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Appendix 1. Systematic literature review searches. 

Ovid MEDLINE 

1 (2009* or 2010* or 2011* or 2012* or 2013* or 2014* or 2015* or 2016* or 2017*).ed. 9127306 

2 ("2009" or "2010" or "2011" or "2012" or "2013" or "2014" or "2015" or "2016" or "2017").yr. 8949875 

3 1 or 2 9924200 

4 english.lg. 24473340 

6 exp validation studies/ or validation stud*.tw. or validate.tw. or validity.tw. or minimal* clinic* 
important difference*.tw. or detect* change*.tw. or exp "reproducibility of results"/ or 
reliability.tw. or responsiveness*.tw. or test-retest.tw. or discriminative.tw. or exp observer 
variation/ or observer variation.tw. or exp Psychometrics/ or psychometric*.tw. 

821058 

7 exp Arthritis, Rheumatoid/ or (inflammatory adj arthr*).tw. or (early adj arthr*).tw. or 
(chronic adj arthr*).tw. or ((rheumatoid or reumatoid or revmatoid or rheumatic or reumatic 
or revmatic or rheumat* or reumat* or revmarthrit*) adj (arthrit* or artrit* or disease* or 
condition* or nodule*)).tw. 

161187 

14 ("addresses" or "biography" or "case reports" or "comment" or "directory" or "editorial" or 
"festschrift" or "interview" or "lectures" or "legal cases" or "legislation" or "letter" or "news" 
or "newspaper article" or "patient education handout" or "popular works" or "congresses" or 
"consensus development conference" or "consensus development conference, nih" or 
"practice guideline").pt. not (exp "animals"/ not exp "humans"/) 

4024974 

16 instrumentation.fs. or Validation Studies.pt. or exp "reproducibility of results"/ or 
reproducib*.ab,ti. or exp "psychometrics"/ or psychometr*.ab,ti. or clinimetr*.ab,ti. or 
clinometr*.ab,ti. or exp "observer variation"/ or observer variation.ab,ti. or exp "discriminant 
analysis"/ or reliab*.ab,ti. or valid*.ab,ti. or coefficient.ab,ti. or "internal consistency".ab,ti. or 
(cronbach* and (alpha or alphas)).ab,ti. or "item correlation".ab,ti. or "item 
correlations".ab,ti. or "item selection".ab,ti. or "item selections".ab,ti. or "item 
reduction".ab,ti. or "item reductions".ab,ti. or agreement.tw. or precision.tw. or 
imprecision.tw. or "precise values".tw. or test-retest.ab,ti. or (test and retest).ab,ti. or 
(reliab* and (test or retest)).ab,ti. or stability.ab,ti. or interrater.ab,ti. or inter-rater.ab,ti. or 
intrarater.ab,ti. or intra-rater.ab,ti. or intertester.ab,ti. or inter-tester.ab,ti. or intratester.ab,ti. 
or intra-tester.ab,ti. or interobserver.ab,ti. or inter-observer.ab,ti. or intraobserver.ab,ti. or 
intra-observer.ab,ti. or intertechnician.ab,ti. or intertechnician.ab,ti. or intratechnician.ab,ti. 
or intra-technician.ab,ti. or interexaminer.ab,ti. or inter-examiner.ab,ti. or 
intraexaminer.ab,ti. or intra-examiner.ab,ti. or interassay.ab,ti. or inter-assay.ab,ti. or 
intraassay.ab,ti. or intra-assay.ab,ti. or interindividual.ab,ti. or inter-individual.ab,ti. or 
intraindividual.ab,ti. or intra-individual.ab,ti. or interparticipant.ab,ti. or inter-participant.ab,ti. 
or intraparticipant.ab,ti. or intra-participant.ab,ti. or kappa.ab,ti. or kappa*.ab,ti. or 
kappas.ab,ti. or "coefficient of variation".ab,ti. or repeatab*.tw. or ((replicab* or repeated) 
and (measure or measures or findings or result or results or test or tests)).tw. or 
generaliza*.ab,ti. or generalisa*.ab,ti. or concordance.ab,ti. or (intraclass and 
correlation*).ab,ti. or discriminative.ab,ti. or "known group".ab,ti. or "factor analysis".ab,ti. or 
"factor analyses".ab,ti. or "factor structure".ab,ti. or "factor structures".ab,ti. or 
dimensionality.ab,ti. or subscale*.ab,ti. or "multitrait scaling analysis".ab,ti. or "multitrait 
scaling analyses".ab,ti. or "item discriminant".ab,ti. or "interscale correlation".ab,ti. or 
"interscale correlations".ab,ti. or ((error or errors) and (measure* or correlat* or evaluat* or 
accuracy or accurate or precision or mean)).ab,ti. or "individual variability".ab,ti. or "interval 
variability".ab,ti. or "rate variability".ab,ti. or "variability analysis".ab,ti. or (uncertainty and 
(measurement or measuring)).ab,ti. or "standard error of measurement".ab,ti. or 
sensitiv*.ab,ti. or responsive*.ab,ti. or (limit and detection).ab,ti. or "minimal detectable 
concentration".ab,ti. or interpretab*.ab,ti. or (small* and (real or detectable) and (change or 
difference)).ab,ti. or "meaningful change".ab,ti. or "minimal important change".ab,ti. or 
"minimal important difference".ab,ti. or "minimally important change".ab,ti. or "minimally 
important difference".ab,ti. or "minimal detectable change".ab,ti. or "minimal detectable 
difference".ab,ti. or "minimally detectable change".ab,ti. or "minimally detectable 
difference".ab,ti. or "minimal real change".ab,ti. or "minimal real difference".ab,ti. or 
"minimally real change".ab,ti. or "minimally real difference".ab,ti. or "ceiling effect".ab,ti. or 
"floor effect".ab,ti. or "Item response model".ab,ti. or IRT.ab,ti. or Rasch.ab,ti. or 

4164779 
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"Differential item functioning".ab,ti. or DIF.ab,ti. or "computer adaptive testing".ab,ti. or 
"item bank".ab,ti. or "cross-cultural equivalence".ab,ti. 

25 exp *Arthritis, Rheumatoid/ 92544 

31 Health status/ or Health level*.tw. or Health Status.tw. or Level of health.tw. or Health 
status indicators/ or Health status index*.tw. or Health status indicator*.tw. or Health status 
indic*.tw. or Severity of illness index/ or severity of illness index.tw. or patient outcome 
assessment/ or patient outcome* assessment*.tw. or Patient-centered outcome* 
research.tw. or Patient reported outcome*.tw. or Patient perspective*.tw. or Outcome* 
research.tw. or GAS.tw. or Global arthritis score*.tw. or MOI-RA.tw. or mean overall index 
for rheumatoid arthritis.tw. or patient-based disease activity score*.tw. or pdas*.tw. or 
radai*.tw. or rheumatoid arthritis disease activity ind*.tw. or radara.tw. or real time 
assessment of disease activity in rheumatoid arthritis.tw. or RAID.tw. or rheumatoid arthritis 
impact of disease score.tw. or rapid 3.tw. or rapid3.tw. or SDAI.tw. or simplified disease 
activity index.tw. or SIP.tw. or sickness impact profile.tw. or TSC.tw. or therapeutic score 
card*.tw. or vectra*.tw. or mbda.tw. or multibiomarker disease activity.tw. or multi-
biomarker disease activity.tw. or multi biomarker disease activity.tw. or multibiomarker of 
disease activity.tw. or multi-biomarker of disease activity.tw. or multi biomarker of disease 
activity.tw. or exp "Surveys and Questionnaires"/ or survey*.tw. or Questionnaire$.tw. or 
scale*.ti. or instrument.ti. or instruments.ti. or tool.ti. or tools.ti. or diary.ti. or diaries.ti. or 
assessment.ti. or assessments.ti. or self-report*.ti. or measure*.ti. or prom.ti. or index*.ti. or 
checklist*.ti. or rating.ti. 

2358810 

32 (3 and 4 and 31 and (6 or 16) and 7 and 25) not 14 1647 

 (3 and 4 and 31 and (6 or 16) and 7) not 14 217 

 

Cochrane Library   

ID            Search  Hits 
#1           scale* or instrument or instruments or tool or tools or diary or diaries or assessment or assessments or self-
report* or measure* or prom or index* or checklist* or rating:ti  (Word variations have been searched)  44746 
#2           "patient outcome* assessment*" or "Patient-centered outcome* research" or "Patient reported outcome*" or 
"Patient perspective*" or "Outcome* research" or "GAS" or "Global arthritis score*" or "MOI-RA" or "mean overall 
index for rheumatoid arthritis" or "patient-based disease activity score*" or "pdas*" or "radai*" or "rheumatoid arthritis 
disease activity ind*" or "radara" or "real time assessment of disease activity in rheumatoid arthritis" or "RAID" or 
"rheumatoid arthritis impact of disease score" or "rapid 3" or "rapid3" or "SDAI" or "simplified disease activity index" or 
"SIP" or "sickness impact profile" or "TSC" or "therapeutic score card*" or "vectra*" or "mbda" or "multibiomarker 
disease activity" or "multi-biomarker disease activity" or "multi biomarker disease activity" or "multibiomarker of 
disease activity" or "multi-biomarker of disease activity" or "multi biomarker of disease activity" or "survey*" or 
Questionnaire?:ti,ab,kw  (Word variations have been searched)       60507 
#3           "Health level*" or "Health Status" or "Level of health" or "Health status index*" or "Health status indicator*" or 
"Health status indic*" or "severity of illness index":ti,ab,kw  (Word variations have been searched)       24822 
#4           MeSH descriptor: [Health Status] explode all trees            6453 
#5           MeSH descriptor: [Health Status Indicators] explode all trees       18631 
#6           MeSH descriptor: [Severity of Illness Index] explode all trees        16726 
#7           MeSH descriptor: [Patient Outcome Assessment] explode all trees            165 
#8           MeSH descriptor: [Surveys and Questionnaires] explode all trees               46567 
#9           #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8           129179 
#10         MeSH descriptor: [Arthritis, Rheumatoid] explode all trees            4562 
#11         (inflammatory next arthr*) or (early next arthr*) or (chronic next arthr*) or ((rheumatoid or reumatoid or 
revmatoid or rheumatic or reumatic or revmatic or rheumat* or reumat* or revmarthrit*) next (arthrit* or artrit* or 
disease* or condition* or nodule*)):ti,ab,kw  (Word variations have been searched)         9404 
#12         #10 or #11           9946 
#13         MeSH descriptor: [Validation Studies] explode all trees   1 
#14         MeSH descriptor: [Reproducibility of Results] explode all trees    10933 
#15         MeSH descriptor: [Psychometrics] explode all trees          2674 
#16         MeSH descriptor: [Observer Variation] explode all trees 1956 
#17         MeSH descriptor: [Reproducibility of Results] explode all trees    10933 
#18         MeSH descriptor: [Discriminant Analysis] explode all trees            174 
#19         instrumentation or reproducib* or psychometr* or clinimetr* or clinometr* or observer variation or reliab* or 
valid* or coefficient or "internal consistency" or (cronbach* and (alpha or alphas)) or "item correlation" or "item 
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correlations" or "item selection" or "item selections" or "item reduction" or "item reductions" or agreement or precision 
or imprecision or "precise values" or test-retest or (test and retest) or (reliab* and (test or retest)) or stability or 
interrater or inter-rater or intrarater or intra-rater or intertester or inter-tester or intratester or intra-tester or 
interobserver or inter-observer or intraobserver or intra-observer or intertechnician or intertechnician or 
intratechnician or intra-technician or interexaminer or inter-examiner or intraexaminer or intra-examiner or interassay 
or inter-assay or intraassay or intra-assay or interindividual or inter-individual or intraindividual or intra-individual or 
interparticipant or inter-participant or intraparticipant or intra-participant or kappa or kappa* or kappas or "coefficient 
of variation" or repeatab* or ((replicab* or repeated) and (measure or measures or findings or result or results or test 
or tests)) or generaliza* or generalisa* or concordance or (intraclass and correlation*) or discriminative or "known 
group" or "factor analysis" or "factor analyses" or "factor structure" or "factor structures" or dimensionality or 
subscale* or "multitrait scaling analysis" or "multitrait scaling analyses" or "item discriminant" or "interscale 
correlation" or "interscale correlations" or ((error or errors) and (measure* or correlat* or evaluat* or accuracy or 
accurate or precision or mean)) or "individual variability" or "interval variability" or "rate variability" or "variability 
analysis" or (uncertainty and (measurement or measuring)) or "standard error of measurement" or sensitiv* or 
responsive* or (limit and detection) or "minimal detectable concentration" or interpretab* or (small* and (real or 
detectable) and (change or difference)) or "meaningful change" or "minimal important change" or "minimal important 
difference" or "minimally important change" or "minimally important difference" or "minimal detectable change" or 
"minimal detectable difference" or "minimally detectable change" or "minimally detectable difference" or "minimal real 
change" or "minimal real difference" or "minimally real change" or "minimally real difference" or "ceiling effect" or 
"floor effect" or "Item response model" or IRT or Rasch or "Differential item functioning" or DIF or "computer adaptive 
testing" or "item bank" or "cross-cultural equivalence" "minimal* clinic* important difference*" or "detect* 
change*":ti,ab,kw  (Word variations have been searched)             158064 
#20         #13 or #14 or #15 or #16 or #17 or #18 or #19     158125 
#21         #20 and #12 and #9         489 
  
limit to 2009 – present -->295 
 

 

Embase     

#34. 'health status'/exp OR 'disease activity'/exp OR 'disease severity'/exp OR 'medical parameters'/exp OR 'disease 
assessment'/exp OR 'biological marker'/exp OR 'assessment of humans'/exp OR 'health survey'/exp OR  'patient-
reported outcome'/exp OR 'questionnaire'/exp OR 'scoring system'/exp OR 'outcome assessment'/exp OR 
'checklist'/exp OR 'measurement'/exp OR 'health level*':ab,ti OR 'health status*':ab,ti OR 'level* of health':ab,ti OR 
'health status index*':ab,ti OR 'health status indicator*':ab,ti OR 'health status indic*':ab,ti OR 'severity of illness 
ind*':ab,ti OR 'patient outcome* assessment*':ab,ti OR 'patient-centered outcome* research':ab,ti OR 'patient reported 
outcome*':ab,ti OR 'patient perspective*':ab,ti OR 'outcome* research':ab,ti OR gas:ab,ti OR  'global arthritis 
score*':ab,ti OR 'moi ra':ab,ti OR 'mean overall index for rheumatoid arthritis':ab,ti OR 'patient-based disease activity 
score*':ab,ti OR pdas*:ab,ti OR radai*:ab,ti OR 'rheumatoid arthritis disease activity ind*':ab,ti OR radara:ab,ti OR 
'real time assessment of disease activity in rheumatoid arthritis':ab,ti OR raid:ab,ti OR 'rheumatoid arthritis impact of 
disease score':ab,ti OR  'rapid 3':ab,ti OR rapid3:ab,ti OR sdai:ab,ti OR 'simplified disease activity index':ab,ti OR 
sip:ab,ti OR 'sickness impact profile':ab,ti OR tsc:ab,ti OR 'therapeutic score card*':ab,ti OR vectra*:ab,ti OR 
mbda:ab,ti OR 'multibiomarker disease activity':ab,ti R 'multi-biomarker disease activity':ab,ti OR 'multi biomarker 
disease activity':ab,ti OR 'multibiomarker of disease activity':ab,ti OR 'multi-biomarker of disease activity':ab,ti OR 
'multi biomarker of disease activity':ab,ti OR survey*:ab,ti OR questionnaire$:ab,ti OR scale*:ti OR instrument:ti OR 
instruments:ti OR tool:ti OR tools:ti OR diary:ti OR diaries:ti OR assessment:ti OR assessments:ti OR 'self report*':ti 
OR measure*:ti OR prom:ti OR index*:ti OR checklist*:ti OR rating:ti AND ('validation study'/exp OR 'measurement 
precision'/exp OR 'validity'/exp OR 'measurement accuracy'/exp OR 'reliability'/exp OR 'psychometry'/exp OR 
'correlation analysis'/exp OR 'observer variation'/exp OR reproducib*:ab,ti OR psychometr*:ab,ti OR clinimetr*:ab,ti 
OR clinometr*:ab,ti OR 'observer variation':ab,ti OR reliab*:ab,ti OR valid*:ab,ti OR coefficient:ab,ti OR 'internal 
consistency':ab,ti OR (cronbach*:ab,ti AND (alpha:ab,ti OR alphas:ab,ti)) OR 'item correlation':ab,ti OR 'item 
correlations':ab,ti OR 'item selection':ab,ti OR 'item selections':ab,ti OR 'item reduction':ab,ti OR 'item reductions':ab,ti 
OR agreement:ab,ti OR precision:ab,ti OR imprecision:ab,ti OR 'precise values':ab,ti OR 'test retest':ab,ti OR 
(test:ab,ti AND retest:ab,ti) OR (reliab*:ab,ti AND (test:ab,ti OR retest:ab,ti)) OR stability:ab,ti OR interrater:ab,ti OR 
'inter rater':ab,ti OR intrarater:ab,ti OR 'intra rater':ab,ti OR intertester:ab,ti OR 'inter tester':ab,ti OR intratester:ab,ti 
OR 'intra tester':ab,ti OR interobserver:ab,ti OR 'inter observer':ab,ti OR intraobserver:ab,ti OR 'intra observer':ab,ti 
OR intertechnician:ab,ti OR intratechnician:ab,ti OR 'intra technician':ab,ti OR interexaminer:ab,ti OR 'inter 
examiner':ab,ti OR intraexaminer:ab,ti OR 'intra examiner':ab,ti OR interassay:ab,ti OR 'inter assay':ab,ti OR 
intraassay:ab,ti OR 'intra assay':ab,ti OR interindividual:ab,ti OR 'inter individual':ab,ti OR intraindividual:ab,ti 
OR  'intra individual':ab,ti OR interparticipant:ab,ti OR 'inter participant':ab,ti OR intraparticipant:ab,ti OR 'intra 
participant':ab,ti OR kappa:ab,ti OR kappa*:ab,ti OR kappas:ab,ti OR 'coefficient of variation':ab,ti OR repeatab*:ab,ti 

sip:ab,ti
sip:ab,ti
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OR (replicab*:ab,ti OR repeated:ab,ti AND (measure:ab,ti OR measures:ab,ti OR findings:ab,ti OR result:ab,ti OR 
results:ab,ti OR test:ab,ti OR tests:ab,ti)) OR generaliza*:ab,ti OR generalisa*:ab,ti OR concordance:ab,ti OR 
(intraclass:ab,ti AND correlation*:ab,ti) OR discriminative:ab,ti OR 'known group':ab,ti OR 'factor analysis':ab,ti OR 
'factor analyses':ab,ti OR 'factor structure':ab,ti OR 'factor structures':ab,ti OR dimensionality:ab,ti OR subscale*:ab,ti 
OR 'multitrait scaling analysis':ab,ti OR 'multitrait scaling analyses':ab,ti OR 'item discriminant':ab,ti OR 'interscale 
correlation':ab,ti OR 'interscale correlations':ab,ti OR (error:ab,ti OR errors:ab,ti AND (measure*:ab,ti OR 
correlat*:ab,ti OR evaluat*:ab,ti OR accuracy:ab,ti OR accurate:ab,ti OR precision:ab,ti OR mean:ab,ti)) OR 
'individual variability':ab,ti OR 'interval variability':ab,ti OR 'rate variability':ab,ti OR 'variability analysis':ab,ti OR 
(uncertainty:ab,ti AND (measurement:ab,ti OR measuring:ab,ti)) OR 'standard error of measurement':ab,ti OR 
sensitiv*:ab,ti OR responsive*:ab,ti OR (limit:ab,ti AND detection:ab,ti) OR 'minimal detectable concentration':ab,ti OR 
interpretab*:ab,ti OR (small*:ab,ti AND (real:ab,ti OR detectable:ab,ti) AND (change OR difference:ab,ti)) OR 
'meaningful change':ab,ti OR 'minimal important change':ab,ti OR 'minimal important difference':ab,ti OR 'minimally 
important change':ab,ti OR 'minimally important difference':ab,ti OR 'minimal detectable change':ab,ti OR 'minimal 
detectable difference*':ab,ti OR 'minimally detectable change':ab,ti OR 'minimally detectable difference*':ab,ti OR 
'minimal real change*':ab,ti OR 'minimal real difference*':ab,ti OR 'minimally real change':ab,ti OR 'minimally real 
difference':ab,ti OR 'ceiling effect':ab,ti OR 'floor effect':ab,ti OR 'item response model':ab,ti OR irt:ab,ti OR rasch:ab,ti 
OR 'differential item functioning':ab,ti OR dif:ab,ti OR 'computer adaptive testing':ab,ti OR 'item bank':ab,ti OR 'cross-
cultural equivalence':ab,ti OR 'validation stud*':ab,ti OR validate:ab,ti OR validity:ab,ti OR 'minimal* clinic* important 
difference*':ab,ti OR 'detect* change*':ab,ti) AND 'rheumatoid arthritis'/exp/mj NOT ('case report'/exp OR 
'directory'/exp OR 'editorial'/exp OR 'letter'/exp) NOT 'editorial'/it NOT 'conference abstract'/it AND [2009-2017]/py 
AND [english]/lim 
#33. 'health status'/exp OR 'disease activity'/exp OR 'disease severity'/exp OR 'medical parameters'/exp OR 'disease 
assessment'/exp OR 'biological marker'/exp OR 'assessment of humans'/exp OR 'health survey'/exp OR 'patient-
reported outcome'/exp OR 'questionnaire'/exp OR 'scoring system'/exp OR 'outcome assessment'/exp OR 
'checklist'/exp OR 'measurement'/exp OR 'health level*':ab,ti OR 'health status*':ab,ti OR 'level* of health':ab,ti OR 
'health status index*':ab,ti OR 'health status indicator*':ab,ti OR 'health status indic*':ab,ti OR 'severity of illness 
ind*':ab,ti OR 'patient outcome* assessment*':ab,ti OR 'patient-centered outcome* research':ab,ti OR 'patient reported 
outcome*':ab,ti OR 'patient perspective*':ab,ti OR 'outcome* research':ab,ti OR gas:ab,ti OR 'global arthritis 
score*':ab,ti OR 'moi ra':ab,ti OR 'mean overall index for rheumatoid arthritis':ab,ti OR 'patient-based disease activity 
score*':ab,ti OR pdas*:ab,ti OR radai*:ab,ti OR 'rheumatoid arthritis disease activity ind*':ab,ti OR radara:ab,ti OR 
'real time assessment of disease activity in rheumatoid arthritis':ab,ti OR raid:ab,ti OR 'rheumatoid arthritis impact of 
disease score':ab,ti OR 'rapid 3':ab,ti OR rapid3:ab,ti OR sdai:ab,ti OR 'simplified disease activity index':ab,ti OR  
sip:ab,ti OR 'sickness impact profile':ab,ti OR tsc:ab,ti OR 'therapeutic score card*':ab,ti OR vectra*:ab,ti OR 
mbda:ab,ti OR 'multibiomarker disease activity':ab,ti OR 'multi-biomarker disease activity':ab,ti OR 'multi biomarker  
disease activity':ab,ti OR 'multibiomarker of disease activity':ab,ti OR 'multi-biomarker of disease activity':ab,ti OR 
'multi biomarker of disease activity':ab,ti OR survey*:ab,ti OR questionnaire$:ab,ti OR scale*:ti OR instrument:ti OR 
instruments:ti OR tool:ti OR tools:ti OR diary:ti OR diaries:ti OR assessment:ti OR assessments:ti OR 'self report*':ti 
OR measure*:ti OR prom:ti OR index*:ti OR checklist*:ti OR rating:ti AND ('validation study'/exp OR 'measurement 
precision'/exp OR 'validity'/exp OR 'measurement accuracy'/exp OR 'reliability'/exp OR 'psychometry'/exp OR 
'correlation analysis'/exp OR 'observer variation'/exp OR reproducib*:ab,ti OR psychometr*:ab,ti OR clinimetr*:ab,ti 
OR clinometr*:ab,ti OR 'observer variation':ab,ti OR reliab*:ab,ti OR valid*:ab,ti OR coefficient:ab,ti OR 'internal 
consistency':ab,ti OR (cronbach*:ab,ti AND (alpha:ab,ti OR alphas:ab,ti)) OR 'item correlation':ab,ti OR 'item 
correlations':ab,ti OR 'item selection':ab,ti OR 'item selections':ab,ti OR 'item reduction':ab,ti OR 'item reductions':ab,ti  
OR agreement:ab,ti OR precision:ab,ti OR imprecision:ab,ti OR 'precise values':ab,ti OR 'test retest':ab,ti OR 
(test:ab,ti AND retest:ab,ti) OR (reliab*:ab,ti AND (test:ab,ti OR retest:ab,ti)) OR stability:ab,ti OR interrater:ab,ti OR 
'inter rater':ab,ti OR intrarater:ab,ti OR 'intra rater':ab,ti OR intertester:ab,ti OR 'inter tester':ab,ti OR intratester:ab,ti 
OR 'intra tester':ab,ti OR interobserver:ab,ti OR 'inter observer':ab,ti OR intraobserver:ab,ti OR 'intra observer':ab,ti 
OR intertechnician:ab,ti OR intratechnician:ab,ti OR 'intra technician':ab,ti OR interexaminer:ab,ti OR 'inter 
examiner':ab,ti OR intraexaminer:ab,ti OR 'intra examiner':ab,ti OR interassay:ab,ti OR 'inter assay':ab,ti OR 
intraassay:ab,ti OR 'intra assay':ab,ti OR interindividual:ab,ti OR 'inter individual':ab,ti OR intraindividual:ab,ti OR 
'intra individual':ab,ti OR interparticipant:ab,ti OR 'inter participant':ab,ti OR intraparticipant:ab,ti OR 'intra 
participant':ab,ti OR kappa:ab,ti OR kappa*:ab,ti OR kappas:ab,ti OR 'coefficient of variation':ab,ti OR repeatab*:ab,ti 
OR (replicab*:ab,ti OR repeated:ab,ti AND (measure:ab,ti OR measures:ab,ti OR findings:ab,ti OR result:ab,ti OR 
results:ab,ti OR test:ab,ti OR tests:ab,ti)) OR generaliza*:ab,ti OR generalisa*:ab,ti OR concordance:ab,ti OR 
(intraclass:ab,ti AND correlation*:ab,ti) OR discriminative:ab,ti OR 'known group':ab,ti OR 'factor analysis':ab,ti OR 
'factor analyses':ab,ti OR 'factor structure':ab,ti OR 'factor structures':ab,ti OR dimensionality:ab,ti OR subscale*:ab,ti 
OR 'multitrait scaling analysis':ab,ti OR 'multitrait scaling analyses':ab,ti OR 'item discriminant':ab,ti OR 'interscale 
correlation':ab,ti OR 'interscale correlations':ab,ti OR (error:ab,ti OR errors:ab,ti AND (measure*:ab,ti ORcorrelat*:ab,ti 
OR evaluat*:ab,ti OR accuracy:ab,ti OR accurate:ab,ti OR precision:ab,ti OR mean:ab,ti)) OR 'individual 
variability':ab,ti OR 'interval variability':ab,ti OR 'rate variability':ab,ti OR 'variability analysis':ab,ti OR (uncertainty:ab,ti 
AND (measurement:ab,ti OR measuring:ab,ti)) OR 'standard error of measurement':ab,ti OR sensitiv*:ab,ti OR 
responsive*:ab,ti OR (limit:ab,ti AND detection:ab,ti) OR 'minimal detectable concentration':ab,ti OR interpretab*:ab,ti 

sip:ab,ti
sip:ab,ti
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OR (small*:ab,ti AND (real:ab,ti OR detectable:ab,ti) AND (change OR difference:ab,ti)) OR 'meaningful change':ab,ti 
OR 'minimal important change':ab,ti OR 'minimal important difference':ab,ti OR 'minimally important change':ab,ti OR 
'minimally important difference':ab,ti OR 'minimal detectable change':ab,ti OR 'minimal detectable difference*':ab,ti 
OR 'minimally detectable change':ab,ti OR 'minimally detectable  
difference*':ab,ti OR 'minimal real change*':ab,ti OR 'minimal real difference*':ab,ti OR 'minimally real change':ab,ti 
OR 'minimally real difference':ab,ti OR 'ceiling effect':ab,ti OR 'floor effect':ab,ti OR 'item response model':ab,ti OR 
irt:ab,ti OR rasch:ab,ti OR 'differential item functioning':ab,ti OR dif:ab,ti OR 'computer adaptive testing':ab,ti OR 'item 
bank':ab,ti OR 'cross-cultural equivalence':ab,ti OR 'validation stud*':ab,ti OR validate:ab,ti OR validity:ab,ti OR 
'minimal* clinic* important difference*':ab,ti OR 'detect* change*':ab,ti) AND ('rheumatoid arthritis'/exp/mj OR 
(inflammatory NEXT/1 arthr* OR early NEXT/1 arthr* OR chronic NEXT/1 arthr* OR (rheumatoid OR reumatoid OR 
revmatoid OR rheumatic OR reumatic OR revmatic OR rheumat* OR reumat* OR revmarthrit*) NEXT/1 (arthrit* OR 
artrit* OR disease* OR condition* OR nodule*) AND (inflammatory:ab,ti OR early:ab,ti OR chronic:ab,ti AND 
(arthr*:ab,ti OR artrit*:ab,ti) OR (rheumatoid:ab,ti OR reumatoid:ab,ti OR revmatoid:ab,ti OR rheumatic:ab,ti 
OR reumatic:ab,ti OR revmatic:ab,ti OR rheumat*:ab,ti OR reumat*:ab,ti OR revmarthrit*:ab,ti AND (arthr*:ab,ti 
OR artrit*:ab,ti OR disease*:ab,ti OR condition*:ab,ti OR nodule*:ab,ti))))) NOT ('case report'/exp OR 'directory'/exp 
OR 'editorial'/exp OR 'letter'/exp) AND [2009-2017]/py AND [english]/lim NOT ([animals]/lim NOT [humans]/lim) NOT 
'editorial'/it AND ([article in press]/lim OR [in process]/lim) NOT 'conference abstract'/it 
#31. 'case report'/exp OR 'directory'/exp OR 'editorial'/exp OR 'letter'/exp 
#23. 'rheumatoid arthritis'/exp/mj                           
#21. 'rheumatoid arthritis'/exp/mj OR (inflammatory NEXT/1 arthr* OR early NEXT/1 arthr* OR chronic NEXT/1 arthr* 
OR (rheumatoid OR reumatoid OR revmatoid OR rheumatic OR reumatic OR revmatic OR rheumat* OR reumat* OR 
revmarthrit*) NEXT/1 (arthrit* OR artrit* OR disease* OR condition* OR nodule*) AND (inflammatory:ab,ti OR 
early:ab,ti OR chronic:ab,ti AND (arthr*:ab,ti OR artrit*:ab,ti) OR (rheumatoid:ab,ti OR reumatoid:ab,ti OR 
revmatoid:ab,ti OR rheumatic:ab,ti OR reumatic:ab,ti OR revmatic:ab,ti OR rheumat*:ab,ti OR reumat*:ab,ti OR 
revmarthrit*:ab,ti AND (arthr*:ab,ti OR artrit*:ab,ti OR disease*:ab,ti OR condition*:ab,ti OR nodule*:ab,ti)))) 
#15. 'health status'/exp OR 'disease activity'/exp OR 'disease severity'/exp OR 'medical parameters'/exp OR 'disease 
assessment'/exp OR 'biological marker'/exp OR 'assessment of humans'/exp OR 'health survey'/exp OR 'patient-
reported outcome'/exp OR 'questionnaire'/exp OR 'scoring system'/exp OR 'outcome assessment'/exp OR 
'checklist'/exp OR 'measurement'/exp OR 'health level*':ab,ti OR 'health status*':ab,ti OR 'level* of health':ab,ti OR 
'health status index*':ab,ti OR 'health status indicator*':ab,ti OR 'health status indic*':ab,ti OR 'severity of illness 
ind*':ab,ti OR 'patient outcome* assessment*':ab,ti OR 'patient-centered outcome* research':ab,ti OR 'patient reported 
outcome*':ab,ti OR 'patient perspective*':ab,ti OR 'outcome* research':ab,ti OR gas:ab,ti OR 'global arthritis 
score*':ab,ti OR 'moi ra':ab,ti OR 'mean overall index for rheumatoid arthritis':ab,ti OR 'patient-based disease activity 
score*':ab,ti OR pdas*:ab,ti OR radai*:ab,ti OR 'rheumatoid arthritis disease activity ind*':ab,ti OR radara:ab,ti OR 
'real time assessment of disease activity in rheumatoid arthritis':ab,ti OR raid:ab,ti OR 'rheumatoid arthritis impact of 
disease score':ab,ti OR 'rapid 3':ab,ti OR rapid3:ab,ti OR sdai:ab,ti OR 'simplified disease activity index':ab,ti OR 
sip:ab,ti OR 'sickness impact profile':ab,ti OR tsc:ab,ti OR 'therapeutic score card*':ab,ti OR vectra*:ab,ti OR 
mbda:ab,ti OR 'multibiomarker disease activity':ab,ti OR 'multi-biomarker disease activity':ab,ti OR 'multi biomarker 
disease activity':ab,ti OR 'multibiomarker of disease activity':ab,ti OR 'multi-biomarker of disease activity':ab,ti OR 
'multi biomarker of disease activity':ab,ti OR survey*:ab,ti OR questionnaire$:ab,ti OR scale*:ti OR instrument:ti OR 
instruments:ti OR tool:ti OR tools:ti OR diary:ti OR diaries:ti OR assessment:ti OR assessments:ti OR 'self report*':ti 
OR measure*:ti OR prom:ti OR index*:ti OR checklist*:ti OR rating:ti AND ('validation study'/exp OR 'measurement 
precision'/exp OR 'validity'/exp OR 'measurement accuracy'/exp OR 'reliability'/exp OR 'psychometry'/exp OR 
'correlation analysis'/exp OR 'observer variation'/exp OR reproducib*:ab,ti OR psychometr*:ab,ti OR clinimetr*:ab,ti 
OR clinometr*:ab,ti OR 'observer variation':ab,ti OR reliab*:ab,ti OR valid*:ab,ti OR coefficient:ab,ti OR 'internal 
consistency':ab,ti OR (cronbach*:ab,ti AND (alpha:ab,ti OR alphas:ab,ti)) OR 'item correlation':ab,ti OR 'item 
correlations':ab,ti OR 'item selection':ab,ti OR 'item selections':ab,ti OR 'item reduction':ab,ti OR 'item reductions':ab,ti  
OR agreement:ab,ti OR precision:ab,ti OR imprecision:ab,ti OR 'precise values':ab,ti OR 'test retest':ab,ti OR 
(test:ab,ti AND retest:ab,ti) OR (reliab*:ab,ti AND (test:ab,ti OR retest:ab,ti)) OR stability:ab,ti OR interrater:ab,ti OR 
'inter rater':ab,ti OR intrarater:ab,ti OR 'intra rater':ab,ti OR intertester:ab,ti OR 'inter tester':ab,ti OR intratester:ab,ti 
OR 'intra tester':ab,ti OR interobserver:ab,ti OR 'inter observer':ab,ti OR intraobserver:ab,ti OR 'intra observer':ab,ti 
OR intertechnician:ab,ti OR intratechnician:ab,ti OR 'intra technician':ab,ti OR interexaminer:ab,ti OR 'inter 
examiner':ab,ti OR intraexaminer:ab,ti OR 'intra examiner':ab,ti OR interassay:ab,ti OR 'inter assay':ab,ti OR 
intraassay:ab,ti OR 'intra assay':ab,ti OR interindividual:ab,ti OR 'inter individual':ab,ti OR intraindividual:ab,ti OR 
'intra individual':ab,ti OR interparticipant:ab,ti OR 'inter participant':ab,ti OR intraparticipant:ab,ti OR 'intra 
participant':ab,ti OR kappa:ab,ti OR kappa*:ab,ti OR kappas:ab,ti OR 'coefficient of variation':ab,ti OR repeatab*:ab,ti 
OR (replicab*:ab,ti OR repeated:ab,ti AND (measure:ab,ti OR measures:ab,ti OR findings:ab,ti OR result:ab,ti OR 
results:ab,ti OR test:ab,ti OR tests:ab,ti)) OR generaliza*:ab,ti OR generalisa*:ab,ti OR concordance:ab,ti OR 
(intraclass:ab,ti AND correlation*:ab,ti) OR discriminative:ab,ti OR 'known group':ab,ti OR 'factor analysis':ab,ti OR 
'factor analyses':ab,ti OR 'factor structure':ab,ti OR 'factor structures':ab,ti OR dimensionality:ab,ti OR subscale*:ab,ti 
OR 'multitrait scaling analysis':ab,ti OR 'multitrait scaling analyses':ab,ti OR 'item discriminant':ab,ti OR 'interscale 
correlation':ab,ti OR 'interscale correlations':ab,ti OR (error:ab,ti OR errors:ab,ti AND (measure*:ab,ti OR  

sip:ab,ti
sip:ab,ti
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correlat*:ab,ti OR evaluat*:ab,ti OR accuracy:ab,ti OR accurate:ab,ti OR precision:ab,ti OR mean:ab,ti)) OR 
'individual variability':ab,ti OR 'interval variability':ab,ti OR 'rate variability':ab,ti OR 'variability analysis':ab,ti OR 
(uncertainty:ab,ti AND (measurement:ab,ti OR measuring:ab,ti)) OR 'standard error of measurement':ab,ti OR 
sensitiv*:ab,ti OR responsive*:ab,ti OR (limit:ab,ti AND detection:ab,ti) OR 'minimal detectable concentration':ab,ti OR 
interpretab*:ab,ti OR (small*:ab,ti AND (real:ab,ti OR detectable:ab,ti) AND (change OR difference:ab,ti)) OR 
'meaningful change':ab,ti OR 'minimal important change':ab,ti OR 'minimal important difference':ab,ti OR 'minimally 
important change':ab,ti OR 'minimally important difference':ab,ti OR 'minimal detectable change':ab,ti OR 'minimal 
detectable difference*':ab,ti OR 'minimally detectable change':ab,ti OR 'minimally detectable difference*':ab,ti OR 
'minimal real change*':ab,ti OR 'minimal real difference*':ab,ti OR 'minimally real change':ab,ti OR 'minimally real 
difference':ab,ti OR 'ceiling effect':ab,ti OR 'floor effect':ab,ti OR 'item response model':ab,ti OR irt:ab,ti OR rasch:ab,ti 
OR 'differential item functioning':ab,ti OR dif:ab,ti OR 'computer adaptive testing':ab,ti OR 'item bank':ab,ti OR 'cross-
cultural equivalence':ab,ti OR 'validation stud*':ab,ti OR validate:ab,ti OR validity:ab,ti OR 'minimal* clinic* important 
difference*':ab,ti OR 'detect* change*':ab,ti) AND 'rheumatoid arthritis'/exp/mj NOT 'conference abstract'/it AND 
[2009-2017]/py AND [english]/lim 
#14. 'validation study'/exp OR 'measurement precision'/exp OR 'validity'/exp OR 'measurement accuracy'/exp OR 
'reliability'/exp OR 'psychometry'/exp OR 'correlation analysis'/exp OR 'observer variation'/exp OR 
reproducib*:ab,ti OR psychometr*:ab,ti OR clinimetr*:ab,ti OR clinometr*:ab,ti OR 'observer variation':ab,ti 
OR reliab*:ab,ti OR valid*:ab,ti OR coefficient:ab,ti OR 'internal consistency':ab,ti OR (cronbach*:ab,ti AND 
(alpha:ab,ti OR alphas:ab,ti)) OR 'item correlation':ab,ti OR 'item correlations':ab,ti OR 'item selection':ab,ti OR 'item 
selections':ab,ti OR 'item reduction':ab,ti OR 'item reductions':ab,ti OR agreement:ab,ti OR precision:ab,ti OR 
imprecision:ab,ti OR 'precise values':ab,ti OR 'test retest':ab,ti OR (test:ab,ti AND retest:ab,ti) OR (reliab*:ab,ti AND 
(test:ab,ti OR retest:ab,ti)) OR stability:ab,ti OR interrater:ab,ti OR 'inter rater':ab,ti OR intrarater:ab,ti OR 'intra 
rater':ab,ti OR intertester:ab,ti OR 'inter tester':ab,ti OR intratester:ab,ti OR 'intra tester':ab,ti OR interobserver:ab,ti 
OR 'inter observer':ab,ti OR intraobserver:ab,ti OR 'intra observer':ab,ti OR intertechnician:ab,ti OR 
intratechnician:ab,ti OR 'intra technician':ab,ti OR interexaminer:ab,ti OR 'inter examiner':ab,ti OR intraexaminer:ab,ti 
OR 'intra examiner':ab,ti OR interassay:ab,ti OR 'inter assay':ab,ti OR intraassay:ab,ti OR 'intra assay':ab,ti OR 
interindividual:ab,ti OR 'inter individual':ab,ti OR intraindividual:ab,ti OR 'intra individual':ab,ti OR interparticipant:ab,ti 
OR 'inter participant':ab,ti OR intraparticipant:ab,ti OR 'intra participant':ab,ti OR kappa:ab,ti OR kappa*:ab,ti OR 
kappas:ab,ti OR 'coefficient of variation':ab,ti OR repeatab*:ab,ti OR (replicab*:ab,ti OR repeated:ab,ti 
AND (measure:ab,ti OR measures:ab,ti OR findings:ab,ti OR result:ab,ti OR results:ab,ti OR test:ab,ti OR tests:ab,ti)) 
OR generaliza*:ab,ti OR generalisa*:ab,ti OR concordance:ab,ti OR (intraclass:ab,ti AND correlation*:ab,ti) OR 
discriminative:ab,ti OR 'known group':ab,ti OR 'factor analysis':ab,ti OR 'factor analyses':ab,ti OR 'factor 
structure':ab,ti OR 'factor structures':ab,ti OR dimensionality:ab,ti OR subscale*:ab,ti OR ‘multitrait scaling 
analysis':ab,ti OR 'multitrait scaling analyses':ab,ti OR 'item discriminant':ab,ti OR 'interscale correlation':ab,ti OR 
'interscale correlations':ab,ti OR (error:ab,ti OR errors:ab,ti AND (measure*:ab,ti OR correlat*:ab,ti OR evaluat*:ab,ti 
OR accuracy:ab,ti OR accurate:ab,ti OR precision:ab,ti OR mean:ab,ti)) OR 'individual variability':ab,ti OR 'interval 
variability':ab,ti OR 'rate variability':ab,ti OR 'variability analysis':ab,ti OR (uncertainty:ab,ti AND (measurement:ab,ti 
OR measuring:ab,ti)) OR 'standard error of measurement':ab,ti OR sensitiv*:ab,ti OR responsive*:ab,ti OR (limit:ab,ti 
AND detection:ab,ti) OR 'minimal detectable concentration':ab,ti OR interpretab*:ab,ti OR (small*:ab,ti AND (real:ab,ti 
OR detectable:ab,ti) AND (change OR difference:ab,ti)) OR 'meaningful change':ab,ti OR 'minimal important 
change':ab,ti OR 'minimal important difference':ab,ti OR 'minimally important change':ab,ti OR 'minimally important 
difference':ab,ti OR 'minimal detectable change':ab,ti OR 'minimal detectable difference*':ab,ti OR 'minimally 
detectable change':ab,ti OR 'minimally detectable difference*':ab,ti OR 'minimal real change*':ab,ti OR 'minimal real 
difference*':ab,ti OR 'minimally real change':ab,ti OR 'minimally real difference':ab,ti OR 'ceiling effect':ab,ti OR 'floor 
effect':ab,ti OR 'item response model':ab,ti OR irt:ab,ti OR rasch:ab,ti OR 'differential item functioning':ab,ti OR 
dif:ab,ti OR 'computer adaptive testing':ab,ti OR 'item bank':ab,ti OR 'cross-cultural equivalence':ab,ti OR 'validation 
stud*':ab,ti OR validate:ab,ti OR validity:ab,ti OR 'minimal* clinic* important difference*':ab,ti OR 'detect* 
change*':ab,ti 
#6.  'health status'/exp OR 'disease activity'/exp OR'disease severity'/exp OR 'medical parameters'/exp OR 'disease 
assessment'/exp OR 'biological marker'/exp OR 'assessment of humans'/exp OR 'health survey'/exp OR 'patient-
reported outcome'/exp OR 'questionnaire'/exp OR 'scoring system'/exp OR 'outcome assessment'/exp OR 
'checklist'/exp OR 'measurement'/exp OR 'health level*':ab,ti OR 'health status*':ab,ti OR 'level* of  
health':ab,ti OR 'health status index*':ab,ti OR 'health status indicator*':ab,ti OR 'health status indic*':ab,ti OR 'severity 
of illness ind*':ab,ti OR 'patient outcome* assessment*':ab,ti OR 'patient-centered outcome* research':ab,ti OR 
'patient reported outcome*':ab,ti OR 'patient perspective*':ab,ti OR 'outcome* research':ab,ti OR gas:ab,ti OR 'global 
arthritis score*':ab,ti OR 'moi ra':ab,ti OR 'mean overall index for rheumatoid arthritis':ab,ti OR 'patient-based disease 
activity score*':ab,ti OR pdas*:ab,ti OR radai*:ab,ti OR 'rheumatoid arthritis disease activity ind*':ab,ti OR radara:ab,ti 
OR 'real time assessment of disease activity in rheumatoid arthritis':ab,ti OR raid:ab,ti OR 'rheumatoid arthritis impact 
of disease score':ab,ti OR 'rapid 3':ab,ti OR rapid3:ab,ti OR sdai:ab,ti OR 'simplified disease activity index':ab,ti OR 
sip:ab,ti OR 'sickness impact profile':ab,ti OR tsc:ab,ti OR 'therapeutic score card*':ab,ti OR vectra*:ab,ti OR 
mbda:ab,ti OR 'multibiomarker disease activity':ab,ti OR 'multi-biomarker disease activity':ab,ti OR 'multi biomarker 
disease activity':ab,ti OR 'multibiomarker of disease activity':ab,ti OR 'multi-biomarker of disease activity':ab,ti OR 
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'multi biomarker of disease activity':ab,ti OR survey*:ab,ti OR questionnaire$:ab,ti OR scale*:ti OR instrument:ti OR 
instruments:ti OR tool:ti OR tools:ti OR diary:ti OR diaries:ti OR assessment:ti OR assessments:ti OR 'self report*':ti 
OR measure*:ti OR prom:ti OR index*:ti OR checklist*:ti OR rating:ti 
#5.  'health status'/exp OR 'disease activity'/exp OR 'disease severity'/exp OR 'medical parameters'/exp OR 'disease 
assessment'/exp OR 'biological marker'/exp OR 'assessment of humans'/exp OR 'health survey'/exp OR 'patient-
reported outcome'/exp OR 'questionnaire'/exp OR 'scoring system'/exp OR 'outcome assessment'/exp OR 
'checklist'/exp OR 'measurement'/exp OR 'health level*':ab,ti OR 'health status*':ab,ti OR 'level* of health':ab,ti OR 
'health status index*':ab,ti OR 'health status indicator*':ab,ti OR 'health status indic*':ab,ti OR 'severity of 
illness ind*':ab,ti OR 'patient outcome* assessment*':ab,ti OR 'patient-centered outcome* research':ab,ti OR 'patient 
reported outcome*':ab,ti OR 'patient perspective*':ab,ti OR 'outcome* research':ab,ti OR gas:ab,ti OR 'global arthritis 
score*':ab,ti OR 'moi ra':ab,ti OR 'mean overall index for rheumatoid arthritis':ab,ti OR 'patient-based disease activity 
score*':ab,ti OR pdas*:ab,ti OR radai*:ab,ti OR 'rheumatoid arthritis disease activity ind*':ab,ti OR radara:ab,ti OR 
'real time assessment of disease activity in rheumatoid arthritis':ab,ti OR raid:ab,ti OR 'rheumatoid arthritis impact of 
disease score':ab,ti OR 'rapid 3':ab,ti OR rapid3:ab,ti OR sdai:ab,ti OR 'simplified disease activity index':ab,ti OR 
sip:ab,ti OR 'sickness impact profile':ab,ti OR tsc:ab,ti OR 'therapeutic score card*':ab,ti OR vectra*:ab,ti OR 
mbda:ab,ti OR 'multibiomarker disease activity':ab,ti OR 'multi-biomarker disease activity':ab,ti OR 'multi 
biomarker disease activity':ab,ti OR 'multibiomarker of disease activity':ab,ti OR 'multi-biomarker of disease 
activity':ab,ti OR 'multi biomarker of disease activity':ab,ti OR survey*:ab,ti OR questionnaire$:ab,ti 
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Appendix 2. Level of evidence grading system 

Level Rating Criteria 

Strong +++ or --- Consistent findings in multiple studies of good 

methodological quality  

-OR- in one study of excellent methodological quality. 

Moderate ++ or -- Consistent findings in multiple studies of fair 

methodological quality  

-OR- in one study of good methodological quality. 

Limited + or - One study of fair methodological quality 

Conflicting ± Conflicting findings 

Unknown ? Studies only of poor methodological quality 

Cells left empty if no studies reported on that property. 
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Appendix 3. Systematic literature review study selection. 
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Appendix 4. Characteristics of studies identified. 

Author (Reference) Year RA disease activity 
measure(s) 

Sample Size Age, 
Mean (SD) 

Sex (%F) DAS28, 
Mean 
(SD) 

Study Setting Country Patient Selection 

Aga,A.-B. (1) 2016 US-6, US-7, US-12, 
US-A,B 

227 early, 212 
established 

51 (14) 
early, 52 
(13) est. 

63 early, 81 
est. 

3.5 (1.1) 
early, 4.7 
(1.4) est. 

Multicenter Norway early RA starting 
MTX, established 
RA switching 
bDMARD  

Alemao,E. (2) 2016 DAS28-CRP, CDAI, 
SDAI 

1297 57 (14) 82 3.8 (1.6) Single center US Participant in 
cohort 

Amaya-Amaya,J. (3) 2012 RADAI, RAPID-3, 
RAPID-4, RAPID-5, 
DAS28-CRP, CDAI, 
SDAI 

135 54 (11) 79 2.8 (1.3) Convenience 
sample 

Columbia Convenience 

Backhaus,M. (4) 2009 US-7 120 55 (14) 76 5 (1.3) Multicenter - 91% RA; Onset or 
change in therapy. 

Backhaus,T.M. (5) 2013 US-7 432 57 (13) 81 3.8-5.2 
(1.3-1.4) 

Multicenter Germany Changing 
treatments 

Baker,J.F. (6) 2016 RAMRIS 291 49 (13) 81 5.6 (1.1) RCT golimumab Ref MTX naïve and 
bDMARD naïve 

Baker,J.F. (7) 2014 mCDAI, mDAS28, 
mSDAI 

514 - - 5.3 (1.0) Multicenter RCT 
golimumab 

Ref Ref 

Baker,J.F. (8) 2014 RAMRIS 291 49 (13) 81 5.6 (1.1) Multicenter RCT 
golimumab 

Ref Duration >3 
months, active 
disease 

Bakker,M.F. (9) 2012 MBDA score 120 53 (15) 70 5.6 (1.0) Multicenter open 
label RCT 
intensive vs 
conventional 
treatment 

Ref early RA 

Bakker,M.F. (10) 2012 DAS28 265 47-59 (13-
16) 

53-72 3.2-4.0 
(0.9-1.0) 

Multicenter open 
label RCT 
intensive vs 
conventional 
treatment 

Ref early RA, 
DMARD/pred 
naïve 

Balsa,A. (11) 2010 SDAI, DAS28 97 56 (12) 72 2.1 (0.7) University clinic Spain Clinically in 
remission, on 
DMARD, no 
recent med 
changes 
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Behrens,F. (12) 2013 DAS28 415 
(discovery), 
1874 (study) 

56 (12), 
55(12) 

78, 77 3.2 (1.3), 
5.9 (1.1) 

Academic centers, 
Multicenter non-
interventional 
study adalimumab 

Germany, 
Ref 

Discovery cohort - 
stable, full study 
cohort 

Bentley,M.J. (13) 2010 mDAS28, DAS28, 
CDAI, SDAI 

11674 59-60 (13-
14) 

75-78% 3.4-4.2 
(1.5-1.6) 

Large North 
American Registry 
(CORRONA) 

US RA, non-missing 
DAS28 

Blanchais,A. (14) 2010 RAPID-3, RAPID-4 26 56.5(95) - - patient 
organization 
Association franc  ̧
aise des 
polyarthritiques 
(Pays-de-Loire 
chapter)  

France RA patients on 
MTX, TNFi 

Boone,N.W. (15) 2015 RAPID3, DAS28 150 59.7 (10.8) 67 3.4 (1.4) Atrium-Orbis 
medical centre 
hospital in Sittard  

Netherlands stable bDMARDs, 
and combo with 
MTX 

Bossert,M. (16) 2012 RAPID3, RADAI5 200 56.9 (11.5) 75.5 3.6 (1.4) inpatient/outpatien
t setting, single 
center; cross 
sectional study 

France patients with flare; 
cDMARDs, 
bDMARDs 

Brode,S. (17) 2013 DAS28-ESR 
(historical vs up-to-
date) 

66 61.5 84.8 4.09 (1.8), 
4 (1.51) 

Clinical 
observational 
study 

UK sequentially 
included; 
cDMARD; 
bDMARDs used, 
often combo 
therapy 

Brulhart,L. (18) 2015 SONAR 6 65.5 83 4.8 - Switzerland active disease 

Castrejon,I. (19) 2013 RAPID3 vs Boolean 
and SDAI, DAS28, 
CDAI, 5 candidate 
RAPID3 (RAPID3R, 
RAPID3R+SJ1, 
RAPID3R+SJ0, 
RAPID3R+SJ1+DJ1
, 
RAPID3R+SJ0+D1) 

720 (813) 48.2 (12.4) 76.2 5.1 (1.3) Single cohort; 
ESPOIR cohort 

France Etude et Suivi des 
Polyarthrites 
Indifférenciées 
Récentes 
(ESPOIR), early 
RA, in remission 
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Castrejon,I. (20) 2013 Hospital 
Universitario La 
Princesa Index 
(HUPI)  

202 53 (16) 77 - Early Arthritis 
Registry of 
Hospital 
Universitario La 
Princesa  

Spain mixed population 
of patients with 
early RA (70%) 
and patients with 
undifferentiated 
arthritis (UA), or 
30% 

Centola,M. (21) 2013 MBDA score 676 56-60 (13-
14) 

75-91 3.3-5.8 Cohorts (5) from 
academic centers 
- OKC, BRASS 

US 1987 ACR, 
exclude >10mg 
prednisone, 
severe 
comorbidities 

Chandrashekara,S. 
(22) 

2013 DAS28-ESR, 
DAS28-CRP 

460 48 (12) 96 4.6 (1.4) 
ESR 

Single center, 
routine care 

India Routine care 

Che,H. (23) 2016 RAPID-3, DAS28-3v 677 49 (12) 77 5.0 (1.2) ESPOIR French 
cohort 

France Early inflammatory 
arthritis fulfilling 
2010 ACR/EULAR 
at 12 months 

Cheung,P.P. (24) 2010 DAS28, Pat DAS28, 
US DAS28 

50 59 (13) 76 3.7 (1.3) Cross-sectional 
single center 

India Consecutively 
recruited 

Crowson,C.S. (25) 2009 DAS28-ESR, 
DAS28-CRP 

1247 51 (12) 82 6.2 (2.0) 
ESR 

3 clinical trials of 
golimumab 

Ref Ref, active RA 

Curtis,J R. (26) 2012 MBDA score 4 cohorts: 230, 
141, 141, 45 

54-58 77-84 3.5-5.5 RA patients from 3 
cohorts: InFoRM, 
BRASS registry, 
Leiden Early 
Arthritis Clinic 
cohort 

US Seropositive, 
seronegative 
validations, 
seroneg 
performance, 
treatment 
response; MTX 
and anti-TNF 
therapy 

Curtis,J.R. (27) 2012 CDAI 578 
(improving), 
553 
(worsening) 

54 (15), 54 
(15) 

84, 85 4.7 (1.2), 
4.6 (1.2) 

Candian early 
arthritis cohort 
(CATCH) 

Canada Arthritis not 
needing formal 
diagnosis of RA 

Curtis,J.R. (28) 2015 RAPID3, CDAI 733 55 78 6.3 (1.1) Randomized trial 
of RAPID3 & CDAI 
predicting 
certolizumab 
response 

US Active RA, prior 
DMARD use. 
Exclude 
fibromyalgia. 
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Cyteval,C. (29) 2010 SAMIS (Simplified 
Rheumatoid Arthritis 
Magnetic 
Resonance Imaging 
Score) 

58 53 75.8 - ESPOIR French 
cohort 

France RA, unclassified 
arthritis, and 2 
with no arthritis 

Dale,J. (30) 2014 DAS28, MSUS 
assessment 

53 - 59 5 (1.1) randomized from 
TASER 

UK early RA or CCP+ 
undifferentiated 
arthritis 

Damjanov,N. (31) 2012 DAS28 US 90 55.8 (11.6) - - Single center Serbia RA patients on 
DMARDs 

De Jong, P.H. (32) 2012 DAS28-squeeze, 
DAS28 BCP 
(bilateral 
compression pain) 

149 
(development)
, 153 
(validation) 

55,52 66,69 4.82, 4.88 multicenter, 
tREACH early RA 

Netherlands early RA 

De Jong,P.H. (33) 2012 DAS, DAS28, SDAI, 
CDAI 

296 54 68 4.85 multicenter, 
tREACH early RA 

Netherlands early RA; DMARD 
and GC treatment 

Dougados,M. (34) 2010 US-38 76 55 (13) 84 5.12 
(1.31) 

multicenter, 
international 

- RA requiring TNFi 

Dougados,M. (35) 2011 DAS28-PGA-HS, 
DAS28-PGA-DA, 
DAS28-PGA-RAID 

108 54 (13) 75 5.4 (0.8) open, single arm 
therapeutic trial 

France RA with 
entanercept 

Eastman,P.S. (36) 2012 MBDA score 512 (28 in 
inter-run 
analyses) 

60 (20-91) 76 3.23 
(1.07-
8.24) 

InFoRM, 
multicenter 
observational 
study 

North 
America 

First enrolled 
subjects 

Emery,P. (37) 2011 RAMRIS 558 GO-
BEFORE 
50, GO-
FORWAR
D 51 

GO-B: 81%, 
GO-F 83% 

GO-B: 
DAS28 
5.5, GO-
F: DAS28 
5.3 

Phase III RCT 
golimumab 

- MTX naïve & 
MTX-IR 
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Fleischmann,R. (38) 2014 DAS28-ESR, 
DAS28-CRP, SDAI 

2534 - - - moderate RA 
(PRESERVE), 
early moderate-to-
severe RA 
(COMET), 
established 
moderate-to-
severe RA 
(TEMPO, 
APPEAL, LARA) 

 
MTX +/- DMARDs 

Fleischmann,R. (39) 2016 MBDA score 524 51 - 5.5 Phase III RCT 
adalimumab and 
abatacept 

Multiple MTX-IR and 
biologic naïve 

Fujiwara,M. (40) 2013 DAS28-ESR, 
DAS28-CRP, SDAI, 
CDAI, RAPID3 

250 59.3 (14) 78.4 - outpatient Japan Randomized RA 
on prednisone, 
MTX or bDMARD 

Gonzalez-Alvaro,I. 
(41) 

2016 Hospital 
Universitario La 
Princesa Index 
(HUPI)  

789 
(EMECAR), 
403 (PEARL) 

61 (13), 55 
(16) 

72, 80 4.2 (1.4), 
4.5 (1.5) 

PEARL early 
arthritis, EMECAR 
long term RA 

Spain UA and long 
standing RA 

Greenberg,J.D. (42) 2009 CDAI, DAS28 10108 60 (14) 76 3.5 (1.5) Large US registry 
(CORRONA) 

US Complete ACR 
core measures 
and ESR; selected 
those who initiated 
DMARD 

Gulfe,A. (43) 2009 CDAI, DAS28, SDAI 1789 56 (13) 77 5.5 (1.2) Treatment registry 
(South Swedish 
Arthritis Treatment 
Group) 

Sweden RA initiating first 
course TNFi 

Hambardzumyan,K. 
(44) 

2015 MBDA score 235 - 72 5.7 (1.0) SWEFOT RCT of 
MTX and step-up 
therapy 

Sweden DMARD naïve 
initiating MTX 

Hambardzumyan,K. 
(45) 

2016 MBDA score 220 - 71 5.7 (1.0) SWEFOT RCT of 
MTX and step-up 
therapy 

Sweden DMARD naïve 
initiating MTX 

Hamdi,W. (46) 2011 CDAI, DAS28, SDAI 100 53 (12) 87 5.5 (1.5) 
[ESR] 

Single center 20-
month follow-up 
study 

Tunisia - 
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Hammer,H.B. (47) 2010 US78, CDAI, 
DAS28, SDAI 

20 53(21-78) 75 5.3 (3.4-
7.7) 

Single center, 
Initiating 
adalimumab as 
first bDMARD 

Norway initiating 
adalimumab 

Harrington,J.T. (48) 2009 GAS 185 63 (range 
29-88) 

- - Community based 
practice 

US Fulfill ACR criteria 

Heegaard,C. (49) 2013 Pat report CDAI, 
DAS28, SDAI 

30 60 (15) 77 3.5 (1.0) Single center 
outpatient clinic 

Denmark Stable disease 
activity, no 
DMARD changes, 
no hand surgery 

Hensor,E.M.A. (50) 2010 DAS28-ESR, 
DAS28-CRP 

520 early, 364 
established 

58 (14) 
early, 53 
(14) est 

64 early, 77 
est 

6.2 (1.4) 
early, 6.4 
(1.1) est 
[ESR] 

Yorkshire Early 
Arthritis Register 
and Comparator 
established RA 
cohort 

UK DAS28-ESR and 
DAS28CRP 
available, CRP >1 

Hirabayashi,Y. (51) 2013 DAS28-ESR 285 60 (13) - 5.2 (1.3) Japanese 
tocilizumab 
treatment registry 

Japan RA patients newly 
receiving 
tocilizumab 

Hirano,F. (52) 2016 SDAI 271 61 (14) 77 24.1 
(17.7-
33.9) 
SDAI 

Multicenter, 
prospective cohort 
study 

Japan RA, mod/high 
disease activity, 
no hx bDMARD 
use 

Hirata,S. (53) 2016 MBDA score 83 59 (14) 84 5.7 (1.2) Retrospective 
cohort from 
University Clinic 

Japan RA patients who 
received ADA, 
ETN, INFX for >1 
year and available 
clinical & serum 
data 

Hirata,S. (54) 2013 MBDA score 125 53 (14) 74 5.8 (1.0) 
[ESR] 

Post hoc analysis 
BeSt study 

Netherlands RA, symptoms <2 
years and 
participate in BeSt 
study 

Hirata,S. (55) 2015 MBDA score 147 60 (50-68) 84 5.7 (5.0-
6.5) 

Single center 
cohort 

Japan RA initiating and 
continuing TNF for 
>1 year 
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Janta,I. (56) 2013 Pt DAS28, Pr 
DAS28, Pt SDAI, Pr 
SDAI 

69 60 (13) 77 2.6 (1.1) Single center clinic Spain Deemed in clinical 
remission by 
treating 
rheumatologist 

Jensen Hansen,I.M. 
(57) 

2016 DAS28 230 66 (15) 68 4.4 (0.9) Single center 
registry 

Denmark DAS28 >3.2 and 
no missing data 

Kaneko,Y. (58) 2013 44-joint count; 
DAS28, SDAI, CDAI 

1402 60.1 83 2.8 single center Japan RA 

Kavanaugh,A. (59) 2010 Pt-DAS28 447 54 79 5.4 multicenter US etanercept, MTX 

Kawashiri,S. (60) 2011 12j-PDUS 22 64 (9) 72.2 5.69 single center Japan RA patients on 
MTX or TNFi 

Khan,N.A. (61) 2012 PTGL, GH 7023 55.2 (13.8) 79.8 - QUEST-RA multiple 
countries 

RA patients  

Koevoets,R. (62) 2011 DAS (RAI), DAS  0-
1, DAS53, DAS44 

- - - DAS 4.4 RCT (BeSt) - Early RA (<2 
years) 

Leeb,B.F. (63) 2009 RAPID-3, RADAI-5, 
DAS28-ESR, CDAI 

108 - 77.7 - hospital based 
outpatients 

- RA on cDMARDs, 
bDMARDs 

Leng,X. (64) 2016 US-7, US-12 82 48 (13) 80.5  5.7 (1) multicenter, 8 
centers 

China RA on stable 
DMARD last 12 
weeks prior 

Leung,A.M.H. (65) 2016 PDAS1, PDAS2, 
DAS28, CDAI 

299 60 (13) 75 - - - RA 

Li,W. (66) 2016 MBDA score 163 55 (14) 67 3.3 (2.3-
4.3) 

Single center Netherlands Early RA (<2 
years) 

Lisbona,M.P. (67) 2016 Hand MRI, DAS28 388 - - - cross-sectional 
study 

Spain RA various 
disease activity: 
early RA and 
established 
disease 

Madsen,O.R. (68) 2013 DAS28 (3), DAS28 
(4) 

239 56.5 (13.8) 75.7 4.8 (1.2), 
DAS28(4)
; 4.6 (1.1), 
DAS28(3) 

DANBIO Denmark RA patients on 
bDMARDs 
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Madsen,O.R. (69) 2011 DAS28-CRP (3), 
DAS28-CRP (4) 

319 56.5 (13.8) 75.7 4.8 (1.2), 
DAS28(4)
; 4.5 (1.2), 
DAS28(3) 

DANBIO Denmark RA patients failed 
1 prior DMARD 

Mandl,P. (70) 2013 SDAI, DAS28, 
multimodal based 
on US-GS and US-
PD. 

62 53.8(13.2) 80.6 4.6 (0.5) multicenter, 
prospective, 
randomized 

9 European 
countries 

moderate RA 

Mandl,P. (71) 2012 US measures 
(n=66) 

62 54 (13) 81 4.6 (0.5) Multicenter, open-
label RCT of 
etanercept vs 
cDMARD 

14 
European 
countries 

Erosive RA with 
DAS28 3.2 to 5.1 
despite stable 
MTX 

Markusse,I.M. (72) 2014 MBDA score 125 53 (14) 75 5.8 (1.0) BeSt: multicenter 
RCT RA treatment 
strategies 

Ref Available 
specimens 

Martins,F.M. (73) 2015 DAS28, CDAI, SDAI 2795 57 (14) 83 4.0 (1.7) Portugese RA 
registry 

Portugal Available RA 
measures 

Matsui,T. (74) 2011 DAS28, CDAI, SDAI 1412 60 (11) 86 4.3 (3.4, 
5.2) 

Japanese 
rheumatic disease 
database 

Japan Non missing data 

Medeiros,M. (75) 2015 DAs28-ESR, 
DAS28-CRP, CDAI, 
SDAI 

111 56 (13) 97 4.0 (1.4) University clinic Brazil Exclude if other 
autoimmune 
disease 

Michaud,K. (76) 2009 CDAI, SDAI 529 67 (11) 9 3.5 (1.3) US Veteran 
longitudinal RA 
registry 

US Two visits with full 
ACR core 
measures 

Nakahara,R. (77) 2015 RAMRIS, DAS28-
CRP 

8 57 (6) 88 3.7 (0.8) Retrospective 
single center study 

Japan RA, bDMARD 
therapy, MRI at 
baseline and 12 
months 

Nielung,L. (78) 2015 DAS28-ESR, 
DAS28-CRP 

108 60 (51, 67) 69 5.6 (4.2, 
6.6) [ESR] 

Single center 
initiating treatment 
with a biologic 

Denmark Initiating a biologic 

Nishimoto,N. (79) 2010 DAS28-ESR, CDAI, 
SDAI 

53 - - 6.1 RCT of 
tocilizumab 

Japan MTX-IR, no recent 
prednisone 
change, other 
RCT exclusion 
criteria 

Ohrndorf,S. (80) 2012 US-7 6 - 33 2.3-4.5 Outpatient 
rheumatology 
clinic 

Germany - 
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Perricone,C. (81) 2012 US-6, US-12, 
DAS28 

45 53 (14) 82 4.5 (1.2) Single university 
clinic 

Italy initiating 
etanercept 

Pincus,T. (82) 2011 RAPID3, DAS28, 
CDAI 

982 Ref Ref Ref RCT of 
certolizumab 

Internationa
l 

MTX-IR 

Pincus,T. (83) 2011  RAPID-3, DAS28 553 Ref Ref Ref Post hoc analyses 
of two abatacept 
clinical trials 

Ref Ref 

Pincus,T. (84) 2010 DAS28, CDAI, 
RAPID-3 

200 53.4 (16.2) 81 3.7(1.5) private pratice US RA patients 

Qorolli,M. (85) 2016 RAPID-3, DAS28 68 53.5 (11.6) 85.5 5.9 (1.3) single center Serbia RA 

Reiss,W.G. (86) 2016 MBDA score 78 50.7 (14.4) 82.1 5.7 (0.91) ACT-RAY study, 
phase 4 

US Tocilizumab 
treated RA 
patients 

Riazzoli,J. (87) 2010 patient derived 
DAS28 

47 50 (13) 79 5.4(1.2) multi-center, 
prospective 

Sweden Adalimumab 
patients 

Rintelin, B. (88) 2009 CDAI, DAS28, SDAI 570 - 77 - outpatients Austria RA patients 

Rintelin, B. (89) 2013 RADAI5 705 62.7 (13.4) 76 3.31 
(1.37) 

outpatients Austria RA patients 

Rosa,J. (90) 2016 US-6, US-10, US-22 60 59 (15) 85 3.69 
(1.42) 

single center Brazil RA patients, all 
DMARDS  

Salaffi,F. (91) 2009 DAS28, CDAI 2864 58.6 79.1 4.05 
(1.38) 

randomly selected 
patients with a 
regular 
rheumatologist 

Italy RA patients 

Salaffi,F. (92) 2010 PRO-CLARA 196 58(11) 80 3.94 (2) multicenter Italy RA patients on 
DMARDs, TNFs 

Salaffi,F. (93) 2012 DAS28, SDAI, 
CDAI, MOI-RA, 
PRO-CLARA, 
RAPID3, RADAI, 
PAS 

191 56.6 (12.2) 82.7 3.96 
(1.44); 
this is 
DAS28 
ESR 

multicenter Italy RA patients on 
DMARDs, TNFs 

Sewerin,P. (94) 2014 RAMRIS 26 53 (30) 69.2 3.5 (1.1) single center Germany early RA 

Sheehy,C. (95) 2014 DAS28, SDAI 76 pts (532 
visits) 

60 (14) 63 - Single Center 
cohort 

UK No missing data, 
at least 7 visits 

Siemons,L. (96) 2014 DAS28-ESR, 
DAS28-CRP 

682 58 (14) 63 3.9 (1.6) Multicenter cohort Netherlands Non missing 
DAS28 
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Siemons,L. (97) 2014 DAS28-ESR, 
DAS28-CRP 

565 58 (14) 63 4.3 (1.5) Multicenter cohort Netherlands Early RA, 
DMARD/pred 
naïve, not in 
remission 

Sullivan,M.B. (98) 2010 DAS28-CRP, CDAI, 
RAPID5, RADAI, 
GAS 

740 57 (14) 83 4.1 (1.5) Single center 
cohort 

US Baseline and 1 
year DAS28-CRP 
available 

Tamhane,A. (99) 2013 DAS28-CRP, 
DAS28-ESR 

233 53 (12) 85 4.7 (1.4) Multicenter cohort 
AA with RA 

US DAS28-ESR3 and 
DAS28-CRP3 
available 

Tan,Y.K. (100) 2016 IUS, ICUS, US-7, 
US-12, DAS28 

12 58 (7) 83 5.2 Single center clinic Singapore Seropositive with 
>=5 swollen joints 
escalating/initiatin
g DMARD/pred 

Uhlig,T. (101) 2009 CDAI, DAS28, 
RADAI, RAPID3, 
SDAI 

28 61 (6) 61 3.1 (1.3) Recruited from 
county register 

Norway Stable RA, no 
treatment changes 

Van der Helm-van 
Mil,A.H. (102) 

2013 MBDA score 163 55 (14) 67 - Leiden early 
arthritis clinic, 
single center 

Netherlands Available MBDA, 
clinical data, 
radiographs 

van Onna,M. (103) 2016 OST 59 mean 
range 48-
59 

54-70% DAS28: 
34%REM, 
44% low-
mod, 
22%HDA  

Clinic Netherlands Recruit from 
clinics, stratified 
by DAS28 
category. Exclude 
severe deformity, 
recent surgery 

Walter,M.J. (104) 2014 RADAI, DAS28 159 54 (13) 76 2.7 (2.0-
3.4) 

Single clinic Netherlands No psychiatric 
illness 

Ward,M.W. (105) 2015 DAS28-ESR, 
DAS28-CRP, CDAI, 
SDAI 

250 51 (14) 78 6.2 (1.2) Single center clinic US Escalating 
treatment because 
of active RA 

Yamada,Y. (106) 2016 US SDAI 137 22-85 79 - Single center Japan Consecutively 
recruited 

Yi,L. (107) 2016 K/L antibody, 
DAS28 

58 58 (16), 56 
(16) 

69, 81 - Single center China - 

Yoshimi,R. (108) 2015 US-8 234 59 (14) 85 3.5 (1.6) Single center Japan Had MSUS at the 
center 

Zufferey,P. (109) 2014 SONAR, DAS28 536 55 (14) 77-84 3.4 (1.4) Swiss MSUS 
registry 

Switzerland A MSUS and 
clinical 
assessment 
available 
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Zufferey,P. (110)  2014 SONAR, DAS28 307 53-57 67-82 1.7-4 Swiss MSUS 
registry 

Switzerland A MSUS and 
clinical data, 38 
healthy controls to 
define "normal" 
synovitis 

Ref = referred to original publication 
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Appendix 5. Psychometric properties of rheumatoid arthritis disease activity measures. 

RADAM Author (Ref) Year Internal 
Consistenc
y  

Reliability Measuremen
t Error 

Content 
Validity 

Structural 
Validity  

Hypotheses testing Responsivenes
s 

Clinical Disease Activity Index (CDAI) 
   

Alemao,E. (2) 2016 - - - - - +, rem = improve 
HAQ & HRQOL 

- 

 
Bentley,M.J. (13) 2010 0.60a - - - - - 0.45es, 0.52srm 

 
Bossert,M. (16) 2012 - - - - - 0.877r DAS28 - 

 
Castrejon,I. (19) 2013 - - - - - 93.6% agreement 

Boolean, 0.76k 
Boolean; 98.6% 
SDAI agreement, 
0.95k SDAI 

- 

 
Castrejon,I. (20) 2013 0.46a - - - - 0.82r CDAI;  AUC  

HUPI (0.956), CDAI 
(0.964; P   0.343)  

For GDA-Ph, 
CDAI (AUC 
0.791, p=0.002). 
For GDA-P, 
CDAI (AUC 
0.987, p<0.001). 

 
Curtis,J.R. (26) 2012 - - - - - moderate disease 

activity: CDAI and 
DAS28-ESR AUC 
0.82.  high disease 
activity: CDAI and 
DAS28-ESR AUC 
0.83.   

- 

 
Curtis,J.R. (28) 2015 - - - - - - Week 12: 0.22K 

RAPID3/CDAI. 
CDAI more 
sensitivite to 
response at 12 
weeks. CDAI and 
RAPID 
responders 
similar DAS28 
improvement. 
RAPID3 non-
responders still 
had DAS28 
improvement. 

 
De Jong,P.H.P. 
(33) 

2012 - - - - - 0.81-0.86r DAS 
variants, 0.76-0.87 
DAS28 variants, 

- 
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0.99r SDAI; 0.63-
0.68k DAS variants, 
0.57-0.70k DAS28 
variants, 0.99k SDAI  

Fujiwara,M. (40) 2013 - - - - - 0.867r DAS28-ESR; 
0.928r DAS28-CRP 

- 

 
Greenberg,J.D. 
(42) 

2009 - - - - - 0.84r DAS28ESR, 
0.58-0.65k 
DAS28ESR 

0.87r DAS28ESR 
change; 0.52-
0.68k EULAR 
response 

 
Gulfe,A. (43) 2009 - - - - - 0.65-69k H DAS28, 

0.49-0.58k M 
DAS28, 0.54-0.67 L 
DAS28, 0.14-0.40k 
R DAS28; 0.83k H 
SDAI, 0.79-0.80k M 
SDAI, 0.81-0.88k L 
SDAI, 0.91-1k R 
SDAI 

0.54-0.68k 
ACR20/EULAR 
response 

 
Hamdi,W. (46) 2011 - - - - - CON: 0.90r DAS28-

ESR, 0.94r DAS28-
CRP, 0.99r SDAI; 
CAT: 0.77kcc 
DAS28-ESR, 0.64 
kcc DAS28-CRP, 
0.85kcc SDAI 

- 

 
Heegaard,C. (49) 2013 - 0.90r after 1 

week 
LSD 7.8, 
%LSD 59.4 

- - - - 

 
Kaneko,Y. (58) 2013 - - - - - remission rates 28 

joints versus 44 
joints: CDAI 41% vs 
38.4% [total 
misclassificationsrar
e 2.4%] 

- 

 
Khan,N.A. (61) 2012 - - - - - LCC 0.99 for CDAI-

PTGL and CDAI-GH 
- 

 
Leeb,B.F. (63) 2009 0.21 - - - (+); 1.74 and 

1.16 
(Eigenvalues
) 

tau 0.582 compared 
to DAS28-ESR 

- 

 
Martins,F.M. (73) 2015 - - - - - 0.874r DAS28, 

0.984r SDAI; 0.82k 
DAS28 

- 
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Matsui,T. (74) 2011 - - - - - 0.985r SDAI, 0.895-

0.933 DAS28-
ESR/CRP; 0.871k 
SDAI; 0.427k 
DAS28-ESR 

0.847-0.880r 
DAS28-
ESR/CRP, 
0.969r SDAI 

 
Medeiros,M. (75) 2015 - - - - - 0.92r DAS28, 0.99r 

SDAI; 0.93k SDAI, 
0.35-0.44k DAS28 
(various cut-offs) 

- 

 
Michaud,K. (76) 2009 - - - - - - 0.37k ACR20, 

0.52k EULAR 
Good/Mod 

 
Rintelin,B. (88) 2009 0.783 - - - - agreement between 

CDAIC and 
DAS28C, k=0.525; 
SDAIC and CDAIC,  
k=0.862 

- 

 
Salaffi,F (91) 2009 0.53 0.87r; kappa 

0.418 
- - - - - 

 
Salaffi,F. (93) 2012 - - - - - vs DAS28-ESR 

0.739r; vs DAS28-
CRP 0.648r 

SRM 1.24, ES 
1.50 

 
Sullivan,M.B. (98) 2010 - - - - - 0.84r DAS28CRP, 

0.70r RADAI, 0.94r 
RAPID5, 0.82r GAS 

0.80r DAS28-
CRP, 0.63r 
RADAI, 0.92r 
RAPID5, 0.62r 
GAS  

Uhlig,T. (101) 2009 - Test-retest: 
0.89r, 0.89ICC 

MDC 10.6%, 
SDD 8.05 

- - 0.88r DAS28-ESR, 
0.94-0.95r SDAI,  
0.76r RAPID3, 0.79r 
RADAI 

- 

 
Ward,M.W. (105) 2015 - - - - - - SRM -0.98 

Modified CDAI 
 

Baker,J.F. (7) 2014 - - - - - 0.27-0.32r RAMRIS-
S, AUC 0.58 xray 
prog, mild 
outperform original 

- 

Patient reported CDAI 
 

Heegaard,C. (49) 2013 - 0.89r after 1 
week 

LSD 8.4, 
%LSD 63.8 

- - 0.92-0.93r Pr CDAI - 

Disease Activity Score (DAS)  
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De Jong,P.H. (33) 2012 - - - - - 0.96-0.99r DAS 

variants, 0.87-0.93r 
DAS28 variants, 
0.83r SDAI, 0.83r 
CDAI; 0.89-96k DAS 
variants, 0.80-0.83k 
DAS28 variants, 
0.65k SDAI, 0.65k 
CDAI 

- 

 Koevoets,R. (62) 2011 - - - - - 0.96-0.99r with DAS 
derivatives. 0.76-
0.98k with DAS 
derivatives. 

- 

Disease Activity Score 28 joint (DAS28) 
  

DAS28-
CRP 

Alemao,E. (2) 2016 - - - - - +, rem = improve 
HAQ & HRQOL 

- 

DAS28-
ESR 

Bakker,M.F. (10) 2012 - - - (-) DAS28 
under 
estimated 
feet rad 
progression 

- - - 

DAS28-
CRP 

Behrens,F. (12) 2013 - 0.862 reliability 
coefficient 

0.72 SEM - - - 0.31-0.42r 
functional status 
difference (better 
than EULAR 
response) 

DAS28-
ESR 

Bentley,M.J. (13) 2010 0.39a - - - - - 0.47es, 0.57srm 

DAS28-
ESR 

Boone,N.W. (15) 2015 - Calculated: 
Cohen’s kappa 
0.13, weighted 
kappa 0.27; 
assors 1-3: 
Cohen’s kappa’s 
were 0.17, 0.10 
and 0.11  

- - - DAS28-ESR and 
RAPID3 correlated ρ 
= 0.576. 

- 
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DAS28-
ESR 

Bossert,M. (16) 2012 - - - - - Spearman 
Coefficient: CDAI 
0.877, SDAI 0.897 

- 

DAS28-
ESR 
(historical) 

Brode,S. (17) 2013 - ICC 0.86 95% LoA for 
DAS28 from 
−0.66 to 0.48. 
lower and 
upper limits 
had 95 %CI 
−0.7825 to 
−0.5365 and 
0.359 to 
0.605 

- - - - 

DAS28-
CRP 

Castrejon,I. (19) 2013 - - - - - 79.9% agreement 
Boolean, 0.46k 
Boolean; 94.7% 
SDAI agreement, 
0.79k SDAI 

- 

DAS28-
CRP 

Castrejon,I. (20) 2013 DAS28-ESR 
(alpha=0.52) 
DAS28-CRP 
(alpha=0.47) 

- - - - r=0.89 and n=684 for 
DAS28- ESR; r=0.91 
and n= 664 for 
DAS28-CRP;AUC 
DAS28-ESR (0.930; 
P   0.001), DAS28-
CRP (0.945; P   
0.077) 

For GDA-Ph, 
DAS28-ESR 
(AUC 0.864, P 
0.229), the 
DAS28-CRP 
(AUC 0.889, P 
0.625). For GDA-
P, DAS28-ESR 
(AUC 0.814, P 
0.218), the 
DAS28-CRP 
(AUC 0.833, P 
0.739). 

DAS28-
ESR, 
DAS28-
CRP 

Chandrashekara,S. 
(22) 

2013 - - - - - -0.71k DAS28-ESR 
& CRP 

- 

DAS28-
ESR, 
DAS28-
CRP 

Crowson,C.S. (25) 2009 - - - - - 0.96r (DAS28-ESR & 
CRP), 0.94r DAS28-
ESR CDAI, 0.99r 
DAS28-CRP CDAI 

- 

DAS28-
squeeze 

De Jong, P.H. (32) 2012 - - - - - Agreement between 
DAS and DAS28 
was 40% vs DAS 
and DAS28-squeeze 
59% vs DAS and 
DAS28-BCP 65%. 

- 
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DAS28-
ESR 

De Jong,P.H P. 
(33) 

2012 - - - - - 0.85-0.93r DAS 
variants, 0.89-0.91r 
DAS28 variants, 
0.82r SDAI, 0.81r 
CDAI; 0.73-0.83k 
DAS variants, 0.79-
0.92k DAS28 
variants, 0.63k SDAI, 
0.63k CDAI 

- 

DAS28-
ESR 

Dougados,M. (35) 2011 - ICC PGA-HS 
0.75, PGA-DA 
0.63, PGA-RAID 
0.85. ICC 
DAS28-PGA-HS 
0.92, DAS28-
PGA-DA 0.92, 
DAS28-PGA-
RAID 0.94 

- - - 0.94-0.97r SRM 1.84 - 1.94 

DAS28-
ESR, 
DAS28-
CRP 

Fleischmann,R. 
(38) 

2014 - 0.4-0.79k 
DAS28-ESR vs 
DAS28-CRP 

- - - DAS28-CRP <2.6 
and SDAI<3.3 was 
0.2-0.76k; DAS28-
ESR <2.6 and SDAI 
< 3.3 was 0.26-0.51k 

- 

DAS28-
ESR, 
DAS28-
CRP 

Fujiwara,M. (40) 2013 - - - - - DAS28-ESR: 0.874r 
SDAI, 0.867r CDAI, 
0.659r RAPID3; 
DAS28-CRP 0.945r 
SDAI, 0.928r CDAI, 
0.725r RAPID3; 
DAS28-ESR 0.418k 
SDAI, 0.408k CDAI, 
0.257k RAPID3; 
DAS28-CRP 0.382k 
SDAI, 0.354k CDAI, 
0.279k RAPID3 

- 

DAS28-
ESR, 
DAS28-
CRP 

Hamdi,W. (46) 2011 - - - - - CON: 0.93r DAS28-
ESR/DAS28-CRP; 
CAT: 0.72kcc 
DAS28-ESR/DAS28-
CRP 

- 

DAS28-
CRP 

Heegaard,C. (49) 2013 - 0.79-0.87r after 1 
week 

LSD 1.1, 
%LSD 30.2-
33.0 

- - - - 

DAS28-
ESR, 
DAS28-
CRP 

Hensor,E.M.A. (50) 2010 - - - - - DAS28-ESR/CRP: 
Early - 0.79k 
baseline, 0.84k 6 
mos; est - 0.57k 
baseline, 0.83k 6 
mos 

DAS28-ESR 
EULAR 
response: early 
0.82k, est 0.83k 
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DAS28-
ESR 

Hirabayashi,Y. (51) 2013 - - - - - AUC 0.91 for 
boolean remission 
(DAS28-ESR cut-off 
1.54) 

- 

DAS28-
CRP 

Jensen 
Hansen,I.M. (57) 

2016 - - - - - 0.37r HAQ (similar to 
CDAI), if SJC=0 & 
crp<6 mg/L 0.12r 
HAQ 

- 

 Kaneko,Y. (58) 2013 - - - - - remission rates 28 
joints versus 44 
joints: DAS28 46.6% 
vs 43.9% [total 
misclassificationsrar
e 2.4%] 

- 

DAS28-
ESR 

Khan,N.A. (61) 2012 - - - - - LCC 0.98 for 
DAS28-PTGL and 
DAS28-GH 

- 

DAS28-
ESR 

Koevoets,R. (62) 2011 - - - - - 0.96-0.99r, 0.76-
0.98k 

- 

DAS28-
ESR 

Leeb,B.F. (63) 2009 0.165 - - - (+); 1.39 and 
0.99 
(Eigenvalues 
bi-
dimensional) 

tau 0.582 agreement 
with CDAI 

- 

DAS28-
CRP 

Madsen,O.R. (68) 2013 - Comparison 
DAS28(3) vs 
DAS28(4), 0.96r 
at baseline, 0.97r 
at 12 weeks. 

LoA 
Comparison 
DAS28(3) vs 
DAS28(4): -
0.92 to 0.36 

- - - 0.97r at 12 
weeks comparing 
(3) and (4).  SRM 
1.04 (4) vs SRM 
0.97 (3) 

DAS28-
CRP 

Madsen,O.R. (69) 2011 - Comparison 
DAS28-CRP(3) 
vs DAS28-
CRP(4), 0.96r 

LoA 
Comparison 
DAS28-
CRP(3) vs 
DAS28-
CRP(4): -0.95 
to 0.37 

- - - - 

DAS28-
ESR 

Mandl,P. (70) 2013 - ICC 0.52 - - - - SRM 0.87 

 
Martins,F.M. (73)  2015 - - - - - 0.874r CDAI, 0.877r 

SDAI; 0.82k CDAI, 
0.81k SDAI; DAS28 
less strict remission 

- 
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DAS28-
ESR, 
DAS28-
CRP 

Matsui,T. (74) 2011 - - - - - 0.942r DAS28-
ESR/CRP, 0.906-
0.955r SDAI, 0.895-
0.933r CDAI; 0.415k 
SDAK, 0.427k CDAI, 
0.329k DAS28-
ESR/CRP 

0.927r DAS28-
ESR/CRP, 
0.858-0.914r 
SDAI, 0.847-
0.880r CDAI 

DAS28-
ESR, 
DAS28-
CRP 

Medeiros,M. (75) 2015 - - - - - 0.92r DAS28-
ESR/CRP, 0.92r 
CDAI, 0.93r SDAI; 
0.31-0.76k DAS28-
ESR/CRP with 
various cut-offs, 
0.38-0.46k SDAI, 
0.35-0.44k CDAI 

- 

DAS28-
ESR, 
DAS28-
CRP 

Nielung,L. (78) 2015 - - - - - - 0.75k DAS28-
ESR/DAS28-
CRP response 

DAS28-
ESR, 
DAS28-
CRP 

Nishimoto,N. (79) 2010 - - - - - DAS28-ESR: 0.818r 
CDAI, 0.854r SDAI 
baseline, 0.823r 
CDAI, 0.838r SDAI 
wk24; Baseline 
DAS28-CRP: 0.880r 
CDAI, 0.931r SDAI 
baseline, 0.898r 
CDAI, 0.910r SDAI 
wk24 

DAS28-ESR: 
0.772r chng 
CDAI, 0.803r 
chng SDAI. 
DAS28-CRP: 
0.825r chng 
CDAI, 0.866r 
chng SDAI 

DAS28-
ESR 

Rintelin,B. (88) 2009 0.66 - - - - r 0.91-0.92 with 
SDAI/CDAI. 
Agreement between 
SDAIC and 
DAS28C, k=0.551; 
agreement between 
CDAIC and 
DAS28C, k=0.525 

- 

DAS28-
ESR 

Salaffi,F. (91) 2009 0.72 0.87=correlation; 
kappa 0.418 

- - - - - 

DAS28-
ESR, 
DAS28-
CRP 

Salaffi,F. (93) 2012 - - - - - DAS28-ESRvsCRP 
0.787r 

DAS28-ESR 
SRM 1.35, ES 
1.80; DAS28-
CRP SRM 1.46, 
ES 1.74 
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DAS28-
ESR, 
DAS28-
CRP 

Sheehy,C. (95) 2014 - - - - - DAS28-ESR/CRP 
0.92r, DAS28-
CRP/SDAI 0.91r, 
DAS28-ESR/SDAI 
0.97r; AUC SDAI 
remission 0.94 
DAS28-ESR, 0.98 
DAS28-CRP 

- 

DAS28-
ESR, 
DAS28-
CRP 

Siemons,L. (96) 2014 - - - - - 0.95r DAS28-
ESR/CRP, 0.931 
ICC DAS28-
ESR/CRP; 
Discrepancy on 
Bland Altman 
(DAS28-CRP 0.2 
lower on avg) 

- 

DAS28-
ESR, 
DAS28-
CRP 

Siemons,L. (97) 2014 - 0.85r DAS28-
ESR, 0.86r 
DAS28-CRP 

- - - - - 

DAS28-
CRP 

Sullivan,M.B. (98) 2010 - - - - - 0.48r RADAI, 0.84r 
CDAI, 0.71r RAPID5, 
0.54r GAS 

0.51r RADAI, 
0.80r CDAI, 0.70r 
RAPID5, 0.50r 
GAS 

DAS28-
ESR, 
DAS28-
CRP 

Tamhane,A. (99) 2013 - - - - - 0.92r DAS28-
ESR/CRP (3v & 4v); 
0.41k (4v), 0.28k 
(3v) 

- 

DAS28-
ESR 

Uhlig,T. (101) 2009 - Test-retest: 
0.85r, 0.85ICC 

MDC 14.4%, 
SDD 1.32 

- - 0.88-0.89r SDAI, 
0.88r CDAI, 0.62-
0.70r RAPID3, 0.71-
0.72r RADAI 

- 

DAS28-
ESR, 
DAS28-
CRP 

Ward,M.M. (105) 2015 - - - - - - SRM DAS28-
ESR -0.98, 
DAS28-CRP -
0.95 

Modified DAS28 
 

Baker,J.F. (7) 2014 - - - - - 0.30-0.33r RAMRIS-
S, AUC 0.59-0.62 
xray prog, mild 
outperform original 

- 

Modified DAS28 (no acute phase reactants) 
 

Bentley,M.J. (13) 2010 0.71a - - - - 0.87r DAS28, 0.91r 
SDAI, 0.96r CDAI. 
0.70k DAS28, 0.77k 
CDAI, 0.71k SDAI. 

0.50es, 0.58srm 

Patient derived DAS28 
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Cheung,P.P. (24) 2010 - - - - - 0.949ICC USDAS28, 

0.900ICC DAS28 
- 

 
Heegaard,C. (49) 2013 - 0.88-0.92r after 1 

week 
LSD 0.8-0.9, 
%LSD 23.2-
25.2 

- - 0.85-0.94r Pr DAS28 - 

 
Janta,I. (56) 2013 - - - - - 0.76r Pr-DAS28, 

062ICC Pr-DAS28, 
PtDAS28 
significantly higher 
than Pr-DAS28 

- 

 
Kavanaugh,A. (59) 2010 - 0.7771r (TJC 

between 
physican/patient)
; 0.4341 (SJC 
between 
physican/patient 
at week 24. 

- - - DAS28 0.73, CDAI 
correation 0.73+; 
SDAI correlation 
0.75+; kappa 0.54 at 
baseline, 0.57 at 
week 12, 0.55 at 
week 24 

Kappa 0.45 
EULAR response 
agreement 
DAS28 and Pt-
DAS28 

 
Riazzoli,J. (87) 2010 - - - - - correlations between 

DAS-28 and 
patDAS-28 r = 0.91 
at baseline, r = 0.90 
at 3 months.  

- 

Ultrasound derived DAS28 
 

Cheung,P.P. (24) 2010 - - - - - 0.978ICC DAS28 -  
Mandl,P. (70) 2013 - intraobserver 

0.65 to 0.75 ICC 
- - - 0.22-0.26r CRP 0.70-0.88 SRM 

Global arthritis score (GAS)  
   

Harrington,J.T. (48) 2009 - - - - - 0.45r PrGA - 
 

Sullivan,M.B. (98) 2010 - - - - - 0.54r DAS28CRP, 
0.82r RADAI, 0.73r 
CDAI, 0.82r RAPID5 

0.50r DAS28-
CRP, 0.71r 
RADAI, 0.62r 
CDAI, 0.71r 
RAPID5 

Hospital Universitario La Princesa Index (HUPI) 
 

Castrejon,I. (20) 2013 0.63a  - - - - 0.89r DAS28-ESR, 
0.91r DAS28-CRP, 
0.71r SDAI, 0.8r 
CDAI 

For GDA-Ph, 
HUPI (AUC 
0.902). For GDA-
P, HUPI (AUC 
0.841) 
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Gonzalez-Alvaro,I. 
(41) 

2016 - - - - - Comparison of the 
AUC for low-
moderate disease 
activity: HUPI 0.909, 
SDAI 0.832, CDAI 
0.789, DAS28-ESR 
0.887, DAS28-CRP 
0.913.  Comparison 
of the AUC for 
moderate-high 
disease activity: 
HUPI 0.887, SDAI 
0.756, CDAI 0.728, 
DAS28-ESR 0.846, 
DAS28-CRP 0.859. 

- 

Individualized Ultrasound Score (IUS)  
   

Tan,Y.K. (100) 2016 - - - - - - SRM -1.08 (7), -
1.00 (12) (DAS28 
-0.94) 

Individualized Composite Ultrasound Score (ICUS) 
 

Tan,Y.K. (100) 2016 - - - - - - SRM -1.11 (7), -
1.16 (12) (DAS28 
-0.94) 

Kappa/Lambda Hybrid Antibody 
   

Yi,L. (107) 2016 - - - - - 0.41r DAS28 - 

Multi-biomarker Disease Activity Score (MBDA score , Vectra DA score) 
 

Bakker,M.F. (9) 2012 - - - 0.52r2 
DAS28-
CRP 
without 
CRP; non-
CRP 
biomarkers 
associated 
with SJC, 
TJC, VAS 

- 0.72r, 0.86AUC, 
0.20-0.41K; marginal 
predictive rad prog 
(equal to DAS28-
CRP) 

24-34% 6m 

 
Centola,M. (21) 2013 - - - - +, 3, CW-

LASSO to 
derive 
components 
of DAS28-
CRP 

- - 
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Curtis,J.R. (26) 2012 - - - - - correlation with 

DAS28-CR: 
Seropositive (0.56r) 
and seroneg (0.43r), 
AUROC seropos 
0.77 and seroneg 
0.70. AUROC 0.71. 
Combined: AUROC 
0.76, 0.57r. 
Seropositve 
validation: SDAI 
pearson's 0.55r, 
CDAI 0.48r, RAPID3 
0.47r. Seronegative 
preformance: SDAI 
0.29r, CDAI 0.21r, 
RAPID3 0.26r. 

0.51r (baseline to 
final visit), 
AUROC 0.77 
change in 
baseline to final 
visit with DAS28-
CRP response;  
(AUROC 0.72 at 
2 weeks with 
change of 
DAS28-CRP 
response) 

 Eastman,P.S. (36) 2012 - Intraassay 
precision 1.1% 
(0.9-1.2); 
interassay 
precision median 
CV 1.6% (range 
0-6.4%) 

- - - - - 

 Fleischmann,R.  2016 - - - - - Discordant 
categorization at 
several timepoints 
vs. DAS28-CRP, 
CDAI, SDAI, 
RAPID3. MBDA not 
associated with 
radiographic 
progression 

Differential 
improvement in 
MBDA score with 
abatacept vs. 
adalimumab 
treatment 

 Hambardzumyan,K
. (44) 

2015 - - - - - Independent 
predictor of 
radiographic 
progression, DAS28 
was not. 

 

 Hambardzumyan,K
. (45) 

2016 - - - - - Low/mod MBDA less 
radiographic 
progression than 
low/mod DAS28 

 

 
Hirata,S. (53) 2016 - - - - - +, predict 

radiographic 
progression, 
independent DAS28 

- 
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Hirata,S. (54) 2013 - - - - - 0.66r DAS28-ESR, 

0.67r SDAI, 0.56r 
CDAI; AUC 0.83 
boolean remission 

0.55r chDAS28, 
0.35r chSDAI, 
0.18r chCDAI 

 Hirata,S. (55) 2015 - - - - - - 0.48r ch DAS28-
ESR, 0.46r 
chDAS28-CRP. 
No significant 
correlation with 
chCDAI and 
chSDAI. 

 Li,W. (66) 2016 - - - - - MBDA discordant 
from DAS28, 28SJC, 
CRP. More 
predictive than 
DAS28-CRP for 
radiographic 
progression. 

- 

 
Markusse,I.M. (72) 2014 - - - - - Radiographic 

progression AUC 
0.606 (better than 
DAS28) 

- 

 
Reiss,W.G. (86) 2016 - - - - - DAS28-CRP vs 

MBDA score, rho = 
0.50; CDAI vs MBDA 
score, rho = 0.19 

change over 24 
weeks: MBDA 
scores 
decreased 
proportionately 
less than the 
DAS28-CRP.  

 van der Helm-van 
Mil,A.H. (102) 

2013 - - - - - HDA vs remission 
more predictive 
radiographic 
progression for 
MBDA score than 
DAS28-CRP 

- 

Mean Overall Index for RA (MOI-RA) 
 

Salaffi,F. (93) 2012 - - - - - vs DAS28-CRP 
0.625r, vs DAS28-
ESR 0.774r 

SRM 1.41, ES 
1.70 

Optical Spectral Transmission (OST) 
 

van Onna,M. (103) 2016 - - - - - 0.42r DAS28, 0.27r 
RAMRIS, 0.81 
AUROC US 

- 

Patient Activity Scale (PAS) 
 

Salaffi,F. (93) 2012 - - - - - vs RAPID3 0.891r; 
vs RADAI 0.787r 

SRM 1.38, ES 
1.57 
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Patient Based Disease Activity Score (PDAS1, PDAS2) 
 

Leung,A.M. (65) 2016 - ICC 0.78 
between DAS28 
and PDAS1. ICC 
0.65 between 
DAS28 and 
PDAS2. ICC 
0.65 between 
CDAI and 
PDAS1. ICC 
0.68 between 
CDAI and 
PDAS2. 

- - - Compared to 
DAS28, k = 0.44 for 
PDAS1, k = 0.31 for 
PDAS2.  Compared 
to CDAI, k = 0.27 for 
PDAS2, and k = 0.42 
for PDAS2. 

- 

Patient Reported Clinical Arthritis Activity (PRO-CLARA) 
 

Salaffi,F. (92) 2010 0.89; alpha = 
0.8 for 
CLARA 

- - (+); 84.2% 
and 80% of 
variance in 
PRO-
CLARA and 
CLARA; 
TJC 45%, 
ROAD 
24%, EGA 
15.9% 

- correlation with 
DAS28 0.835 
(spearman 
correlation) 

- 

 
Salaffi,F. (93) 2012 - - - - - vs RAPID3; 0.818r SRM 1.42, ES 

1.75 

Rheumatoid Arthritis Disease Activity Index (RADAI) 

 
Amaya-Amaya,J. 
(3) 

2012 - - - - - 0.56r DAS28, 0.67r 
CDAI, 0.65r SDAI 

- 

 
Salaffi,F. (93) 2012 - - - - - vs RAPID3 0.818r SRM 1.03, ES 

1.36 

 
Sullivan,M.B. (98) 2010 - - - - - 0.48r DAS28-CRP, 

0.70r CDAI, 0.76r 
RAPID5, 0.82r GAS 

0.51r DAS28-
CRP, 0.63r 
CDAI, 0.66r 
RAPID5, 0.71r 
GAS 
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Uhlig,T. (101) 2009 - Test-retest: 

0.89r, 0.92ICC 
MDC 14.9%, 
SDD 1.49 

- - 0.71-0.72r DAS28-
ESR, 0.74-0.80r 
SDAI, 0.79-0.84r 
CDAI, 0.81-0.89r 
RAPID3 

- 

 
Walter,M.J. (104) 2014 - - - - - H.D.A DAS28 Sn 

0.63 Sp 0.71 (RADAI 
<2.2) 

- 

Rheumatoid Arthritis Disease Activity Index-5 (RADAI-5) 
 

Bossert,M. (16) 2012 - - - - - Spearman 
Coefficient: 
correlation b/w 
RADAI5 and DAS28 
0.662, CDAI 0.743, 
SDAI 0.737 

- 

 
Leeb,B.F. (63) 2009 0.906 - - - (+); 3.65 

(Eigenvalue) 
tau 0.370 with 
DASESR-ESR, and 
tau 0.457 with CDAI 

- 

 
Rintelin,B. (89) 2013 - - - - - RADAI5 and SDAI 

0.52k; RADAI5 and 
Boolean 0.49k; 
compared to DAS28 
rho 0.655 

- 

Rheumatoid Arthritis MRI Score (RAMRIS) 
   

Baker,J.F. (6) 2016 - - - - - Synovitis 0.14-0.27r, 
osteitis 0.05-0.23r, 
erosion 0.11-0.28r 
with HAQ, PtGlobal 

Synovitis 0.13-
0.24r, osteitis 
0.03-0.11r, 
erosion 0.06-
0.20r with HAQ, 
PtGlobal  

Baker,J.F. (8) 2014 - - - - - - 0.60-0.61 AUC 
(vdHS 0.56)  

 
Emery,P. (37) 2011 - - - - - synovitis 0.15-0.40r, 

osteitis 0.00-0.22r, 
erosion -0.02-0.23r 
with DAS28 

synovitis 0.22-
0.36r, osteitis 
0.13-0.21r, 
erosion 0.10-0.17 
with DAS28 

 
Nakahara,R. (77) 2015 - - - - - RAMRIS 0.37r, 

RAMRIS-S 0.67r 
with DAS28-CRP  

0.43r RAMRIS, 
0.27r RAMRIS-S 
with change 
DAS28-CRP 
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Sewerin,P. (94) 2014 - - - - - - 0.499r change in 

DAS28, 0.338r 
change in SDAI 

Routine Assessment of Patient Index Data 3 (RAPID3) 
 

Amaya-Amaya,J. 
(3) 

2012 - - - - - 0.52r DAS28, 0.73r 
CDAI, 0.71r SDAI 

- 

 
Blanchais,A. (14) 2010 - - - RAPID3 

component
s explained 
most 
variance of 
RAPID4. 
Variance: 
pain 37%, 
global 36%, 
function 
27%. 

- - - 

 
Boone,N.W. (15) 2015 - - - - - DAS28-ESR and 

RAPID3 correlated ρ 
= 0.576 and kappa = 
0.27 

- 

 
Bossert,M. (16) 2012 - - - - - Spearman 

Coefficient: shows 
correlation b/w 
RAPID3 and DAS28 
0.637, CDAI 0.713, 
SDAI 0.714 

- 

 
Castrejon,I. (19) 2013 - - - - - 85.8-93.7% 

agreement Boolean, 
0.55-0.74k Boolean; 
85.6-92.1% 
agreement SDAI, 
0.57-0.71k SDAI 

- 

 
Che,H. (23) 2016 - - - RAPID-3 

31-43% 
variance 
DAS28-3v 

- 0.45-0.50r DAS28-
3v, 0.70-0.93 AUC 
DAS28-3v 

- 
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Curtis,J.R. (28) 2015 - - - - - - Week 12: 0.22K 

RAPID3/CDAI. 
CDAI more 
sensitivite to 
response at 12 
weeks. CDAI and 
RAPID 
responders 
similar DAS28 
improvement. 
RAPID3 non-
responders still 
had DAS28 
improvement. 

 
Fujiwara,M. (40) 2013 - - - - - 0.659r DAS28-ESR; 

0.725r DAS28-CRP 
- 

 
Khan,N.A. (61) 2012 - - - - - LCC 0.95 for 

RAPID3-PTGL and 
RAPID3-GH 

- 

 
Leeb,B.F. (63) 2009 0.871 - - - - tau 0.328 with 

DASESR-ESR, and 
tau 0.370 with CDAI 

- 

 
Pincus,T. (82) 2011 - - - - - 0.70-0.73r DAS28 

and CDAI, 0.53-
0.60k DAS28 and 
CDAI 

0.46-0.53K 
EULAR/DAS28 
response criteria 

 
Pincus,T. (83) 2011 - - - - - 0.32-0.42k at 26/52 

weeks (study 
endpoints) 

0.43-0.51k 
RAPID-3 
response and 
DAS28/EULAR 
response 

 
Pincus,T. (84) 2010 - - - - - spearman 0.43 

compared to DAS28; 
0.61 compared to 
CDAI 

- 

 
Qorolli,M. (85) 2016 - - - (+); RAPID-

3 and 
SOFI-hand 
score; 
0.51r; 
RAPID-3 
and pulp to 
palm 0.44r; 
(-) RAPID-3 
and grip 

- 0.73r correlation 
between RAPID-3 
and DAS28 

- 
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strength -
0.69r 

 
Salaffi,F. (93) 2012 - - - - - vs RADAI 0.818r SRM 1.26, ES 

1.64 
 

Uhlig,T. (101) 2009 - Test-retest: 
0.88r, 0.90ICC 

MDC 14.8%, 
SDD 1.48 

- - 0.62-0.70r DAS28-
ESR, 0.66r SDAI, 
0.74-0.76r CDAI, 
0.81-0.89r RADAI 

- 

Routine Assessment of Patient Index Data 4 (RAPID4) 
 

Amaya-Amaya,J. 
(3) 

2012 - - - - - 0.56r DAS28, 0.75r 
CDAI, 0.73r SDAI 

- 

 
Blanchais,A. (14) 2010 - - - Majority 

variance 
explained 
by RAPID3. 
Variance: 
Pain 31%, 
global 30%, 
function 
23%, TJC 
16% 

- - - 

Routine Assessment of Patient Index Data 5 (RAPID5) 
 

Amaya-Amaya,J. 
(3) 

2012 - - - - - 0.66r DAS28, 0.83r 
CDAI, 0.85r SDAI 

- 

 
Sullivan,M.B. (98) 2010 - - - - - 0.71r DAS28-CRP, 

0.76r RADAI, 0.94r 
CDAI, 0.82r GAS 

0.70r DAS28-
CRP, 0.66r 
RADAI, 0.92r 
CDAI, 0.71r GAS 

Simplified Rheumatoid Arthritis MRI Score (SAMIS) 
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Cyteval,C. (29) 2010 - Intrareader, for 

SAMIS: k = 0.66 
(erosion), 0.91 
(synovitis), 1 
(edema); for 
RAMIS: k = 0.67 
(erosion), 0.81 
(synovitis), 0.94 
(edema). 
Interreader for 
RAMIS: k = 0.61 
(erosion), K = 
0.74 (synovitis), 
and k = 0.58 
(edema); for 
SAMIS k=0.59 
(erosion), K = 
0.81 (synovitis), 
and k = 0.81 
(edema). 

- - - correlation with 
RAMIS: Erosion r 
0.91, Edema 0.79, 
Synovitis 0.94 

- 

Simplified Disease Activity Index (SDAI) 
 

Alemao,E. (2) 2016 - - - - - +, rem = improve 
HAQ & HRQOL 

- 

 
Balsa,A. (11) 2010 - - - - - 0.45r DAS28, 0.25-

0.27r number joints 
PDUS (better than 
DAS28), better 
discrimination of 
absence PD signal 
than DAS28 

- 

 
Bentley,M.J. (13) 2010 0.61a - - - - - 0.37es, 0.45srm  
Bossert,M. (16) 2012 - - - - - Spearman 

Coefficient: .897 
DAS28, 0.988 CDAI 

- 

 
Castrejon,I. (19) 2013 - - - - - 94.7% agreement 

Boolean, 0.79k 
Boolean 

- 

 
Castrejon,I. (20) 2013 alpha=0.48 - - - - r=0.71, n=664 for 

SDAI; AUC SDAI 
(0.957; P   0.971) 

For GDA-Ph, 
SDAI (AUC 
0.792, P 0.01). 
For GDA-P, 
SDAI (AUC 
0.786, P 0.208.  

de Jong,P.H.P. 
(33) 

2012 - - - - - 0.81-0.86r DAS 
variants, 0.77-0.89r 
DAS28 variants, 
0.99r CDAI; 0.63-

- 
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0.68k DAS variants, 
0.57-0.71k DAS28 
variants, 0.99k CDAI 

 
Fujiwara,M. (40) 2013 - - - - - 0.874r DAS28-ESR; 

0.945r DAS28-CRP 
- 

 
Gulfe,A. (43) 2009 - - - - - 0.69-0.72k H 

DAS28, 0.55-0.63k 
M DAS28, 0.55-
0.71k L DAS28, 
0.15-0.42k R DAS28 

0.54-0.71k 
ACR20/EULAR 
response 

 
Hamdi,W. (46) 2011 - - - - - CON: 0.90r DAS28-

ESR, 0.96r DAS28-
CRP, 0.99r CDAI; 
CAT: 0.78kcc 
DAS28-ESR, 
0.75kcc DAS28-
CRP, 0.85kcc CDAI 

- 

 
Heegaard,C. (49) 2013 - 0.91r after 1 

week 
LSD 7.6, 
%LSD 54.7 

- - - - 

 
Hirano,F. (52) 2016 - - - - - +, achieving SDAI 

remission better 
functional and 
structural outcomes 

- 

 
Kaneko,Y. (58) 2013 - - - - - remission rates 28 

joints versus 44 
joints: SDAI 45.9% 
vs 43.1% [total 
misclassifications 
2.4%] 

- 

 
Mandl,P. (70) 2013 - ICC 0.77 - - - - SRM 1.11 

 
Martins,F.M. (73) 2015 - - - - - 0.877r DAS28, 

0.984r CDAI; 0.81k 
DAS28 

- 

 
Matsui,T. (74) 2011 - - - - - 0.985r CDAI, 0.906-

0.955 DAS28-
ESR/CRP; 0.871k 
CDAI, 0.415k 
DAS28-ESR 

0.858-0.914r 
DAS28-
ESR/CRP, 
0.969r CDAI 

 
Medeiros,M. (75) 2015 - - - - - 0.93r DAS28, 0.99r 

CDAI; 0.93k CDAI, 
0.38-0.46k DAS28 
(various cut-offs) 

- 

 
Michaud,K. (76) 2009 - - - - - - 0.37k ACR20, 

0.54k EULAR 
Good/Mod 
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Rintelin,B. (88) 2009 0.75 - - - - agreement between 

SDAIC and 
DAS28C, k=0.551;  
SDAIC and CDAIC,  
k=0.862 

- 

 
Salaffi,F. (93) 2012 - - - - - vs DAS28-ESR 

0.742r; vs DAS28-
CRP 0.661r 

SRM 1.33, ES 
1.68 

 
Uhlig,T. (101) 2009 - Test-retest: 

0.87r, 0.88 ICC 
MDC 9.6%, 
SDD 8.26 

- - 0.88-0.89r DAS28-
ESR, 0.94-0.95r 
CDAI, 0.66r RAPID3, 
0.74-0.80r RADAI  

- 

 
Ward,M.M. (105) 2015 - - - - - - SRM -0.97 

Modified SDAI 
 

Baker,J.F. (7) 2014 - - - - - 0.32-0.35r RAMRIS-
S, 0.6 AUC xray 
prog, mild 
outperform original 

- 

Patient derived SDAI 
 

Heegaard,C. (49) 2013 - 0.90r after 1 
week 

LSD 8.3, 
%LSD 59.9 

- - 0.92-0.93r Pr SDAI - 

 
Janta,I. (56) 2013 - - - - - 0.873r SDAI, 

0.678ICC SDAI 
- 

Ultrasound derived SDAI 
 

Mandl,P. (70) 2013 - intraobserver 
0.86 to 0.90 ICC 

- - - 0.32-0.44r CRP 0.52-1.17 SRM 

 
Yamada,Y. (106) 2016 - - - - - 0.51-0.56r ESR 

(SDAI 0.53r); 0.44-
0.49r MHAQ (SDAI 
0.47r) 

- 

Swiss Sonography in Arthritis and Rheumatism (SONAR) Score 
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Brulhart,L. (18) 2015 - B-mode mean 

kappa 0.45, 
Doppler mean 
kappa 0.37, 
erosion mean 
kappa 0.33. 
Good machines: 
B-mode mean 
kappa 0.55 vs 
0.33 (low) vs 
0.64(high), 
Doppler mean 
kappa 
0.64(high), 
erosion mean 
kappa 0.42 
(high). 

Mean 
absolute 
error: 4.64 
(SD: 3.82) for 
B-mode only.   

- - - - 

 
Zufferey,P. (109) 2014 - - - - - B mode 0.40-0.41r 

DAS28, PD 0.40-
0.41r DAS28 

B mode 0.54r 
DAS28, PD 0.46r 
DAS28; SRM -
0.31 Bmode, -
0.23 log(PD); 
improved only 
SRM -0.80 
Bmode, -0.86 
log(PD)  

Zufferey,P. (110) 2014 - - - - - AUC 0.66 Bmode, 
0.67 PD for DAS28; 
AUC 0.68 Bmode, 
0.70PD for 
ACR/EULAR 
remission; AUC 0.73 
combined DAS28, 
0.73 combined 
ACR/EULAR 

- 

Ultrasound 6 joint (Perricone) 
 

Aga,A.B. (1) 2016 - - - 0.66-0.69 r2 - - 0.55-0.6 SRM 

 
Perricone,C. (81) 2012 - - - US-6 

detected 
98% 
effusion on 
US-12, 
100% of 
PDUS and 
synovitis 

- 0.943r US-12 
baseline, 0.918r US-
12 3 mos, 0.535r 
DAS28 & 0.519r 
baseline 

- 

Ultrasound 6 joint (Rosa)  
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Rosa,J. (90) 2016 - - - - - US6-6 and DAS28 

correlation 
0.502=rho; AUC 
0.80 

- 

Ultrasound 6 joint (Kawashiri)  
 

Kawashiri,S.Y. (60) 2011 - - - - - 0.67r DAS28, 0.55r 
SDAI, 0.54r CDAI; 
0.92r US-12 

- 

Ultrasound 7 joint (Backhaus) 
 

Aga,A.B. (1) 2016 - - - 0.77-0.82 r2 - - 0.55-0.6 SRM 

 
Backhaus,M. (4) 2009 - inter 0.55-0.65K, 

intra 0.64-0.83 
(on static 
images) 

- - - - 0.44r DAS28 3 
mos; 0.31-0.38r 
DAS28 6 mos 

 
Backhaus,T.M. (5) 2013 - - - - - Predict US7 erosion 

sum score 1 year, 
but less predictive 
than DAS28 

S-GSUS 0.21-
0.42r, S-PDUS 
0.18-0.46r, T-
PDUS 0.23-0.32r 
(DAS28, ESR, 
CRP); NS in 
those switching 
bDMARD  

Leng,X. (64) 2016 - 0.8269r (GS + 
PD) 

- - - 0.35-0.54r DAS28, 
0.40-0.68r CRP, 
0.17-0.64r HAQ, 
0.12-0.32 sharp 
score; AUC 0.65-
0.75 remission 

- 

 
Ohrndorf,S. (80) 2012 - Inter 0.51k 

synovitis, 0.29k 
GSUS, 0.57 
PDUS, 0.57k 
tenosynovitis, 
0.45k erosion; 
intra data not 
shown (P values 
~1) 

- - - - - 

 
Tan,Y.K. (100) 2016 - - - - - - SRM -0.39 

(DAS28 -0.94) 

Ultrasound 8 joint (Yoshimi) 
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Yoshimi,R. (108) 2015 - - - 0.90 r2 total 

power 
doppler 

- 0.97r total power 
doppler, 0.60r 
DAS28-CRP, 0.59r 
DAS28-ESR 

- 

Ultrasound 12 joint (Naredo) 
 

Aga,A.B. (1) 2016 - - - 0.83 r2 - - 0.6-0.7 SRM 

PDUS Kawashiri,S.Y. (60) 2011 - - - - - 0.72r DAS28, 0.60r 
SDAI, 0.60r CDAI 

- 

 
Leng,X. (64) 2016 - correlation 

0.8269 (GS + 
PD) 

- - - - - 

 
Perricone,C. (81) 2012 - - - - - 0.461r CRP  0.338r DAS28 

change 
 

Tan,Y.K. (100) 2016 - - - - - - SRM -0.49 
(DAS28 -0.94) 

Ultrasound 14 joint (Dale) 
 

Dale,J. (30) 2014 - - - - - 24-27% of those in 
DAS28 with 
remission/low 
disease activity with 
PD >2 joints 

- 

Ultrasound 20, 28, and 38 joint (Dougados) 
 

Dougados,M. (34) 2010 0.76 to 0.89 
vs 0.76 to 
0.88 

0.61 to 0.97 vs 
0.53 to 0.82 

- - - - 0.60 to 1.21 vs 
0.96 to 1.36 

Ultrasound 78 joint (Hammer) 
 

Hammer,H.B. (47) 2010 - intraobserver: 
0.97ICC BM, 
0.98ICC PD 

- - - Baseline PD&BM: 
0.18-28r DAS28, 
0.33-45r CDAI, 0.34-
46r SDAI; 12mos 
0.60-0.64r DAS28, 
0.73-0.75r CDAI, 
0.77-0.78 SDAI 

1-12 mos f/u: -
0.97 - -1.51 SRM 
BM, -0.83 - -
1.21SRM PD, 
similar to CDAI, 
DAS28, SDAI 

Ultrasound Score A & B (Aga) 
 

Aga,A.B. (1) 2016 - - - 0.91-0.95 r2 +, 9 factors 
(GSUS), 10 
factors 
(PDUS) 

- 0.6-0.8 SRM 

Ultrasound Scores (n=66 indices) 
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Mandl,P. (71) 2012 - intraobserver 

ICC 0.85 (0.60-
0.95) GS, 0.80 
(0.56-0.93) 
PDUS (better 
than clinical 
exam) 

SDC 4.18 
(1.08-11.92) 
GS, 3.75 
(1.67-7.29) 
PDUS 

- - ESR/CRP 0.06-0.19r 
GS, 0.12-0.15 PDUS 
(better than clinical 
exam) 

SRM 0-12wk 
0.39 (-0.49-0.76) 
GS, 0.63 (0.29-
0.95 PDUS) 
(similar to clinical 
exam) 
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Appendix 6. COSMIN scoring of study quality for evaluation of psychometric properties. 

Author Year RADAMs Internal 
Consistency 

Reliability Measurement 
Error 

Content 
Validity 

Structural 
Validity 

Hypothesis 
Testing 

Responsiveness 

Aga,A.B. (1) 2016 US-6, US-7, US-12, 
US-A,B 

- - - E F - F 

Alemao,E. (2) 2016 DAS28-CRP, CDAI, 
SDAI 

- - - - - G - 

Amaya-Amaya,J. (3) 2012 RADAI, RAPID-3, 
RAPID-4, RAPID-5, 
DAS28-CRP, CDAI, 
SDAI 

- - - - - F - 

Backhaus,M. (4) 2009 US-7 - F - - - - G 

Backhaus,T.M. (5) 2013 US-7 - - - - - G G 

Baker,J.F. (6) 2016 RAMRIS - - - - - F F 

Baker,J.F. (7) 2014 mCDAI, mDAS28, 
mSDAI 

- - - - - G - 

Baker,J.F. (8) 2014 RAMRIS-E - - - - - - G 

Bakker,M,F. (9) 2012 MBDA score - - - E - G G 

Bakker,M.F. (10) 2012 DAS28 - - - E - - - 

Balsa,A. (11) 2010 SDAI, DAS28 - - - - - F - 

Behrens,F. (12) 2013 DAS28 - F F - - - F 

Bentley,M.J. (13) 2010 mDAS28, DAS28, 
CDAI, SDAI 

P - - - - G G 

Blanchais,A. (14) 2010 RAPID-3, RAPID-4 - - - G - - - 

Boone,N.W. (15) 2015 RAPID-3, DAS28 - - - - - F - 

Bossert,M. (16) 2012 RAPID3, RADAI5 - - - - - F - 

Brode,S. (17) 2013 DAS28-ESR - G G - - - - 

Brulhart,L. (18) 2015 SONAR - P P - - - - 

Castrejon,I. (19) 2013 RAPID3 vs Boolean 
and SDAI, DAS28, 
CDAI, 5 candidate 
RAPID3 (RAPID3R, 
RAPID3R+SJ1, 
RAPID3R+SJ0, 
RAPID3R+SJ1+DJ1, 
RAPID3R+SJ0+D1) 

- - - - - G - 
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Castrejon,I. (20) 2013 Hospital 
Universitario La 
Princesa Index 
(HUPI)  

P - - - - G G 

Centola,M. (21) 2013 MBDA score - - - - E - - 

Chandrashekara,S. 
(22) 

2013 DAS28-CRP, 
DAS28-ESR 

- - - - - P - 

Che,H. (23) 2016 RAPID3, DAS28-3v - - - F - G - 

Cheung,P.P. (24) 2010 DAS28, US-DAS28, 
Pat-DAS28 

- - - - - F - 

Crowson,C.S. (25) 2009 DAS28-ESR, 
DAS28-CRP 

- - - - - G - 

Curtis,J.R. (26) 2012 MBDA score - - - - - F F 

Curtis,J.R. (27) 2012 CDAI - - - - - F - 

Curtis,J.R. (28) 2015 RAPID3, CDAI - - - - - - E 

Cyteval,C. (29) 2010 SAMIS (Simplified 
Rheumatoid Arthritis 
Magnetic 
Resonance Imaging 
Score) 

- F - - - P - 

Dale,J. (30) 2014 US-14, DAS28 - - - - - P - 

Damjanov,N. (31) 2012 DAS28 US - F - - - F - 

De Jong,P.H. (32) 2012 DAS28-squeeze, 
DAS28 BCP 
(bilateral 
compression pain) 

- - - - - G - 

De Jong,P.H.P. (33) 2012 DAS, DAS28, SDAI, 
CDAI 

- - - - - G - 

Dougados,M. (34) 2010 US-20, US-28, US-
38 

P F - - - - G 

Dougados,M. (35) 2011 DAS28-PGA-HS, 
DAS28-PGA-DA, 
DAS28-PGA-RAID 

- F - - - G G 

Eastman,P.S. (36) 2012 MBDA score - P - - - - - 

Emery,P. (37) 2011 RAMRIS - - - - - G G 
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Fleischmann,R. (38) 2014 DAS28-ESR, 
DAS28-CRP, SDAI 

- F - - - F - 

Fleischmann,R. (39) 2016 MBDA score - - - - - P P 

Fujiwara,M. (40) 2013 DAS28-ESR, 
DAS28-CRP, SDAI, 
CDAI, RAPID-3 

- - - - - F - 

Gonzalez-Alvaro,I. 
(41) 

2016 Hospital 
Universitario La 
Princesa Index 
(HUPI)  

- - - - - F - 

Greenberg,J.D. (42) 2009 CDAI, DAS28-ESR - - - - - G G 

Gulfe,A. (43) 2009 CDAI, DAS28, SDAI - - - - - F F 

Hambardzumyan,K. 
(44) 

2015 MBDA score - - - - - G - 

Hambardzumyan,K. 
(45) 

2016 MBDA score - - - - - F - 

Hamdi,W. (46) 2011 CDAI, DAS28, SDAI - - - - - F - 

Hammer,H.B. (47) 2010 US-78, CDAI, 
DAS28, SDAI 

- P - - - P P 

Harrington,J.T. (48) 2009 GAS - - - - - F - 

Heegaard,C. (49) 2013 Pat Report CDAI, 
DAS28, SDAI 

- F F - - F - 

Hensor,E.M.A. (50) 2010 DAS28-ESR, 
DAS28-CRP 

- - - - - G G 

Hirabayashi,Y. (51) 2013 DAS28-ESR - - - - - - - 

Hirano,F. (52) 2016 SDAI - - - - - F - 

Hirata,S. (53) 2016 MBDA score - - - - - F - 

Hirata,S. (54) 2013 MBDA score - - - - - G G 

Hirata,S. (55) 2015 MBDA score - - - - - - G 

Janta,I. (56) 2013 Pt DAS28, Pr 
DAS28, Pt SDAI, Pr 
SDAI 

- - - - - F - 

Jensen Hansen,I.M. 
(57) 

2016 DAS28 - - - - - F - 
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Kaneko,Y. (58) 2013 44-joint count; 
DAS28, SDAI, CDAI 

- - - - - F - 

Kavanaugh,A. (59) 2010 Pt-DAS28 - F - - - F F 

Kawashiri,S.Y. (60) 2011 12j-PDUS - - - - - P - 

Khan,N.A. (61) 2012 PTGL, GH - E E - - G - 

Koevoets,R. (62) 2011 DAS, DAS28, 
DAS53, DAS44 

- - - - - F - 

Leeb,B.F. (63) 2009 RAPID-3, RADAI-5, 
DAS28-ESR, CDAI 

P - - - G G - 

Leng,X. (64) 2016 US-7, US-12 - F - - - G - 

Leung,A.M.H. (65) 2016 PDAS1, PDAS2, 
DAS28, CDAI 

- F - - - F - 

Li,W. (66) 2016 MBDA score - - - - - F - 

Lisbona,M.P. (67) 2016 Hand MRI - - - - - F - 

Madsen,O.R. (68) 2013 DAS28 (3), DAS28 
(4) 

- F F - - - F 

Madsen,O.R. (69) 2011 DAS28-CRP (3), 
DAS28-CRP (4) 

- F F - - - - 

Mandl,P. (70) 2013 SDAI, DAS28, 
multimodal based on 
US-GS and US-PD. 

- F - - - F F 

Mandl,P. (71) 2012 n=66 US indices - G G - - F G 

Markusse,I.M. (72) 2014 MBDA score - - - - - F - 

Martins,F.M. (73) 2015 DAS28, CDAI, SDAI - - - - - G - 

Matsui,T. (74) 2011 DAS28-ESR, 
DAS28-CRP, CDAI, 
SDAI 

- - - - - G F 

Medeiros,M. (75) 2015 DAs28-ESR, 
DAS28-CRP, CDAI, 
SDAI 

- - - - - G - 

Michaud,K. (76) 2009 CDAI, SDAI - - - - - - G 

Nakahara,R. (77) 2015 RAMRIS, DAS28-
CRP 

- - - - - P P 

Nielung,L. (78) 2015 DAS28-ESR, 
DAS28-CRP 

- - - - - - F 
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Nishimoto,N. (79) 2010 DAS28-ESR, 
DAS28-CRP, CDAI, 
SDAI 

- - - - - G G 

Ohrndorf,S. (80) 2012 US-7 - P - - - - - 

Perricone,C. (81) 2012 US-7, US-12, 
DAS28 

- - - E - F F 

Pincus,T. (82) 2011 RAPID3, CDAI, 
DAS28 

- - - - - F F 

Pincus,T. (83) 2011 RAPID3, DAS28 - - - - - G G 

Pincus,T. (84) 2010 DAS28, CDAI, 
RAPID3 

- - - - - F - 

Qorolli,M. (85) 2016 RAPID3, DAS28 - - - E - F - 

Reiss,W.G. (86) 2016 MBDA score - - - - - G F 

Riazzoli,J. (87) 2010 patient derived 
DAS28 

- - - - - F - 

Rintelin,B. (88)  2009 CDAI, DAS28, SDAI F - - - - F - 

Rintelin,B. (89) 2013 RADAI5 - - - - - F - 

Rosa,J. (90) 2016 US-6, US-10, US-22 - - - - - F - 

Salaffi,F. (91) 2009 DAS28, CDAI E F - - - - - 

Salaffi,F. (92) 2010 PRO-CLARA F - - P - F - 

Salaffi,F. (93) 2012 DAS28, SDAI, CDAI, 
MOI-RA, PRO-
CLARA, RAPID3, 
RADAI, PAS 

- - - - - F F 

Sewerin,P. (94) 2014 RAMRIS - - - - - - P 

Sheehy,C. (95) 2014 DAS28, SDAI - - - - - G - 

Siemons,L. (96) 2014 DAS28-ESR, 
DAS28-CRP 

- - - - - G - 

Siemons,L. (97) 2014 DAS28-ESR, 
DAS28-CRP 

- F - - - - - 

Sullivan,M.B. (98) 2010 DAS28-CRP, CDAI, 
RAPID5, RADAI, 
GAS 

- - - - - G G 

Tamhane,A. (99) 2013 DAS28-ESR, 
DAS28-CRP 

- - - - - G - 

Tan,Y.K. (100) 2016 IUS, ICUS, US-7, 
US-12, DAS28 

- - - - - - P 
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Uhlig,T. (101) 2009 CDAI, DAS28-ESR, 
RADAI, RAPID3, 
SDAI 

- P P - - P - 

Van der Helm-van 
Mil,A.H. (102)  

2013 MBDA score - - - - - G - 

van Onna,M. (103) 2016 OST - - - - - G - 

Walter,M.J. (104) 2014 RADAI, DAS28 - - - - - F - 

Ward,M.M. (105) 2015 DAS28, CDAI, SDAI - - - - - - G 

Yamada,Y. (106) 2016 US SDAI - - - - - F - 

Yi,L. (107) 2016 K/L antibody, DAS28 - - - - - F - 

Yoshimi,R. (108) 2015 US-8, DAS28 - - - E - G - 

Zufferey,P. (109) 2014 SONAR, DAS28 - - - - - G G 

Zufferey,P. (110) 2014 SONAR, DAS28 - - - - - G - 

COSMIN checklist with 4-point scale (111): 
  E = excellent; G = good; F = fair; P = poor. 
  Lowest individual score for each property determines the overall score for that property. 

 

  



53 
 

Appendix 7. Summary of literature of RA disease activity measures from period before current search. 

RADAM Internal 
Consistency 

Reliability Measurement 
Error 

Content 
Validity 

Structural 
Validity  

Hypotheses 
testing 

Responsiveness Source 

Clinical Disease Activity 
Index (CDAI) 

- Test retest 
0.89r, 
0.89ICC 

SDD 8.05 Includes 
ACR core 
measures 

- Correlates 
with DAS28, 
HAQ, US 
swollen 
joint, 
radiographic 
change. 

Discriminates 
ACR response, 
correlates with 
change HAQ 

Anderson,J.K. 
(112)  

Disease Activity Score 
(DAS) 

- test retest 
0.8-0.89 

- Includes 
ACR core 
measures 

- Correlate 
with 
physical 
function 

More responsive 
than single ACR 
core measure, 
less than ACR20 

Anderson,J.K. 
(112)  

Disease Activity Score 28 
joints (DAS28) 

- test retest 
0.85 

MID 1.2 Includes 
ACR core 
measures 

- 0.8k EULAR 
response, 
correlate 
with 
physical 
function, 
correlate 
with 
radiographic 
progression 

More responsive 
than single ACR 
core measure, 
less than ACR20, 
better than DAS 

Anderson,J.K. 
(112)  

Global arthritis score (GAS) - - - - - - - n/a 

Hospital Universitario La 
Princesa Index (HUPI) 

- - - - - - - n/a 

Individualized Ultrasound 
Score 

- - - - - - - n/a 

Individualized Composite 
Ultrasound Score 

- - - - - - - n/a 

Kappa/Lambda hybrid 
antibody 

- - - - - - - n/a 

Mean Overall Index for RA 
(MOI-RA) 

- - - Includes 
ACR core 
measures 

- Correlates 
with DAS28 
and HAQ 

Change 
correlates with 
change in DAS28 

Anderson,J.K. 
(112)  
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Multi-biomarker Disease 
Activity Score (MBDA) 

- - - - - - - n/a 

Optical Spectral 
Transmission (OST) 

- - - - - - - n/a 

Patient Activity Scale (PAS) - - - ACR core 
patient 
measures, 
no 
provider 
data 

- Correlates 
with SF-36 
and EuroQol 

- Anderson,J.K. 
(112) 

Patient Activity Scale-II 
(PASII) 

- - - ACR core 
patient 
measures, 
no 
provider 
data 

- 0.25k 
DAS28, 
0.29k PrGA, 
0.40k CDAI. 
Correlates 
with SF-36 
and EuroQol 

- Anderson,J.K. 
(112)  

Patient Based Disease 
Activity Score (PDAS1) 

- test retest 
0.76-
0.88ICC 

- Subset of 
ACR core 
measures 

- Moderate 
correlation 
DAS28, 
CDAI (0.7-
0.9r) 

Similar sensitivity 
to change as 
DAS28 

Anderson,J.K. 
(112)  

Patient Based Disease 
Activity Score (PDAS2) 

- test retest 
0.76-
0.88ICC 

- Subset of 
ACR core 
measures 

- Moderate 
correlation 
DAS28, 
CDAI 0.0.7-
0.8r) 

Similar sensitivity 
to change as 
DAS28 

Anderson,J.K. 
(112)  

Patient Reported Clinical 
Arthritis Activity (PRO-
CLARA) 

- - - - - - - n/a 

Rheumatoid Arthritis 
Disease Activity Index 
(RADAI) 

0.87-0.91a test retest 
0.92ICC 

Change 1.4 
clinically 
meaningful 

RA 
symptoms, 
no 
physician 
or lab 

One 
dimensional 

Correlated 
(low/mod) 
with TJC,  
SJC, GA. 
Variable 
correlation 
with APRs. 
0.53-0.57r 
DAS28 and 
HAQ. 

Skewed 
distribution 
toward normal, 
limiting numerical 
improvement. 
Discriminates 
EULAR 
responders. 

Anderson,J.K. 
(112)  



55 
 

Rheumatoid Arthritis 
Disease Activity Index 5 
(RADAI-5) 

0.92a - - RA 
symptoms, 
no 
physician 
or lab 

One 
dimensional 

Fair 
agreement 
DAS28, 
SDAI, CDAI 
(0.29-
0.39k). Mod 
correlation 
DAS28, 
SDAI, DAI 
0.64-0.74r. 

0.57-0.59r and 
0.30-0.54k 
DAS28/CDAI 
change. No 
significant group 
changes between 
2 assessments in 
3 mos 

Anderson,J.K. 
(112)  

Rheumatoid Arthritis MRI 
scoring (RAMRIS) 

- interreader 
ICC 
acceptable 
at MCP and 
wrist 

SDD 
determined at 
wrist and MCP 
for 
components 

Bone 
edema, 
erosion, 
synovitis. 
No ACR 
core 
measures 

- Bone 
edema 
predict 
erosions. 
Identify 
synovitis 
90% of 
clinical 
remission 

Improvement 
synovitis score 
with  treatment 

Conaghan P, (113) 
Lassere,M. (114) 
Haavardsholm,E.A. 
(115) 
Haavardsholm,E.A. 
(116) 
Lisbona,M.P. (117) 

Routine Assessment of 
Patient Index Data 3 
(RAPID3) 

- test retest 
0.88r, 
0.90ICC 

SDD 1.48 ACR core 
patient 
measures, 
no 
provider 
data 

- 0.7r DAS28 
and CDAI. 
Fair 
agreement 
in other 
study. 

- Anderson,J.K. 
(112) 

Routine Assessment of 
Patient Index Data 4 
(RAPID4) 

- - - Includes 
ACR core 
measures 

- 0.7r DAS28 
and CDAI 

- Anderson,J.K. 
(112) 

Routine Assessment of 
Patient Index Data 5 
(RAPID5) 

- - - Includes 
ACR core 
measures 

- 0.7r DAS28 
and CDAI 

- Anderson,J.K. 
(112) 

Simplified Disease Activity 
Index (SDAI) 

- te-retest 
0.87r, 
0.88ICC 

SDD 8.26, 
SDAI change 
16 = 1.2 
DAS28 
change 

Includes 
ACR core 
measures 

- Correlates 
with DAS28 
(0.8-0.9r), 
CDAI, HAQ, 
pain. Predict 
radiographic 
progression 

Consistent 
change with 
DAS28, HAQ, 
ACR20; 
correlates with 
change in HAQ 

Anderson,J.K. 
(112)  

Simplified RA MRI Score 
(SAMIS) 

- - - - - - - n/a 

Swiss Sonography in 
Arthritis and Rheumatism 
(SONAR) Score 

- - - - - - - n/a 

Ultrasound 6 joint 
(Perricone) 

- - - - - - - n/a 

Ultrasound 6 joint (Rosa) - - - - - - - n/a 
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Ultrasound 6 joint 
(Kawashiri) 

- - - - - - - n/a 

Ultrasound 7 joint 
(Backhaus) 

- - - - - - - n/a 

Ultrasound 8 joint (Yoshimi) - - - - - - - n/a 

Ultrasound 12 joint (Naredo) - grading (not 
acquisition) 
intraobserver 
ICC 0.97, 
interobserver 
0.5-0.8 
kendall's w 

SDD 0.47-
1.03, Mean 
decrease 1.8-
4.9 

Detected 
90-100% 
of patients 
with 
activity on 
44 joint 
US. 0.86r 
with 44-
joint 

- 0.35-0.56r 
DAS28 

- Naredo,E. (118)  

Ultrasound 14 joint (Dale) - - - - - - - n/a 

Ultrasound 20 joint 
(Dougados) 

- - - - - - - n/a 

Ultrasound 28 joint 
(Dougados) 

- - - - - - - n/a 

Ultrasound 38 joint 
(Dougados) 

- - - - - - - n/a 

Ultrasound 78 joint 
(Hammer) 

- - - - - - - n/a 

Ultrasound score A and B 
(Aga) 

- - - - - - - n/a 
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