmenCQOAor instrument)itself,

and sufficiently correlated to the targeted COA.

e Mul tiple anchors shou
an accunulation of evidence to help interpret
meaningful withirpatient score change which can
also be arange.

*The foll owing anchors
generate appropriate threshold(s) that represent
meaningful withirpatient change in the target
patient population:

The third bullet in our list, how the actual MID is
determined is next to think abouthe first thing that we
know is that important improvements are different than
important deteriorations and theyt®uld be evaluated and

determined separatelyBeyond that there are several 1 Static, currenistate global impression of
approaches that have been used in ttheterminationof severity scale (e.g., patient global

the MID valueSome, like the mean score pe¢oplewho impression of severity or PGIS)

have said they have had a small but important change ot 1 Global impression of change scale (e.g.,
that anchor, ae well used but do have some concerns. T} patient global impression of change or
mean value by definition is going to have a sizeable false PGIC)

negative rate as all patients in the distributionvesall said 1 Welkestablished clinical outcomes (if
they had a small but important change, and we are sayin relevart)

that the mean (likely in the midange of that distribution)

is the threshold for an important changealf the A static, current st a
distribution, lower than the mean, would be considered a| severity scale is recommended at minimum, whe
not having an important change. appropriate, since these scales are less likely to

subject to recall error than global impression of
change scales; they can also be used to assess
change fom baseline.

Other methods have been described for determining the actual change scores hawedlescribed in the literature
(Youden indices, maximizing sensitivity and specificity). Given that MIDs are acting as classification of improve
versus not improved groups, we recommend using approaches that have been advawradeyhostic utility
testing. In diagnostic testing the receiver operator characteri®©CtEurve is used to plot the sensitivity ane 1
specificity for each of several change s c oIrTeegesutis
a ROC curve, showingetisensitivity and specificity of the various -qdints. The individual MID threshold is then
chosen by one of several techniques such as the point with the highest diagnostic accuracy, the Youden index
This isdone for each anchor being considered.

1p O

and

an

etc.
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ROC curves o

Gold standard

= ‘criterion’ | True +ve True —ve Calculate sensitivity,
¢ [measur specificity for each

3 specified change score
£ | Change > X True +ve False +ve
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o -Sp = 0.

£ | (e, 10) N=37 N=28 P

Accuracy: 68%

Sensitivity: a/(a+c)=84/(84+37) = 0.69
Specificity: d/(d+b)=28/(28+15)=0.65
Accuracy: (a+d)/total

ROC curve: NRS pain in arthritis

100 =

o Several change scores

80 -

Criterion: “Much better”

@
=
1

Responsiveness = area under
! y curve, relation to criterion
i -- big AUC for “much better”

Sensitivity
g
T

SRS AUC = 0.91 (+/-0.01)

100-Specificity

Fig 1. Example of ROC curve il 1 the relationship between

change in NR
provement as

100 - specificity (Salaffi et al, Eur J Pain 2004(8) Fig 1, page 286)

More recently advances have been made in the reporting of the MID vallies.FDA (FDA 2018) asks for a
cumulative distribution function overlaying the distributions for each level in the andhos. permits one to see the
distribution of individuathange scores for each level of change and to see if each level is clearly representing §
distinct distribution of change. These graphs provide transparency in the implication of the decision made in
determining a MID as it will clearly show if the -@it really was a clear, accurate eoff or whether it overlapped
tremendously with other thresholds.

Bookmarking Methods for defining either thresholds of change or state.

Recent efforts in bookmarking using nominal group processes to respguatiemt scenarios and use rankings and
ratings to define the split between patient scenarios with inconsequential disease manifestation versus mild (fg
example) and the difference instrument scores between these patient scenarios is examined and atcut poi
determined.This has most recently been usteddefine thresholds of symptom severity using PROMIS Measures
JIA. This method has also been applied to look at both severity thresholds as well as determining clinically
meaningful clinical change in ramatoid arthritis(Bingham CO, et al., 2021, Morgan et al., 2007hote in the

later study, the amount of change that was reported as meaningful to patients and clinicians for fatigue and pai

—

in

OMERACHandbookCorelnstrument Set Selection 30 updated: June2, 2021



approximated or exceeded the amount of change associateld anitanchobb ased def i ni ti on
improvement or worseningBartlett et al., 202Q)

Conclusion

MIDs are important thresholds because they will be used to classify people as being improvedwiDsoére not
simple.Different methods odifferent anchors will lead to different valueRecent guidance leans towards working
with multiple anchors for this reasoMIDs have been found to vary for improvement and deterioration, and
evidence should be sought for each in reviewing this liteiathinally there is some concern that MIDs will vary by

baseline distribution with some of this potentially being due to regression to the mean and others reflecting true

differences in the amount of change that is important for people who are vergrgus just mildly illMany groups
are working with MID by tertile of baseline distributions, or for various score ranges to overcome this.

Congruence across multiple indicators of MID (across different anchors, different patient severity, different
directions of change) should help working groupsld confidence in the estimation of this important threshold.
Current guidance is to work with a range of MID values and conduct sensitivity analyses on whether the differe
threshold would alter response

b) Thresholds looking at states

Another meaningful threshold is to identify benchmarks for scores at one point in Eiareexample, Tubach worked
on the |l evel of pain symptoms which would bpatpobes
acceptabl e ghubaphttal.nR0S)XSeoteeffom the instrument were compared to an external anchg

where patients have indicated if their current state would be acceptable to them if it were to continue unchange

The distribution opersons who indicated it was acceptable was examined and a threshold deterrRi@gtaps the
70th or 90th percentile of the pain scores in those persodgateda n “
we just discussed around MID will apply hdret in a crosssectional mannerThis analysis is reliant on the anchorg
chosen, and different anchors will produce different threshofis.multiple anchors and triangulation of results
should be doneThe analysis could also make use of the ROC curveagpand the reporting using cumulative
distribution functions to improve transparency.

Examples of thresholds of meaning

ExamplelUsing the area under the curve analysis from responsiveness, Childschbak the point to the
highest sensitivity and specificity to reflect the best-out f of change f or papoint. Th
change on the NPRS (numerical pain rasicgie) represents clinically meaningful change that exceeds the
bounds of me a <hildselly ivatSR,d-nitz Jbl.rResponsiveness of the Numeric Pain Rating Scal
Patients with Low Back Pain. Spine. 2005; 30(11):¢331

Examplein two prospe&tive studies to determine the minimal clinically important improvement (MCII) and
patient acceptable symptom state (PASS), patients with knee OA and acute rotator cuff syndrome at follow uj
rated their current state as being acceptable if they weretystai n t hi s state in an| d
met hod based on the patient’s response tdheher alp
clinically important improvement was shown to be the change required to achieve the patient acceptable

symptom state, whatever the baseline level of symptom, the outcome (pain or function), or type of conditio
(chronic or acute). This accepla state for pain was higher for chronic (2#36.4 across the baseline score)

than acute (16.42 4 . 1) ¢ olnbédh F,iDougeaslos M, Falissard B, Baron G, Logeart |, Ravaud P. Feeling
good rather than feeling better matters more to patients. Artkr& Rheumatism 2006; 55: 525630.

o>

Examplefarrar et al used data from 10 placebontrolled clinical trials of pregabalin in various chronic pain
conditions to determine a minimum clinically important difference for the pain intensity (PI) NRS in giaimnic
using ROC curves and the anchor of categories off
of change (PGIC) categories. They found that *“a
approximately 30% inthe /NRSregsent ed a c¢ | i ni c a.lFararJT, Woorg JR, larMoreadx
L, Werth JL, Poole RM. Clinical importance of changes in chronic pain intensity measurespoirgmaiinerical
rating scale. Pain 2001; 94: 1:498.
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These pages have summarizzine informatiorabout each measurement property that is contained in the
OMERACKilter 2.2 aiming for gathering evidence ofanx i st i n g abilitystd represest the target domain.
L e tetum now to the process of getting and using this type of literature.
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8.1 Searching for the evidence

Search strategies to find trevidence should be comprehensive, but focudetias been shown that peer to peer
mentoring of search strategy terms can improve the quality and comprehensiveness of s§&amgsoret al.,

2009; McGowaret al.,2015) Feedback can be on terminology to reflect conditions, for example using artlasosis
wel | as arthritis, or improvements to the search st
databases. Working groups need input from a liaor informationspecialistto design the best search strategy

and for modifying he same for each of the databasdie search strategy provides the window into the literatute.
needs to be done well.

For this purpose, we suggest a combination of three factors be combined in the search:

1. Population Working Group need to decide othe breadth of population they would like to consider
(patient type, attributes, acuity, multiple diseased®nte: some groups stick specifically with their target
disorder or even a subgroup within that disorder such as eaflgmmatory arthritis whi¢ other groups
include a broader array of disorders that are similar enough iir tisgoerience of this domain to offer
relevant information

2. Instrument names, acronymar short formdor the instrument should be set up to capture each time this
instrument has been mentioned in the literatueither in title or abstract).

3. Measurement propertiedVe have provided search terms adapted from the COSMIN search strategies
(Terwee et al., 2009nd offer them for use in several databases (search strategiem the appendix of
the Instrument Selection \WkbooK). The search will include terms beyond those measurement properties
we havedescribed above, but at this poinwe suggest using this broader searclha casethat additional
measuement properties are hidden in that articl&n article on factor analysis for exampheight also
include some construct validation.

Testing the search terms is highly recommendétbrking Group usually can find five articles that they know of on
validity or reliability for tkeir candidateinstrument.Work withan information specialigb test and see if these are
capturedwith the current searchlf not, the information specialistan modify the search if needed to capture these
key articles.

When each oPopulation, Instrument, and Measurement propertées defined and search strings created and
tested, they are connected by Boolean ANDs to produce a much more focused intarsfdtiese large search
strings. The source of the evidence will be in the intersect@ften the addition of the population greatly reduces
the yieldandfocuseson the most useful literature.

8.2 Screening angklection of articles

Quick screeningfdhe articles can be conducted on titles and abstracts to make sure they are primary studies on
measurement properties of the target instrumer@ystematic or narrative reviews on the measurement properties

of the instrument can be retained and the refeiee list can be checked to make sure all the relevant primary articles
they included have been captured in your seai8breening questions are provided in the workbook.

At this phasethe full text of articles that have passed screening atgainedfor a fuller review to verify they are
primary studies about measurement performance of your instrument in a relevant population, and second to
determine the measurement properties that will be addressed in that article if it is releVaig.phase is called
selection.Two reviewers should conduct it and agreem&rgought on both the inclusion of the article, and the
properties it studieslt is quite easy to miss a measurement property during this stisigest groups will be working
with about 1520 studiesn the end, but each paper will usually provide evidence on multiple measurement
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properties.In the reviews done bilacDermid (2009)Schellingerhouf2012s uc h “ measur ement
found to contain up to five measurement properties.

We suggesthat, if possibleworking groupsise specialized softwateolsfor screening and selection of articles.
Word or Excel can be used but they are generally more time consumirgyoptions for software programs that
have templates for screening asélectionare DistillerSR and Covidenaegote that there is usually a fee associated
for using tkesesoftwareprograms

8.3 Transparency in reporting your search rest®ISMAhart creation

Systematic reviews hinge on the understanding that theyeHawvked widdéy and thoroughly for all the literaturen a
given area (population, intended purposa)d have carefully screened and selected the right artidlbis means
that all of the relevant literature will be influencing the synthesfishe findings and the final decision about the
state of the evidencgin our case the decision about the quality of the instrument and whether it has passed the
OMERACHilterfor application in the intended settindgReporting the search and selection approach iscatito
provide transparency in the proced&orking groups should keep details of their search readteell as the
screening and selection findingsallow them to fill in a PRISMA (Preferred Reporting Items for Metalysis)
flowchart(Moheret al,, 2009) This can be done M/ord or Excelhowever, some working groups have used online
software likeDistillerSR an@ovidence botlof which can track selection and create a PRISMA chart forflymuend
of the PRISMA flowcha(Figure 5.65hould hae a levehdded below the final dected articlesThis level presents a
tally of the number of studies that presented evidence for eatthe measurement propertieg his number should
match the number in the SOMP table.

Records identified through database searching

' Bubmes n=3542

E Embase n=2211 Total n=3844

= PowclNFO n=81
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- Thresholds af meaning n=4
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Figure 56: Example PRISMA from PsA Working Group, HAQor physical functior(Leung et al. 202}L
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8.4 Tracking articles using ti8immary of Measurement Propegi&able

The articles identified as included in the PRISMA will then becomeotieeof our reviewWe have created a table to
help us track the studies, what they studied and what they fodd.have called this the Summary of Measurement
Properties Table or SOMP for short.

The Summary of Measurement Properties table will become thepgage summary of all your workVe will refer

to this frequently as we move through the rest of the chapter and the instrument selection prédessfilling in

the top portion which includes a description of your intended application of the thelarticles that were found in

the |iterature review are placed in the rows, and t
addressed ireacharticlee A sum of the X's in the columns wil!/ i der
could be giving us evidence for that measurement propertys should match the number on the bottom of the
PRISMA Flowchaif.there is a zero or one, weill already know that more information will be required to meet our

aim ofhaving evidence frorat least two good quality studies each measurement property to tell us about its
performance

Later in the process, as the quality of the methods used in the study are checked (Good Methods Check), colour is
added to each of the boxes to indicate if the revieweeserminedthis piece of evidenceas conducted usingood
methods (GREEN OR AMBERI0b(RED). Empty boxes reflect WHITE, absence of information on that property
fromthat study.X' s ar e r & ptoe—toendicatewhetherthe findings of the study demonstrated
adequate or better performance of the instrument (+), equivocafgrenance (+£) or poor performance (less than
adequate) {). The evidence across those studies is reviewed and synthesized Grega, Arber, Red,or White
(RAGWrating is given to each measurement property (remembedogainmatch and feasibility wer done and
passed before the literature review amde shown hee in the SOMPRor completeness). The Working Group then
decides what kind of endorsement they would like to present for a Véigure5.7is afictitious exampleof a SOMP
table. Each instrurant has its own SOMBpecific to the intended context of use (patient population, type of
intended study and comparatordj the rest of this section we will help you to build one.
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Instrument: ABC Date completed2021-02-11

Domain: Physical function

Population: Intervention(s): drug Control: Type of studies

rheumatoid arthritis placebo/drug clinical trials

Authorlyear Truth | Feasibility Truth Discrimination

Construct Inter- Testretestt [ 2 y 3| Clinical trial | Thresholds of

Domain validity method reliability | construct | discrimination meaning
match reliability validity

Working Group Appraisal

(n=20 including 7 PRPs)

Tugwell 2005 +/¢ +

Shea 2004 + +

Smith1999 I

Beaton 2015 i

De Wit 2018 +

Wells2004 +

March 2008 + +/¢

5Q! 3240AY2 H +/¢ b

Bingham 2018 + +I¢

Singh 2010 +

Strand 2015 +/¢

Simon 2011 A +/¢

New data fromConaghan +

2021

Total available studies for

each property

Total studies available for

synthesis

Synthesis Rating GREEN GREEN

From From

Working = Working

group group

+ +

5 N/A 3 5 3 4

5 N/A 2 4 3 4

GREEN N/A AMBER GREEN GREEN AMBER

Based on the OMERACT algorithm this instrument is:
Provisionally endorsed
OMERACT Endorsement Moreresearcmeeded on testetest reliability and thresholds of meaning.

Figure 5. 7CompletedSummary of Measurement PropertigSOMP}able using a fictitious example
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Now the working group will start to fill in their SOMP table by listing the studies theyfhave nd and pl ac
to show which measurement properties were assessed by each study.

Getting back to our process checklist, you will now be able to chiédem 8:

Conduct literature search; create PRISMA diagram; place articles of
measurement properties in Summary of Measuremeragerties (SOMP)

9. ConductCOSMINOMERACT Good Methods cheakldfindings into the SOMP Table

TheX ' sthedsammary of Measurement Propertitdle for each measurement properghowthe pool of

potential evidenceahat is for eachmeasurement propertyi.e. you can see the total available studies for each
property).However, some studies may have flaws in their methods that make them at risk for misestimating the true
value for the measument property.Whiting (2011) sugge$ti ases occur when “systema
the design or conduct Whitng201lkpy.s26)yPieceds oselvidencike theseeshouleeb® u | t
excluded from the reviewThis is thesame as a risk of bias assessment in other types of systematic reViesvs.

are many tools available to critically appraise the methaded in measurement studidsjt few have a focus on

this risk of biashat we neededOne instrument, the popular COEN (Cansensushased Standards for the selection

of health Measurement Instrumentsnethodological quality appraisal checklist (Mokk2iKLQ Terwee 2012) did

discuss features of a study that could, according to their expert panel and core working gogsent a risk of

biast n t he COSMI N checklist these ar la200%iecolfafb@@rRwithitsr *
developers, walevelopeda mdlification of the COSMIN systefocusing orwhat would becomeéhe COSMIN

Version 2.1ZMokkink 2018 checklistas the sourceln this4-point methodological rating system, some COSMIN
Version2.12 t ems of fer an {insbhiebds@nsA PEOR ratird@fiey offeg this rating tonly

those items which the COSMIN group felt would ¢atie a methodological flaw that would warrant exclusion from
evidence synthesis due to a risk of bi@sly a subset of COSMIN Version 2.12 items offer this rating and OMERACT
has focused on this subs@eaton 2019)

We assembled those items offering B(WADEQUATE rating into a checklist and rewortetireversedeach to be an
affirmative statementAn affirmation of these would suggest avoidancehig particularrisk of bias and therefore
suggest that the studhladusedat least ADEQUATEr “ g o @ lkiguadity ad methodsOur approach therefore
focuses only omvoidingthose critical flawsn design and methods (risks of biasing the results) that would cause us
to se aside this piece of evidence€his is consistent with the meaning of an inadequate score in the COSMIN
approachImportantly, we recognize that this depends oeported methods, rather tharactualones. Reported
methods are usually used, given the difficulty in reaching primary astbbeach measurement studgowever, if
groups do wish to contact the authors, this would be an evaluation of actual methods, and each set of authors woul
need to be contacted in order toetsystematic in approachWe believe that ageporting standard$egin to appear

for measurement studies, there will be more congruence between reparethods and the critical features of the
actual methods used-or now we need to critique based on reported methods, recognizing that this does not
necessarily mean thinvestigators overlooked things, rather they did not report on them.

Reviewers assess each study and give a rating of whether the artidetidl good method (YES) or did not report
doing itin their study (NO)Based on the array of YES and N§pomseqgand knowing that a NO would normally
reflect an inadequate rating andpece of evidence that would not be considered in the synthesis step),
reviewer makes a summary appraisal of whether, given the results dbtiuel Methods Checlthis piece of
evidence is trustworthy enough to be includéthe checklist and the appraisal together are calledG@@ESMIN
OMERACGo0d Methods ChecKable 2 belovshows one example for tesetest reliability.
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Table 2.COSMINOMERACT Good Methods Check fostiretest reliability. In Notes: (please
this system (as is the case i n COSNKkeepnotesabout
a serious methodological flaw that would suggest this piece of evidence shoul| your ratings, and
be consideredin the COSMIMDMERACT Good Methods Check, thaenger then | your final

makes an overall decision about inclusion or exclusion of this evidence. decision).

Yes, good No, not
methods | done well

Were patients stable in the interim period on the
construct to be measured?

Was the time interval appropriate?

Were the test conditions similar for both
measurements? e.g. type of administration,
environment, instructions

Were the statistical methods appropriate (choose ong¢
from below)?

1 A. For continuous scores: Was an intraclass
correlation coefficient (ICC), Pearson correlatior
or Spearman correlation calculated?

1 B. For dichotomous (yes/no) ordinal or nominal
scores (named but not ordered categories: red
hair/brown hair/blond hair): Wa kappa
calculated?

Otherwise good methods(Free of any other important

flaws in design or methods).

Considering the information available, would you recommend this study as evidence to be consid
for this measurement property@nter this inSummary of Measurement Propertjes

Il Yes, good methods useduse this evidence
|__| Some cautions, but this will be used as evidence

Il No, there are some problemsdo not use this evidence.

Notes on this piece of evidence:

There were no fatal flaw checklists available in COSMIN for two of the OMERACI. 2measurement properties
(thresholds of meaningnd sensitivity to changes in clinical trial settings) for which we created our own list based on
critical elements inheir design as discussed in the literatuBeéton 2011; Bossuyt 2003; Higgins 2011; Schmitt

2015; Whiting 2004; Whiting 201Devjiet al. have since published an assessment of the credibility of arcased
methods thathas been integrated intthe thresholds of meaninguality appraisa(Devji 2021).

It is recommended that two independent reviewers complete the Good Methods Check and then check for
consensusAll ratings and the final the Good Methods consensus vitellsl be kept for the records andlill be part

of the work submitted to the AGof OMERACT at the end of this proc@d® instrument workbook has the good
methods check table for each measurement property and there ixael spreadsheet available to working groups

to track this evaluatin. The overall consensus will be entered into B@mmary of Measurement Propertigable

using the colours GREEN [for good methods], AMBER [some caution but consensus this evidence should go forwa
or RED [for problematic methods and an indication ttéd study will not be used in synthesiebok back at the
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Summary of Measurement Propertigable in Figure5.7 and see that the cells are coloured in for the example
studies.

Remember that each article could address more than one measurement property. If a concern is found about the
risk of bias related to one property, that evidence is excluded. However, the next good methods check on the next
property could show that very golomethods were used for it, and that evidence will continue to be used.

Conduct COSMIOMERACT Good Methods check, add findings into the SC
Table

10. Conduct data extraction, create summary reporting tables, fill in SOMP Table agsiessment of the adequacy
of results

10.1 Data extraction and completion of summary reporting tables for each measurement property

Studies that have passed tIOSMINDMERACGood Methods Cheakith either a Green or an Amber ratige

now reviewed to extract information and the results of the measurement property tésftsrmation that we extract
from the studyincludesdescriptive information on the studgtudy population and methodsind tke results for
eachmeasuremenproperty. These results are then compared to standards for acceptable evidence of validity or
reliability.

What information should be extractedthe OMERACT TA@s created templates for the reporting of each
measurement propertyguided by existing suggestions of the key elements for ¢@ehton 2001} ohr et al., 1996;
McLeod et al., 2011; Mokkink et al., 2010a; Mokkink et al., 2010b; Mokkink et al., 2009; Nunnally and Bernstein,
1994; Nunnally and Durham, 18; Reeve et al., 2013; Scientific Advisory Committee of the Medical Outcomes, 2002;
Terwee et al., 2012; Valderas et al., 2008; Wyrwich et al., 28 @jell as literature related to that measurement
property itself.In addition, details about eacttudy(e.g. ppulation description, sample size, study design/methods
should also be extracted using the general study description template.

Ataminimum, data extraction should be done in duplicate to pilot test accuracy in at least five articles or 5% of
articles. The working group can decide on the level of accuracy and whether a single reviewer can do remaining da
extractionor if it should continue to be done in duplicafehis decision and the results of the pilot should be
documented.f possible, we wuld strongly recommend duplicate extraction of information on the measurement
studies.

The tables should enable the extraction of the most important features of the study to allow theusefsi and

useable information to be available to future readefbese features overlap with those that could create a risk of
bias, so these tables also provide information readers can use to appreciate the quality of the methods used in the
study.The tables can blng andshould be done thoroughly from the outskt prevent having to go back into

articles for more information in the future.

Thedata extraction templates are availableAppendix G@nd theinstrument selection workbooklso links to these
tables.
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10.2 Corparing findings to published standards

Defining the standards to indicate when a study is demonstrating that an instrument has good enough reliability anc
validity is highly variable in the literaturéhe OMERACT TAG undertook a review of these standards and has
developed from them a provisional set of standa¢fis at least adequate performangér each property.
Adequacyisnlye x ami ned in the evidence that ha(greebhaamberthet er
cell). The provisional standards are includaedrable elow.A full description of the standards we reviewed in

order to come to these thresholds is available from the T&t@ndards will be ratified at a future OMERACT and
therovipional” nature removed.

Table3: OMERACT Filter 2.2 Provisional adequacy standards
Pillar (and Measurement OMERACTilter 2.2
Question) property

Provisional standards for adequate performance

Truth. Internal consistency Not part ofFilter 2.2 if included should be alpha >0.75, higher if
target application is individual clinical decision making (0.90)

(Question 3 Do Construct validity Pre-specified hypotheses are replicated. Should be shown with
the numeric similar constructs, dissimilar constructs and known groups in orde
scores make show both presence and absence of a relationship as appropriate
sense?) —— . — . —
Inter-method reliability | Intra-class correlation coefficient (ICG@)ighted Kappa coefficient
(Kw)
Excellent > 0.90
Good >07/5 (considered adequate for ag&nrating)
Excellent needed for measurement if done for individual clinical
decision making. Please also report on SEdiff and-8B)Bland
Altman graph is helpful
Discrimination Test retest reliability Intra-class correlation coefficient (IC@eighted Kappa coefficient

(Kw)

(Question 4 Can Excellent > 0.90

it discriminate
between groups
of interest?) Exellent needed for measurement if done for individual clinical
decision making. Please also report on SEdiff and-8®)®land
Altman graph is helpful

Good >07/5 (considered adequate for ag&nrating)

Longitudinal construct | Consistency with a priori theory in studies that look at situation
validity similar to the intended application. Anticipated large effect expect
SRM >0.80, medium/moderate effect, SRM-0.89, small effect 02
0.5. Findings outside the anticipated range showdbnsidered a
negative finding.

Sensitivity in clinical Longitudinal data are provided for the groups that have changed g
trials separately for groups thdtave remained stable or haddfferent
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amount of change compared to the first group. SRMreater in
change group than in stable or different change group. This
difference is also reported in a relative effectiveness statistic
(ESQroup/ESyroup?) = hypothesized magnitude and direction.

Thresholds of meaning | Ther e ar e nfortacdlcsldted thrdsaaldd We ask only
that reporting and context be as clear as possible for siser

Report threshold value and how it was calculated, error boundarie
possible. Thresholds should be related to the anchors used (i.e.,
threshold forpredicting disease activity), sensitivity and specificity
the cut point. For change thresholds, describe relation of both MI[
and MDC and guide interpretation accordingly.

Working Groups use a + sign to indicate that that piece of evidence exceeds the provisional standard for that
property, a—sign when it does not meet that standard, and afef inconsistent findings (for example in testing
construct validity several coparisons could be made). These symbols are added to the Summary of Measurement
Properties table in the respective slot.

Conduct data extraction, create summary reporting table, fill in SOMP table

10
assessment of the adequacy of results

11. Conduct synthesis across evidence available for each measurement property

All studiesavoidingrisk of bias in their design have now had their findings extracted and compared &ol#rgiacy
standards. Th&Vorking Groupmust now consider the synthesi$ their information.OMERACT is using the best
evidence synthesis approach blending Quality, Quantity, Consistency of findings, and Adequate (or better)
PerformanceThis decision is guided by the work of others in best evidence synthesis ¢Qp2013;
Schellingerhout et al., 2012; Schmitt et al., 2015; Slavin, 1B@5} evidence synthesis looks tmmsistentevidence
of good performance across multiple good quality steddé that property.

Quality has been determined at the level of quality appraisal as only those publications free of fatal flaws (GREEN
AMBERare included ithe synthesisQuantity, ConsistencyandAdequacyare now considered to complete the
synthess at this stagef-or example, multipl@igh-quality studies could consistently show poor longitudinal

construct validity of an instrument suggesting strong confidence against that measurement property for that
instrument.

The literature gathered foeachmeasurement property will be assigned a rating of GREEN (good evidence
supporting this property, passes this element of the Filter), AMBER (some cautmerhaps only one study on that
property, but good enougho move brward) or RED (stop, evidence against this property or only-poatity
evidence) scordf there is no adequate quality evidence available on that property, it can be assigned a WHITE
rating and await the creation of that evidence and futungdate of the rating.

Working Group mustgather all the evidence that they believe should be included in a syntfiessich of thesix
measurenent properties required in the OMERAGIeF (construct validityjnter-method reliability test-retest
reliability, longitudinal construct validitglinical trial discriminationthresholds of meaning)nter-method reliability
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(i.e., interrater, interrmachine) is new to Filter 2.2 to accommodate the lessons learned mbegrating outcomes
like imaging outomes into OFISAor these types of outcomethe inter-rater reliability is a critical feature as there
can be a lot of discordance between ratdrs other situationslike apatient-reported outcome PRQ, sources of
variability may not have been fourahd in that case the column will be marked NA (not applicable) and the related
cell in the profile will be GRE¥idmarked NAThis is not a weakness in the tool, just a measurement property that
was not needed as a piece of evidence for timatrument

The algorithm described iRigure5.8 should be used as a guide for assigning the measurement property syntheses.
AGreen rating isssignedvhen there is consistent (at least two studies) evidence from studies with good enough
quality supporting theinsr ument ' s per f or manc e iNote thatthesconsigteacy of the me n t
evidence needs to be assessed across all the studies; it is not enough to find two studies with adequate evidence a
decide not to continue reviewing the evidencthe entire body of evidence needs to lmensidered A Redrating is
assignedf there is an indication that this instrument is not performing well in this population and sdi{ing
demonstratingeither inadequate findings in studies ibthere areonly studiesdleemed to not have good enough
methods to provide credible evidenc@/hite is assigned if there is no evidence available. Amber is assigned for all
other situations.

No evidence

NA

Criteria for final rating Final rating

Quality Quantity of Consistency Performance for this
Of studies on good quality across studies in this measurement
measurement studies property property
properties
Good methods + ';‘itelfssst()? N Consistent . Qgt(:gruate or
used . findings GREEN

evidence performance

WHITE

All other situations (Final rating not RED or GREEN or WHITE)

-

AMBER

Figure5.8. Guide for gnthesisratingsfor each measurement propertgonsidering quality, quantityconsistency

of findings across studies and adequacy of the performance on that measurement property.

The synthesis ratinfpr each of the measurement properties are recorded on $utenmary of Measurement

Propertiestablei n

tyhtreesisReBing row.

11 Conduct synthesis across evidence available for each measurement prope
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12. Identifying and managing gaps in the literature

12.1. Decide if any gaps exist in evidence of measurement properties

What if there are gaps (WHITE) or omgthodologically flawed evidence (RED) in the evidence? If no other
candidate instruments with better properties are available, new kighlity studies can be designed and performed
(the TAGcan help with design ideas) to fill gaps created by a lackedble evidence (either absent, or only flawed
evidence available).

12.2. If gaps found, draft protocol for new studies to fill gaps

When this synthesis is done, gaps may be identified (White in th&\RAtgs).If additional studies are needed to
close those gapghe working group should liaise with thed@MERACTHethods support person and tHEAGwill be
engage as mentors to assist with the design of the study that will avoid fatal flaws and provide the best evidence.
TheTAGhas offered to reviewhe protocol at this point to ensure you have considered the good methods checklist
points in your designin extra set of eyes always helfine working group is responsible for all good clinical practices
in research including obtaining necessary reskathics board approvals prior to beginning the study.

These additional studies and their results will be moved through the same process asaatzouew piece of
evidencelf in the design phase the working group has made use of standards such asSNeNEOMERACT Good
Methods Checklist (Beaton, 201@QSMINtself (Mokkink et al., 2010b; Terwee et al., 2012) and EMPRO (Valderas
et al., 2008pf the SAC MOT guidance (Lohr, 2002), they will be more likely to have used good mEki®ds.
conjunction wvith advice from theTAGwill mean thestudywill be more likely to pass a subsequent review as having
used “good enough methods” and avoid flaws related

While it is encouraged that thesew studiesare peer reviewed and published by the time of synthesis, we realize
that some will not bgublishedat the point when they are needed for OMERAT e working group will provide a
report on the design and findings of the studsing the OMERAG@mplatesfor the reporting of each measurement
propertyin a form very similar to a draft manuscrigtlthough risk of bias should be avoided with the deliberate
design of the study to avoid it, a quick review of the results will be dorneAsy memberesutside theworking group

to ensure the study would pass tiEOSMINDMERACT Good Methods Chdeésults can then be entered into the
synthesis step and the considered along with the published literatueincorporating the rating given to the study
in this review

12.3. If no gaps exist, or if gaps cannot be filled, fill in SOMP Table with proposed level of endorsement of instrume

Working Groups now havelady of evidencethat they feel is as complete as possiliach measurement property
has undergone the syhesis step described above and is represented by a GREEN, AMBER, or REIymttigis
of this profile is then the final step in this process.

The algorithm described in Table 4 is used to determine the proposed level of endorsement: EndorsednBlgvis
endorsed, Not endorsed.

A GREEN in the synthesis rating row for every measurement property means a full endorsement of the instrument
having passed the OMERACT Filter 2.2.

A mixture of AMBER and GREEN ratings means provisionally passingBRAOMFilter 2.2. When the
recommendation is going to be AMBER (provisional), a statement of the work that needs to be done to bring it up tc
a full endorsement must also accompany it. AMBER is provisional not permanent. Working groups should commit tt
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finding the remaining evidence and recognize that the completion of the evidence table could lead to a full
endorsement OR to a decision that the instrument is not good.

Any WHITE ratings (a gap in the literature) or RED ratings (poor performance) fonadjmthesis ratings across
measurement properties means an instrument is lacking the supporting evidence and it would not be recommendec
for endorsement (do not endorse).

Table 4 OMERACT Algorithm to determine proposed level of endorsement

All SOMP columns have a synthesis rating of GREEN. The
instrument fulfils the requirements of OMERACT Filter 2.2 for
inclusion in a core set.

ProvisionalEndorsement There is a mixture of GREEN and AMBER synthesis ratings a
the measurement properties. The instrument is endorsed for
provisional inclusion in a core set until additional information is
obtained. The working group sets a research agenda and
continues to work on this instrument to see if it can become a
fully endorsed instrument.

Any of the columns have either RED or WHITE synthesis ratin

No available evidence, large gaps in evidence or flawed
instrumentperformance suggest that this instrument does not
yet have the evidence to support its use in a core set at this tir

Decide if any gaps exist in evidence of measurerpeoperties
12 If gaps found, draft protocol for new study to fill gaps

If no gaps, finish the SOMP table with proposed overall rating of instrument

Initial submission to TAG: literature review findings & protocol for gaps

13. Deliverable: Submit the Instrument Selection Workbowkthe TAG

By this timethe working groughasamasse a large amount of informatiorthe TAG now needs to revigiae
reporting in the workbooksummay tables PRISMA table, Good Metho@fecklistsjudgements for adequacynd
the SOMP with itsynthesigatings.The TAGs available along the way for any type of support buistbe
consulted at this pointTheir jobnow is to conduct anethodological review othe work done to date

Through a review ofhe workbook and supporting documentand a discussion with th&orking Groupthe TAG
looks at four things:
1. Evidence othe processessearch termsPRISMA Flowchargsults, following through tohe final SOMP
andreport.
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2. Ratings ad justification of the ratings at each stage.

3. Review any ongoing gaps that need to be filled sr&protocolplamedto fill that gap.They will be the
peer review for any new work thahe working groughas todo to fill gaps.

4. Justification for thegproposedfinal recommendatiorof the instrumentand look at its consistency with
OMERACHilter 2.2guidance.

Thereport to TAGmust includethe following:
1. The detailed definition of the target domain (from the domain selectiorcpss)

2. The completedsummary of Measurement Propertitable synthesizing literature reviewed, scoring, profile
for the instrument of synthesized findings for each property, and the proposed level of endorsement of the
instrument.

3. The summary reportingables of the studies and measurement properties.
4. The completednstrument Selection \6tkbook[Appendix Aincludingthe PRISMA flow chart and the

detailed assessments of the COSMINIERACT Good Methods chackl assessments tfie adequacy of
the results(Excel or other format).

13 Deliverable Submit the Instrument Selection Workbook to TAG

14. Receivdinal response fronlTAG

The TAGeviews protocols and completed workbooks for the methods that were used and the transparency of the
reporting |l eading to the working group’s conclusion
tries to ensure the OMERACT methodsevi®llowed. This can allow the OMERACT community to focus on the
results of the review rather than being concerned about how it was done. The TAG does not endorse the results,
they only state that the submitted documents show consistency with the metbb@MERACT and logically leads

to the conclusions the working group has made. The working group is responsible for the results extracted from the
papers and the conclusions they are drawing from them.

The TAG will provide the working group with commemstheir submission and work with them to help answer any
questions. This is an iterative process and the TAG is available to discuss with the working group either via email ol
teleconference calls.

14 Receive final response from TAG

15. If studies are needed to fill gaps, conduct new measurement property studies, submit to TAG for Good
Methods check, add to body of evidence (SOMP) and go back to Step 12

When this synthesis is done, gaps may be identifieHl(VEn the RAG ratings or AMBER when used to indicate only
one available piece of evidenc#)additional studies are needed to close those gaps TAGshould be engaged as
mentors to assist with the design of the stualy described in section 12.bheirinput could guide working groups to
avoid fatalmethodologicaFlaws and provide the best evidence.
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These additional studies and their results will be moved through the same process aslalibeadesign phase,

working groups would be wisetousehe Good Met hods Checklist, or other
asCOSMIN (Mokkink et al., 2010; Terwee et al., 2E®R)PRO (Valderas et al., 2008k Scientific Advisory

Committee of the Medical Outcomes Trust guidance (lettal, 2002)or | SOQOL ' s gtali208nc e (
could be consulted in conjunction with advice from fh&Gand used to ensure the inclusion of the key

methodological features of a study needed to create and report a study that will be free of fatal flaws.

While it is encouraged that thesstudiesare peer reviewed and published by the time of synthesis, we realize that
some will not bepublishedat the point when they are needed for OMERATIe working group will provide a

report on the design and findings tife study and will conduct data extraction. Although risk of bias should be
avoided with the deliberate design tife study to avoid it, aeview of themethods andesults will be done by

parties outside the working group to ensure the study would passabod Methods ChecktisThis appraisalvould

be done by or with th& AG Results can then be entered into the synthesis step and the considered along with the
published literature.

If studies are needed to fill gaps, conduct new measurement proptutgies,
submit to TAG for Good Methods check, add to body of evidence (SOMP)
15 back to Step 12

If no studies are needed, put X here: ___ and move to step 16

Final submission to TAG for approval

16. Obtain agreement on final report
Afinal submitted report must be made that includes all the forms and reports submitted to the TAG in an iterative
process, integrating any feedback until the TAG andatbekinggroup feel it is the final report

16 Obtainagreementon final report

17. Settimeline for update of endorsed instrument

It is expected that instruments should be reviewed regularly to update the state of knowledge, with a maximum of
10 yearsWorking groups will be asked to set up a timeline for revisiting approvézbme instruments, and/or

other potential emerging instrument®orking groups should consider means to store extracted review information
in a manner to facilitate adding on more information at a future date.

17 Set timeline for next review ahstrument

Ratification of level of endorsement by OMERACT Community and communication of results

18. Ratification of level of endorsemertty the OMERACT Community

Casistent with the culture of OMERACT, we bting body of evidencéack to a wider community for final
endorsementFor instrumentsthis will be done by sharing of key information through an online platform (this will
include the domain definition workset, the PRISMA Flowchart, the SOMP, and the data extraction tables), and
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facilitating online discussion on a discussion bo@&whupsare encouraged to develogdeosto help the community
learn about their instruments and the results leading to theiridiens.Following a 2veek discussion online, the
working group will host an online meeting in order to summarize the results and address any key questions that
arose on the discussion board.

Following theonline meetingattendees will be sent a voting survey asking théthey agree with thegproposed
recommendation that, based on the evidence presented, the [named instrument] be given a [Full endorsement,
Provisional endorsement, Not endorsed at this time] for the dantdi[x] in persons with [Condition]?es/No

If over 70% agree, the proposed level of endorsement will become the ratified level of endorsdimemésults of
this survey will be the record of endorsement.

18 |Ratification of level of endorsement by OMERACommunity

19. Implement communication and dissemination pia

The final step in the OMERACT Filter 2.2 Instrument Selection process is to implement a communication and
dissemination plan so that other stakeholders hear of the findings and @at@ome Measurement SeRlanning for

this as part of the process can help ensure time is allotte@msuringstakeholders have access to the results.

Consult knowledge translation (KT) expertise to think through creative ways to deliver your messatjectyf

through publications, workshops, webinars, websites or other dissemination activities. OMERACT has a paper by
Tunis et al, 201,6with valudle suggestions on KT approaches and recommends considering KT early in the process.

S

19 |Implement communication and dissemination plan

Conclusion

The OMERACT Filter remains an important guidepost to the selection of instruments foreaserement sets in

clinical trials. Truth, Discrimination, and Feasibility continue to be the pillars for decision making regarding the ability
of an instrument to be endorsed for inclusion in a Core Outcome Measurement Set for clinicati@GI$ERACT

Filter 2.2we have updated the process to help OMER¥A®Tking Group deal with a large volume of information

on measurement properties (sont goodmethodological qualitand some not), advances in measurement

sciences, and the need to synthesize fimgdimcross multiple studie©MERACHilter 2.2builds on the experiences

of many other international groups while retaining a clear link to the core OMERACT principles of ebiassde
decision making, collaboration amongst key stakeholders, and conséfisusy et al., 2015)
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Frequently Asked Questions

How doeshe OMERACT Filter 2.2 Instrument Selection AlgorifbFiSAlelate to the development of new
instruments?

The OMERAHiter 2.2Instrument Selection Algorithm is a process for finding and synthesizing findings of
measurement properties to aid in instrument selection already existing instrument#t is not adescription of
instrument developmentMany other considerations go into instrument selection including item / attribute choices,
framing of questions, and decisions stnucture,scoring and scaling his requires a different set of skills and
methods.Many OMERACWorking Group have chosen to develop a new instrument because no instrument was
available, or the existing instruments could not meet OMERACT Filtexciirements and received RED or WHITE
ratings.Instrument development is a lontabour inensiveprocessDevelopment of a new instrument is therefore
beyond the scope of the current chapter, and should only be undertaken if absolutely necessary, the measurement
properties of the new tool will need to pass through the full Filt&r2quirementsto verify that they have enough
evidence gathered together to satisfy théorking Groumnd the OMERAQDmmunitythat they havemoved

through the steps described above landing withyateesis statement of GREEN or AMB&SRdescribed abovehé
TAGwould help theWorking Groupwith the integration of unpublished work into OMERA&ITer 2.2Instrument
Selection evidence.

In sum, the same requirements need to be met for existing and new instruments developed for OMERACED
to be appraised follruth, Discrimination, and Feasibility, but for new instruments, evidence does not need to be
already published.
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Appendices

The OMERACT Handbook group created workbooks with detailed search strategibeekitsts to
help Working Groups move through the steps outlined abd¥e workbooks facilitate gathering
enough information to allow groups to register their review on public platforms for reviews such as
PROSPERGps://www.crd.york.ac.uk/PROSPEROGroups are encouraged to do so to facilitate
transparency and the publication of the results in the future.

We hope that the accompanying workbooks and appendices help with tracking the steps and
organizing information for your own use in publications, and in presentations babke ©MERACT
community.

List of Appendices

A. Instrument Selectio’Workbook for documenting process of gathering and synth@sigevidence

CLICKIERE

B.The COSMHOMERACT Good Methods Checklist adapted for OMERMEIT2.2Instrument Selection
needs

CLICKHERE

C. Data extraction templates for reporting each measurement property

CLICKHERE

D. Adequacy of results review
In development
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