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[bookmark: _Toc11924631][bookmark: _Toc7689245][bookmark: _Toc7356589][bookmark: _Toc55826543]SUPPLEMENTARY MATERIAL 1: SYSTEMATIC REVIEWS
[bookmark: _Toc11924632][bookmark: _Toc7689246][bookmark: _Toc7356590][bookmark: _Toc55826544]Progression Of Erosive Damage 
Literature Search
Publications were identified by searches of PubMed, Cochrane Library and Scopus. Additional lateral search techniques included checking reference lists, performing key word searches in Google Scholar and using the cited by option in PubMed. Databases were searched from 1 January 1975 to 31 February 2014. The search strategy used key words and MeSH terms on the title/abstract and full text as appropriate.
Inclusion/Exclusion Criteria
The inclusion criteria comprised: investigated the progression or predictive/prognostic markers of radiographic joint damage; patients had a diagnosis of RA, using validated classification criteria like the EULAR and/or the ACR criteria; baseline assessments occurred no later than 3 years from symptom onset; prospective cohort study design; radiographic follow-up data available for at least 5 years for progression rates, and 3 years for predictive markers; used Larsen or Sharp–van der Heijde (SvdH) method to score radiographic damage; and only publications in English.
Screening
One reviewer screened titles/abstracts identified in searches. A second reviewer independently screened the full text of 10% of all publications identified against agreed inclusion criteria. 
Data Extraction
Two reviewers extracted data including cohort name, country of study population, scoring method used, number of patients included, years of recruitment, length of follow-up, sex, mean age, baseline DAS and HAQ scores, proportion of patients on DMARDs, proportion RF positive, number, mean/median and standard deviation/interquartile range of radiographic scores at each follow-up visit, analysis method used, significant and not-significant predictors identified and the effect estimate and 95% CIs. Where the raw data were not given in the published paper, the author was contacted to provide these (n = 21).
Studies Identified 
The PRISMA flow diagram is shown in Supplement 1 Figure 1. Ten of the 28 studies identified provided data suitable for meta-analysis: these are shown in Supplement 1 Table 1; there were reported in 9 publications.1-9 Patients were recruited from 1965 to 2000 and follow-up ranged from 5 to 20 years. The number of patients included with baseline radiographic data ranged from 73 to 1121. Four studies used Larsen; six used the SvdH scores. Five recruited patients from 1965 to 1989 and five from 1990 to 2000. 
Quality Assessment
Studies were rated using the Downs and Blacks instrument for non-randomized studies of health care interventions.10  Most studies were of good quality. All studies reported clear aims, objectives and outcome measures and recruited representative patients. Only three studies (6%) reported on missing data and only seven (15%) reported on losses to follow-up. 

[bookmark: _Toc11835906][bookmark: _Toc7351236][bookmark: _Toc7191060]




















Supplement 1 Figure 1. PRISMA Flow Diagram Review Of Erosive Progression
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1

Reproduced from Carpenter et al.11 Have radiographic progression rates in early rheumatoid arthritis changed? A systematic review and meta-analysis of long-term cohorts., Rheumatology, 2016, 55 (6), pp. 1053–65, Supplementary Data, by permission of the British Society for Rheumatology. 
[bookmark: _Toc11917779][bookmark: _Toc7351277][bookmark: _Toc7191101][bookmark: _Toc7356591][bookmark: _Toc7689247][bookmark: _Toc11924633]Supplement 1 Table 1. Studies Included in Systematic Review Of X-Ray Progression
	Lead Author
	Cohort
	Country
	Scoring Method
	Sample Size
	Recruitment Year
	Years Follow-Up
	Female (%)
	Mean Age
	RF+Ve (%)
	Radiographic Damage

	
	
	
	
	
	
	
	
	
	
	Mean Baseline (SD)
	Annual Rate (SE)

	Post-1990

	Bridges1
	CLEAR I
	USA
	SvdH
	357
	2000
	5
	82%
	50
	80.1
	2.9 (7.7)
	1.9 (0.7)

	Tanaka8
	Japan
	Japan
	SvdH
	130
	1995
	10
	69%
	54
	54
	5 (10.3)
	3 (0.2)

	Courvoisier2
	French
	France
	SvdH
	117
	1993
	10
	80%
	50
	78.6
	5.8 (9)
	3.1 (0.4)

	Knevel5
	Leiden
	Netherlands
	SvdH
	678
	1993
	7
	67%
	57
	57.9
	8.7 (10.7)
	4.3 (0.1)

	Viatte9
	NOAR
	UK
	Larsen
	1446
	1990
	5
	68%
	56
	44
	10.7 (13.9)
	0.8 (0.6)

	Pre-1990

	James 3
	ERAS
	UK
	Larsen
	1465
	1986
	9
	66%
	55
	62.7
	4.3 (10.1)
	2.4 (0.7)

	Kuper 6
	Nijmegen
	Netherlands
	SvdH
	126
	1985
	6
	64%
	50
	83
	1 (16.2)
	8 (0.1)

	Kapetanovic7
	Lund
	Sweden
	Larsen
	135
	1985
	20
	63%
	52
	83
	8.1 (1.5)
	3.4 (0.3)

	Kaarela4
	Hienola
	Finland
	Larsen
	103
	1973
	20
	68%
	45
	100
	4.3 (6.8)
	4.1 (0.5)

	Kneve5
	Groningen
	Netherlands
	SvdH
	261
	1965
	25
	68%
	45
	93.2
	3 (56.5)
	3.7 (0.5)
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RF=Rheumatoid Factor; +Ve = positive; SD= Standard Deviations; SE= Standard Errors  
[bookmark: _Toc55826545]Clinical Practice Guidelines For RA 
[bookmark: _Toc7356592][bookmark: _Toc7689248][bookmark: _Toc11924634]Literature Search
We searched Medline and Embase databases using the terms ‘clinical practice guidelines’ and ‘rheumatoid arthritis’. The search was limited to articles published in English, from January 2000 to January 2017.  We also searched for guidelines published by national and international bodies individually.  Additional guidelines were found by carrying out secondary reference searches.  Updates of prior guidelines were used when published after January 2017.

[bookmark: _Toc7356593][bookmark: _Toc7689249][bookmark: _Toc11924635]Eligibility Criteria
We evaluated guidelines that provided recommendations on the general management of RA and included a range of different treatments. They had to identify themselves as a guideline and be published in English. Guidelines and appraisals that dealt with specific areas of management, such as safety monitoring of drugs or appraisals of single drugs or technologies, were excluded. When there were several versions of guidelines from the same organisation, only the latest guideline was included. 

[bookmark: _Toc7356594][bookmark: _Toc7689250][bookmark: _Toc11924636]Screening and Data Extraction
Two researchers independently assessed studies for eligibility and extracted data. The data included: year of publication; format (who was involved); quality method followed; systematic review of evidence, patient groups considered, and area of management included. Data was also extracted about composite activity assessments, treatment targets, and range of treatments considered. When there were differences between assessors, they reviewed the reports together and came to a joint conclusion.

[bookmark: _Toc7356595][bookmark: _Toc7689251][bookmark: _Toc11924637]Guidelines Identified
We identified 529 potential guidelines articles: 80 were assessed in detail; 22 guidelines12-33 selected because they met our inclusion criteria (Supplement 1 Figure 2). These included two European League Against Rheumatism (EULAR) guidelines, which provided general guidance and guidance of treat-to- target, and four different guidelines from the United Kingdom, which were produced by various groups at different times and worked from varying perspectives. The 59 excluded guidelines articles included 5 superseded guidelines and one separately published summary article, 32 guidelines that dealt with single drugs or drug classes, 18 that dealt with non-drug treatments and 3 patient-related articles.  The guidelines evaluated are summarised in  Supplement 1 Table 2. Virtually all the guidelines were drawn up by groups of expert rheumatologists. There were variable levels of patient involvement and contributions from other experts, such as nurses, other allied health professionals, experts in systematic reviews and a range of other areas.

[bookmark: _Toc7356596][bookmark: _Toc7689252][bookmark: _Toc11924638]Quality Assessment
We sought evidence that individual guidelines had followed quality methods in their development. Firstly, we recorded who had been involved in developing the guideline, including the involvement of specialists, other experts and patients. Secondly, we evaluated whether they had used recognised quality methods such as Agree and Agree II34, Adapte35, Grade36, and National Institute for Health and Clinical Excellence(NICE)37 methods. Thirdly we sought evidence whether they had used systematic reviews of published evidence to develop their recommendations. We did not specifically examine the quality of individual guidelines because we anticipated this would be highly variable because some guidelines were developed by large organisations such as the American College of Rheumatology whilst others were developed by smaller groups with far less resources making substantial variations in the quality of the guidelines inevitable. 

Analysis of the 22 guidelines (Supplement 1 Table 2) showed 21 involved specialists, 12 involved other experts, 12 involved patients, 11 had systematic reviews in the guideline and 2 had separate systematic reviews, and 8 used specific quality methods (Grade 2, Agree 1, Agree II 3, Adapte 1, NICE 1).


[bookmark: _Toc7191061][bookmark: _Toc7351237][bookmark: _Toc11835907]Supplement 1 Figure 2. PRISMA Flow Diagram for Systematic Review of Guidelines for RA
7
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[bookmark: _Toc11917780][bookmark: _Toc7351278][bookmark: _Toc7191102][bookmark: _Toc7356597][bookmark: _Toc7689253][bookmark: _Toc11924639]Supplement 1 Table 2. Features of Clinical Guidelines Included in Review

	Guideline
	Year
	Format
	Quality Method
	Systematic Review of Evidence
	Patients
	Areas Covered

	
	
	Specialists
	Other Experts
	Patients
	
	In Guideline
	Separate
	
	Diagnosis
	Drugs
	MDT

	1. American30
	2015
	Yes
	Yes
	Yes
	Grade
	Yes
	-
	All
	-
	Yes
	-

	2. APLAR24
	2015
	Yes
	-
	Yes
	Agree II
	Yes*
	-
	All
	-
	Yes
	-

	3. Australian13
	2009
	Yes
	Yes
	Yes
	Agree
	Yes*
	-
	<2 years
	Yes
	Yes
	Yes

	4. Brazilian29
	2012
	Yes
	-
	-
	-
	Yes
	-
	All
	-
	Yes
	Yes

	5. British Columbia16
	2012
	Not Specified
	-
	-
	-
	All
	Yes
	Yes
	Some

	6. British Society For Rheumatology: Established25
	2009
	Yes
	Yes
	Yes
	-
	-
	-
	>2 years
	-
	Yes
	Yes

	7. British Society For Rheumatology: Early26
	2010
	Yes
	Yes
	Yes
	-
	-
	-
	<2 years
	Yes
	Yes
	Yes

	8. Canadian19
	2011
	Yes
	Yes
	Yes
	Adapte
	Yes*
	
	All
	-
	Yes
	-

	9. EULAR32
	2016
	Yes
	Yes
	Yes
	Agree II
	-
	Yes
	All
	-
	Yes
	-

	10. French22
	2014
	Yes
	Yes
	Yes
	-
	-
	-
	All
	Yes
	Yes
	Some

	11. German17
	2013
	Yes
	-
	Yes
	-
	Yes
	
	All
	
	Yes
	-

	12. Hong Kong28
	2010
	Yes
	Not Specified
	-
	-
	-
	All
	Yes
	Yes
	-

	13. Indian27
	2008
	Yes
	Not Specified
	-
	-
	-
	All
	Yes
	Yes
	Yes

	14. Latin American 20
	2006
	Yes
	Not Specified
	-
	-
	-
	All
	Yes
	Yes
	Yes

	15. Mexican21
	2014
	Yes
	Not Specified
	Agree II
	Yes*
	-
	All
	
	Yes
	

	16. England12
	2009
	Yes
	Yes
	Yes
	NICE
	Yes
	-
	All
	Yes
	Yes
	Yes

	17. Scotland15
	2011
	Yes
	Yes
	-
	Grade
	Yes**
	
	<5 years
	Yes
	Yes
	Yes

	18. South African23
	2013
	Yes
	Yes
	Yes
	-
	-
	-
	All
	Yes
	Yes
	Yes

	19. Spanish14
	2007
	Yes
	Yes
	-
	-
	Yes
	
	All
	Yes
	Yes
	Yes

	20. Swedish33
	2011
	Yes
	Not Specified
	-
	-
	-
	All
	-
	Yes
	-

	21. Treat-to-target31
	2010
	Yes
	-
	Yes
	-
	
	Yes
	All
	-
	Yes
	-

	22. Turkish18
	2011
	Yes
	Yes
	-
	-
	Yes
	
	All
	-
	Yes
	Yes
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* Systematically reviewed other guidelines; ** used existing published systematic reviews
[bookmark: _Toc55826546]Trial Evidence Supporting Intensive Treatment and Remissions 
[bookmark: _Toc7356598][bookmark: _Toc7689254][bookmark: _Toc11924640]Literature Search 
A systematic literature search was carried out using EMBASE, OVID Medline as well as hand searching the systematic reviews relevant to this topic found in the Cochrane library database. The key word search terms used were ‘arthritis, rheumatoid’ (MeSH), ‘clinical trial’ [Publication Type] (MeSH), randomised controlled trial [Publication Type] (MeSH), open label (free text) and ‘remission’ (free text). These were searched separately and in combination. The EMBASE search terms included 'arthritis, rheumatoid' (MeSH) all subheadings and FOCUS function, clinical trial (MeSH) Explode function.

[bookmark: _Toc7356599][bookmark: _Toc7689255][bookmark: _Toc11924641]Inclusion and Exclusion Criteria
The inclusion criteria were: randomized controlled trials or open label non-randomised comparative studies with at least one intensive treatment arm and one control arm; adult patients with RA; studies of at least six months duration; studies enrolling at least 50 patients; studies reporting remissions; studies using treatments in their licensed indication for RA. The intensive treatment arms used drugs considered more intensive than DMARD monotherapy. These included combination DMARDs (which could involve using short-term regular doses of steroids to control synovitis), TNF inhibitors, non-TNF biologics (tocilizumab, abatacept and rituximab), and Janus Kinase (JAK) inhibitors. We also noted whether studies used a treat-to-target approach with intensive treatments. Studies either compared one intensive treatment strategy against standard care or two different intensive treatment strategies (such as combination DMARDs and TNF inhibitors with DMARDs). Foreign language papers and published conference abstracts were excluded. Trials comparing similar types of treatment, such as two intensive DMARD regimens, were also excluded. The search identified publications from 1st January 2000 to 30th April 2017.

[bookmark: _Toc7356600][bookmark: _Toc7689256][bookmark: _Toc11924642]Screening and Data Extraction
Two researchers independently assessed studies for eligibility and extracted data. This included year of publication, disease duration, number of treatment groups, study design, control and intensive treatment regimens, study size, remissions and study end-points. The numbers of patients achieving disease remission at the trial end-point was defined by Disease Activity Scores (DAS) <1.6, DAS28 < 2.6 or equivalent criteria. The trials were classified as early (generally with disease durations <1 year) or established (generally with disease durations >1 year) reflecting the trial investigators assessments. When there were differences between assessors, they reviewed the reports together and came to a joint conclusion.

[bookmark: _Toc7356601][bookmark: _Toc7689257][bookmark: _Toc11924643]Trials Identified
We identified 488 papers and included 5338-87 (Supplement 1 Figure 2). They comprised 48 superiority trials (Supplement 1 Table 3) and six head-to-head trials (Supplement 1 Table 4). The BeST trial88 was in both groups. Some of the randomised controlled trials had more than two treatment arms: when there were two control groups the results were combined; when there were two or more intensive treatment groups only those reporting licensed dosage, regimens were included.

Twenty-two superiority trials evaluated early RA patients including four trials of patients with very early disease, less than 6 months from diagnosis. One trial had two different intensive treatment arms (combination DMARDs and biologics) which were both included. Six trials had two or three intensive treatment arms: in three trials biologic monotherapy treatment arms were omitted; in another three trials only, licensed combination regimens were included.

Twenty-six superiority trials evaluated patients with established RA. Six of these trials specified maximum disease durations (from 5 to 20 years). Mean or median disease durations, reported in all of these trials, ranged from 1 to 12 years (mean 8 years). One trial had two control groups (methotrexate or sulfasalazine monotherapy) and these were combined. Sixteen trials had two or more intensive treatment arms: three had two different licensed intensive treatments (biologics and JAK inhibitors) which were both included; in one trial the biologic monotherapy treatment arm was omitted; in a further 12 trials only licensed combination regimens were included.

[bookmark: _Toc7356602][bookmark: _Toc7689258][bookmark: _Toc11924644]Quality Assessment
A quality assessment was completed for each paper using the Cochrane Collaboration tool for assessing risk of bias.89 The types of bias assessed were: random sequence generation, selection bias, performance bias, detection bias, attrition bias, reporting bias and other bias (such as pharmaceutical funding). The risk was defined as low or high. We also used funnel plots to assess publication bias and associated issues.90 Overall quality was high with low risks of bias (Supplement 1 Tables 3 and 4).
[bookmark: _Hlk49417739][bookmark: _Toc7191062][bookmark: _Toc7351238][bookmark: _Toc11835908]Supplement 1 Figure 3. PRISMA Flow Diagram Systematic Review of Trials Of Intensive Treatment And Remissions
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[bookmark: _Toc11917781][bookmark: _Toc7351279][bookmark: _Toc7191103][bookmark: _Toc7356603][bookmark: _Toc7689259][bookmark: _Toc11924645]Supplement 1 Table 3. Systematic Review of Trials Of Intensive Treatment and Remissions - Studies with Control Groups
	First Author
	Study
	Year
	Design
	Groups
	Duration
	Quality Assessments
	Follow-up
	Treatments

	
	
	
	
	
	
	Allocation
	Blinding
	Bias Analysis
	
	Control
	Intensive

	Atsumi 38
	C-Opera
	2016
	RCT
	2
	Early
	Low risk
	Low risk
	Low risk
	12 mths
	MTX
	Certolizumab/MTX

	Bakker 39
	Camera II
	2012
	RCT
	2
	Early
	Low risk
	Low risk
	Low risk
	24 mths
	MTX
	Prednisolone/MTX

	Bijlsma 40
	U-Act-Early
	2016
	RCT
	3
	Early
	Low risk
	Low risk
	Low risk
	24 mths
	MTX
	Tocilizumab/MTX

	Breedveld41 
	Premier
	2005
	RCT
	3
	Early
	Low risk
	Low risk
	Low risk
	24 mths
	MTX
	Adalimumab/MTX

	Burmester42 
	Function
	2015
	RCT
	4
	Early
	Unclear
	Unclear
	Low risk
	12 mths
	MTX
	Tocilizumab/MTX

	Capell43
	Mascot
	2007
	RCT
	3
	Est’lishd
	Low risk
	Low risk
	Low risk
	12 mths
	MTX or SZP
	MTZ/SZP

	Cohen44
	Reflex
	2006
	RCT
	2
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	MTX
	Rituximab/MTX

	Detert 45  
	Hit Hard
	2012
	RCT
	2
	Early
	Low risk
	Low risk
	Low risk
	6 mths
	MTX
	Adalimumab/MTX

	Dougadas46
	Act-Ray
	2013
	RCT
	2
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	Tocilizumab
	Tocilizumab/MTX

	Emery47
	Avert
	2015
	RCT
	3
	Early
	Low risk
	Low risk
	Low risk
	12 mths
	MTX
	Abatacept/MTX

	Emery48
	Comet
	2008
	RCT
	2
	Early
	Low risk
	Low risk
	Low risk
	12 mths
	MTX
	Etanercept/MTX

	Emery49
	Go Before
	2009
	RCT
	4
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	MTX
	Golimumab/MTX

	Emery50 
	Radiate
	2008
	RCT
	3
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	MTX
	Tocilizumab/MTX

	Emery51
	Serene
	2010
	RCT
	3
	Est’lishd
	Low risk
	Low risk
	Low risk
	12 mths
	MTX
	Rituximab/MTX

	Emery52 
	C-Early
	2017
	RCT
	2
	Early
	Low risk
	Low risk
	Low risk
	12 mths
	MTX
	Certolizumab/MTX

	Genovese53
	RA Beacon
	2016
	RCT
	3
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	DMARD
	Baracitinib/DMARDs

	Genovese54 
	Toward
	2008
	RCT
	2
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	DMARD
	Tocilizumab/DMARD

	Goekoop Ruitermann88
	BeSt
	2005
	RCT
	4
	Early
	Low risk
	Low risk
	Low risk
	12 mths
	DMARDs
	Infliximab/DMARDs
or Combination DMARDs

	Grigor 55
	Ticora
	2004
	RCT
	2
	Est’lishd
	Low risk
	Low risk
	Low risk
	18 mths
	Usual Care
	Combination DMARDs

	Hetland 57
	Cimestra
	2006
	RCT
	2
	Earlya
	Unclear
	Low risk
	Low risk
	12 mths
	MTX
	MTX/Ciclosporin

	Horslev Petersen58
	Opera
	2014
	RCT
	2
	Earlya
	Low risk
	Low risk
	Low risk
	12 mths
	MTX
	Adalimumab/MTX

	Kavanaugh 59
	Optima
	2013
	RCT
	2
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	MTX
	Adalimumab/MTX

	Kivitz 60
	Brevacta
	2014
	RCT
	2
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	DMARD
	Tocilizumab/DMARD

	Klareskog61 
	Tempo
	2004
	RCT
	3
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	MTX
	Etanercept/MTX

	Kremer65 
	-
	2005
	RCT
	3
	Est’lishd
	Low risk
	Low risk
	Low risk
	12 mths
	MTX
	Abatacept/MTX

	Kremer63 
	Lithe
	2011
	RCT
	3
	Est’lishd
	Low risk
	Low risk
	Low risk
	24 mths
	MTX
	Tocilizumab/MTX

	Kremer64
	-
	2012
	RCT
	7
	Est’lishd
	Low risk
	unclear
	Low risk
	6 mths
	MTX
	Tofacitinib/MTX

	Kremer62 
	-
	2013
	RCT
	4
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	DMARD
	Tofacitinib/DMARD

	Nam68 
	Empire
	2014
	RCT
	2
	Earlya
	Low risk
	Low risk
	Low risk
	12 mths
	MTX
	Etanercept/MTX

	Nam68
	Idea
	2014
	RCT
	2
	Early
	Low risk
	Low risk
	Low risk
	18 mths
	MTX
	MTX/infliximab

	Schiff70 
	Attest
	2007
	RCT
	3
	Est’lishd
	Low risk
	Low risk
	Low risk
	12 mths
	MTX
	Abatacept/MTX
or Infliximab/MTX

	Schipper 71
	-
	2012
	Quasi-Exp
	2
	Early
	High risk
	High risk
	Indeterminate
	12 mths
	Usual care
	Tight controlb

	Smolen75 
	Certain
	2015
	RCT
	2
	Est’lishd
	Low risk
	Low risk
	Low risk
	12 mths
	DMARD
	Certolizumab/DMARD

	Smolen76 
	Go After
	2009
	RCT
	3
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	DMARD
	Golimumab/DMARD

	Smolen74
	Option
	2008
	RCT
	3
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	MTX
	Tocilizumab/MTX

	Smolen73 
	Rapid2
	2008
	RCT
	4
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	MTX
	Certolizumab/MTX

	Soubrier77
	Guepard
	2009
	RCT
	2
	Earlya
	Low risk
	High risk
	Unclear
	12 mths
	MTX
	Adalimumab/MTX

	St. Clair78
	-
	2004
	RCT
	3
	Early
	Low risk
	Low risk
	Low risk
	12 mths
	MTX
	Infliximab/MTX

	Symmons79
	Brosg
	2006
	RCT
	2
	Est’lishd
	High risk
	Low risk
	Low risk
	36 mths
	Symptomic
	Combination DMARDs

	Tak91
	Image
	2010
	RCT
	3
	Early
	Low risk
	Low risk
	Low risk
	12 mths
	MTX
	Rituximab/MTX

	Takeuchi80 
	Hopeful-1
	2014
	RCT
	2
	Early
	Low risk
	Low risk
	Low risk
	6 mths
	MTX
	Adalimumab/MTX

	Taylor81
	RA Beam
	2017
	RCT
	3
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	MTX
	Baracitinib/MTX
or Adalimumab/MTX

	van der Heijde82
	Oral Scan
	2013
	RCT
	3
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	MTX
	MTX/Tofacitinib

	Van Ejik83
	Stream
	2012
	RCT
	2
	Early
	Uncertain
	Low risk
	Low risk
	24 mths
	Usual care
	Intensive treatment

	van Vollenhoven84 
	Oral Standard
	2012
	RCT
	4
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	MTX
	Tofacitinib/MTX
or Adalimumab/MTX

	Verstappen85
	Camera
	2007
	Open label
	2
	Early
	High risk
	High risk
	Indeterminate
	24 mths
	Usual care
	Combination DMARDs

	Weinblatt86
	Go Further
	2013
	RCT
	2
	Est’lishd
	Low risk
	Low risk
	Low risk
	6 mths
	MTX
	Golimumab/MTX

	Westhovens87
	-
	2009
	RCT
	2
	Early
	Low risk
	Low risk
	Low risk
	12 mths
	MTX
	Abatacept/MTX



[bookmark: _Toc11917782][bookmark: _Toc7351280][bookmark: _Toc7191104]Supplement 1 Table 4. Systematic Review of Trials Of Intensive Treatment And Remissions - Head-To-Head Studies

	First Author
	Study
	Year
	Design
	Groups
	RA Duration
	Quality Assessments
	Months Follow-up
	Treatments

	
	
	
	
	
	
	Allocation
	Blinding
	Bias Analysis
	
	Non-Biologic
	Biologic

	Goekoop Ruitermann88
	BeSt
	2005
	RCT
	4
	Early
	Low risk
	Low risk
	Low risk
	12
	Combination DMARDs
	Infliximab/DMARDs

	Heimans 56
	Improved
	2014
	RCT
	2
	Early
	Low risk
	High risk
	Unclear
	12
	Triple DMARDs
	Adalimumab/MTX

	Leirisalo-Repo 66
	Neo-Fin RA Co
	2013
	RCT
	2
	Early
	Low risk
	Low risk
	Low risk
	24
	Triple DMARDs
	Infliximab/Triple DMARDs

	O’Dell69
	Racat
	2013
	RCT
	2
	Est’lishd
	Low risk
	Low risk
	Low risk
	12
	Triple DMARDs
	Etanercept/MTX

	Scott72
	Tacit
	2015
	RCT
	2
	Est’lishd
	Low risk
	High risk
	Indeterminate
	12
	Combination DMARDs
	TNF inhibitors/DMARDs

	Moreland67
	Tear
	2012
	RCT
	4
	Early
	Low risk
	Low risk
	Low risk
	24
	Triple DMARDs
	Etanercept/MTX



Reproduced with permission from Hughes et al.92 This is an Open Access article distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0) license, which permits others to distribute, remix, adapt and build upon this work, for commercial use, provided the original work is properly cited. See: https://creativecommons.org/licenses/by/4.0/. The text below includes minor additions and formatting changes to the original text.
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[bookmark: _Toc55826547]Trial Evidence Supporting Treat-To-Target 
[bookmark: _Toc7356604][bookmark: _Toc7689260][bookmark: _Toc11924646]Literature Search 
Searches were conducted in two phases. Phase I scoping searches identified potentially relevant literature. It involved searching MEDLINE, EMBASE, Cochrane Database of Systematic Reviews, Cochrane Central Register of Controlled Trials (CENTRAL), NHS Economic Evaluation Database (NHS EED), Health Technology Assessment Database (HTA), Database of Abstracts of Reviews of Effects (DARE), Web of Science Citation Index Expanded (WoS), Web of Science Citation Index and Conference Proceedings Index (WoS-CPI), EULAR (via Web of Science), ACR (via Web of Science), and ClinicalTrials.gov. Terms for RA were combined with Treat-to-Target terms (obtained and adapted from the review by Schoels et al93, and search filters for RCTs, systematic reviews and economic evaluations were applied. Searches were limited from 2008 to May 2015 for RCTs and systematic reviews, and from 2013 to May 2015 for the cost effectiveness studies. The systematic review was conducted between October 2015 and September 2016.

In phase II a full systematic search of the evidence search was conducted to January 2016, informed and refined by the literature identified from phase I searches. Additional free-text terms for treat-to-target were added to the phase I search strategies to increase the sensitivity of the search. RCT and economic evaluations were searched using sensitive search filters. No date or language limits were applied in the search. Records retrieved from the search were combined with records retrieved from the Phase 1 search, and duplicate titles were removed.

[bookmark: _Toc7356605][bookmark: _Toc7689261][bookmark: _Toc11924647]Inclusion and Exclusion Criteria
RCTs (including cluster RCTs) examining the effectiveness of a treat-to-target strategy or strategies to guide treatment decisions for individual patients compared with (1) usual care (no use of treat-to-target strategies), (2) a treat-to-target strategy with an alternative treatment protocol, or (3) a treat-to-target strategy using an alternative target, on the proportion of patients achieving remission and LDA, and adverse effects, among adults with clinically diagnosed RA (with or without prior conventional DMARD or biologic treatment), commencing or undergoing treatment anywhere on the treatment pathway were included in the review. Sufficient description of the treat-to-target strategy needed to be reported, and reports published as meeting abstracts had to contain sufficient methodological details to allow critical appraisal of study quality. Included studies were limited to those published in the English language. Animal models, preclinical and biological studies were excluded, as were trials of personalised medicine, clinical trials of any other design (i.e. non-randomised) and trials designed to test an active drug against placebo, where both/all trial arms pursue the same target and treatment protocol.
[bookmark: _Toc7356606][bookmark: _Toc7689262][bookmark: _Toc11924648]Screening and Data Extraction
One reviewer examined the titles and abstracts of the records retrieved by the searches, and 5% were checked by another reviewer. Full texts of all studies included at abstract were examined by two reviewers, with discrepancies resolved by discussion, and involvement of a third reviewer where necessary.

Three reviewers undertook data extraction, with each paper being extracted by one reviewer, without blinding to authors or journal. Each reviewer extracted all data relevant to the decision problem on a proportion (1/3) of included RCTs, using a standardised data extraction form. Data on the study characteristics, population characteristics, treat-to-target characteristics, including adverse events were extracted. Each extraction was then checked against the article/s by a second reviewer. Discrepancies were discussed, and an agreement was reached. We planned that a third reviewer would be consulted where no consensus could be reached, however this was not necessary in any instance.

[bookmark: _Toc7356607][bookmark: _Toc7689263][bookmark: _Toc11924649]Studies Identified
[bookmark: _Hlk49418082]Forty-one papers reporting 16 RCTs were included from 16,591 records reviewed.40, 55, 67, 79, 83, 85, 88, 94-127  We excluded 16,412 based on their title and abstract. One hundred and seventy-nine publications were reviewed in detail: we excluded 137 papers describing 53 studies; 103 were not treat-to-target; 14 were not RCTs; five were conference abstracts with insufficient details; another 15 papers were excluded for diverse reasons (Supplement 1 Figure 4). The 42 papers described 16 trials, which enrolled 4660 RA patients. The RCTs comprised four categories (Supplement 1 Table 5), depending on their main features. Six trials (1375 patients) compared treat-to-target with usual care. Seven trials (2418 patients) compared different treatment protocols. Four trials (1408 patients) compared different treatment targets. Two trials (765 patients) had other comparisons of conventional with intensive therapy.
The trials studied different disease stages: eleven trials studied early RA patients; three studied established RA patients, and two studied both early and established RA. Eleven trials included controls receiving less intensive treatment; four of these trials involved groups receiving different intensive treatment strategies. Five trials compared different intensive treatments without controls receiving less intensive therapy, and one trial compared two different targets without controls receiving less intensive therapy. In addition, three trials were cluster randomised and 13 were not.
[bookmark: _Toc7356608][bookmark: _Toc7689264][bookmark: _Toc11924650]Quality Assessment
One reviewer assessed the methodological quality of each included RCT using the Cochrane Collaboration risk of bias assessment criteria, which addressed the following domains: sequence generation; allocation concealment; blinding of participants and personnel; blinding of outcome assessment; incomplete outcome data; and selective outcome reporting, each judged as being high, low or unclear risk of bias.89 We also included three additional domains for cluster RCTs: recruitment bias (whether participants were recruited prior to clusters being randomised); risk of baseline differences between clusters; and attrition of clusters. We classified RCTs as being at overall ‘low risk’ of bias if they were rated as ‘low’ for each of three key domains - allocation concealment, blinding of outcome assessment and completeness of outcome data. RCTs judged as being at ‘high risk’ of bias for any of these domains were judged at overall ‘high risk’. RCTs not judged as being at ‘high risk’ for any of these domains, or ‘low risk’ for all these domains were judged at overall ‘unclear risk’. A second reviewer checked the first reviewer’s quality assessment against the article/s, discrepancies were discussed, and an agreement was reached.

Based on the judgements for allocation concealment, blinded outcome assessment and attrition domains, seven non-cluster RCTs were judged at overall high risk of bias, five at overall unclear risk of bias and one as being at overall low risk of bias. All three included cluster RCTs were considered at overall high risk of bias.

[bookmark: _Toc7191063][bookmark: _Toc7351239][bookmark: _Toc11835909]Supplement 1 Figure 4. PRISMA Flow Diagram Systematic Review of Trials of Intensive Treatment As Treat To Target
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[bookmark: _Toc11917783][bookmark: _Toc7351281][bookmark: _Toc7191105]Supplement 1 Table 5. Systematic Review of Trials Of Intensive Treatment as Treat-To-Target - Included Studies

	Trial
	RA Population
	Study Type
	Trial Start
	RA Diagnosis
	Cases
	Treatment Arms
	Duration (Months)
	Follow Up (Years)
	Primary Outcome
	Location
	Funding

	Treat-to-target Vs Usual Care

	STREAM83
	Early
	RCT
	2004
	2-5 swollen joints
	82
	Conventional
Aggressive
	24
	2
	Joint damage
	Netherlands
	Abbott

	T-4 Study118
	Early
	RCT
	2008
	ACR 1987
	243
	Routine
MMP-3-driven
DAS28 driven
DAS28/MMP-3-driven
	12
	1
	Remission
	Japan
	NR

	Fransen103
	Established
	Cluster RCT
	2000
	ACR
	384
	Usual care
DAS28
	6
	<1
	Low disease activity
	Netherlands
	Pfizer

	Optimisation Adalimumab110, 111 
	Established
	Cluster RCT
	2006
	NR
	308
	Routine
SJC target
DAS28 target
	18
	1.5
	DAS28
	Canada
	Abbott Canada

	TICORA55
	Both
	RCT
	1999
	DAS44 >2.4
	111
	Routine
Intensive
	18
	1.5
	DAS
	UK (Scotland)
	Government

	Van Hulst 122
	Both
	Cluster RCT
	2001
	NR
	248
	Usual care
Intervention
	18
	1.5
	DAS28
	Netherlands
	Academic

	Comparison of Treatment Protocols

	BeSt88, 105
	Early
	RCT
	2000
	ACR 1987
	508
	Sequential monotherapy
Step-up combinations
Initial combinations - prednisone
Initial combinations - infliximab
	12
	10
	HAQ and Joint Damage
	Netherlands
	Academic

	CareRA98, 123, 124 
	Early
	RCT
	2009
	ACR 1987
	High-Risk:289
	1. COBRA Classic
2. COBRA Slim
3. COBRA Avant-Garde
	4
	<1
	Remission
	Flemish countries
	Government

	
	
	
	
	
	Low-Risk: 90
	1. Methotrexate-TSU
2. COBRA Slim
	
	
	
	
	

	COBRA-light 99, 117
	Early
	RCT
	2008
	ACR 1987
	164
	1. COBRA
2. COBRA-light
	12
	2
	DAS44
	Netherlands
	Academic

	FIN-RACo 109, 114
	Early
	RCT
	1993
	ACR 1987
	199
	1. Single drug
2. Combination
	24
	11
	Remission
	Finland
	Academic

	Saunders 115
	Early
	RCT
	2003
	NR
	96
	1. Parallel triple
2. Step-up
	12
	1
	DAS28
	UK
	Government

	TEAR67
	Early
	RCT
	2004
	ACR 1987
	755
	1. Step-up triple
2. Step-up Etanercept
3. Immediate triple
4. Immediate Etanercept
	24
	2
	DAS28
	USA
	Government

	U-Act-Early 40
	Early
	RCT
	2010
	ACR 1987 or 2010
	317
	1. Methotrexate
2. Tocilizumab
3. Tocilizumab/ Methotrexate 
	24
	2
	Sustained remission
	Netherlands
	Hoffmann-La Roche

	Comparison of Different Targets

	Hodkinson 104
	Early
	RCT
	2011
	ACR 2010
	102
	1. SDAI
2. CDAI
	12
	1
	Low disease activity
	South Africa
	Academic

	Optimisation Adalimumab110, 111

	Established
	Cluster RCT
	2006
	NR
	308
	1. Routine
2. SJC target
3. DAS28 target
	18
	1.5
	DAS28
	Canada
	Abbott Canada

	T-4 Study118
	Early
	RCT
	2008
	ACR 1987
	243
	1. Routine
2. MMP-3-driven
3. DAS28 driven
4. DAS28/MMP-3-driven
	12
	1
	Remission
	Japan
	NR

	TEAR67
	Early
	RCT
	2004
	ACR 1987
	755
	1. Step-up triple
2. Step-up Etanercept
3. Immediate triple
4. Immediate Etanercept
	24
	2
	DAS28
	USA
	Government

	Other Comparisons

	CAMERA85, 127
	Early
	RCT
	1999
	ACR 1987
	299
	1. Conventional
2. Intensive
	24
	2
	Sustained remission
	Netherlands
	NR

	BROSG 79, 116
	Established
	RCT
	1997
	ACR 1987
	466
	1. Symptomatic
2. Aggressive
	36
	3
	HAQ
	UK
	Government
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[bookmark: _Toc7356609][bookmark: _Toc7689265][bookmark: _Toc11924651][bookmark: _Toc55826548]Systematic Review of Reviews for Psychological Support 
[bookmark: _Toc7356610][bookmark: _Toc7689266][bookmark: _Toc11924652]Literature Search
The search strategy followed that of one included in a protocol for a systematic review of self-management education programmes for RA Lefevre-Colau et al.128 This search strategy, originally for Ovid MEDLINE, was modified for this review and adapted for use with the other databases. All keywords in the search are based on Medical Subject Headings. Electronic searches of the following 6 databases were performed in March 2015 by the lead author to identify relevant articles: MEDLINE via Ovid, EMBASE via Ovid, CINAHL via EBSCOhost, PsycINFO via Ovid, CDSR and DARE. The reference lists of selected articles were also hand-searched. A further search of the same databases was conducted by the lead author in January 2018, to cover the three years since the previous search.
[bookmark: _Toc7356611][bookmark: _Toc7689267][bookmark: _Toc11924653]Inclusion Criteria
The criteria were systematic reviews: of randomized controlled trials, which test the efficacy of ≥1 psychological component listed in (Supplement 1 Table 6) as an adjunct to medication, with a population of adult participants ≥18 years, with a diagnosis of rheumatoid arthritis (reviews of patients with other health conditions were included if data for rheumatoid arthritis patients were reported separately), reporting findings for at least one of the following primary outcomes: pain, quality of life, functional disability, psychological status and disease activity (secondary outcomes included self-efficacy, coping and self-management behaviours), published in the English language, between January 2000 and March 2015 (updated to January 2018).

[bookmark: _Hlk49418358][bookmark: _Toc11917784][bookmark: _Toc7351282][bookmark: _Toc7191106][bookmark: _Hlk49418375]

Supplement 1 Table 6. Psychological Components in Protocol And Techniques
	Category
	Example of Techniques

	Motivational interviewing
	Affirmations, reflections

	Cognitive behavioural therapy
	Cognitive restructuring, behavioural activation

	Supportive counselling
	Reflection, supportive listening

	Psychotherapy
	Interpretation, confrontation

	Self-regulatory techniques
	Goal setting, action planning

	Mindfulness-based cognitive therapy
	Focus on changing relationship to thoughts

	Disclosure therapy
	Sharing information, often written down


[bookmark: _Toc11924654][bookmark: _Toc7689268][bookmark: _Toc7356612]
Selection of Reviews
One reviewer screened retrieved titles and abstracts to identify potentially relevant reviews. The full texts of these reviews were assessed independently with a second reviewer for eligibility. Discussion was used to resolve differences in selection. This was required for six of the full texts

[bookmark: _Toc7356613][bookmark: _Toc7689269][bookmark: _Toc11924655]Data Extraction
The following data were extracted by one reviewer author using a predesigned data extraction form: review details (author, year of publication); aim and inclusion/exclusion criteria; interventions (psychological content, comparator group); results (number of studies/participants, findings relating to primary/secondary outcomes of this review) and discussion points (key findings, suggestions for future research).

[bookmark: _Toc7356614][bookmark: _Toc7689270][bookmark: _Toc11924656]Reviews Identified
[bookmark: bbib0065][bookmark: bbib0175][bookmark: bbib0180][bookmark: bbib0085][bookmark: bbib0035][bookmark: bbib0195]We identified 1120 citations; after removing duplicates and excluding articles based on their title and abstract, 38 reviews were reviewed in detail and nine were considered for inclusion, (Supplement 1 Figure 5). One review was subsequently excluded due to its low-quality score. The eight selected reviews129-136, including two Cochrane reviews, were published between 2002 and 2016 (Supplement 1 Table 7). For five reviews only findings from sub-group analyses were included. For three of these this was because a mixture of interventions were included e.g. psychoeducational and educational. For the fourth and fifth review this was because of a mixed patient group. Considering the complete and sub-group analyses, the number of randomized controlled trials included in the reviews ranged from 3 to 34 and the number of participants ranged from 194 to 2923. The reviews evaluated 66 primary studies published between 1981 and 2014 involved 7279 participants.

[bookmark: _Toc7356615][bookmark: _Toc7689271][bookmark: _Toc11924657]Quality Assessment
The methodological quality of all reviews was measured using the validated Assessment of Multiple Systematic Reviews (AMSTAR) checklist.137 The methodological quality of a 50% subsample of the reviews was assessed independently by two reviewers. We considered studies with a score between zero and four to be low quality, studies with a score between five and eight to be of moderate quality, and studies with a score between nine and eleven to be of high quality, consistent with previous studies.138, 139 Discussion between data abstracting team was used to resolve small differences in scoring.

Three of the excluded leaving eight included reviews. Three reviews met the predefined score for high quality130, 135, 136 and five for moderate quality studies.129, 131-134 Overall, the methodological quality of included reviews was moderate (mean AMSTAR score = eight).

[bookmark: _Toc7191064][bookmark: _Toc7351240][bookmark: _Toc11835910]Supplement 1 Figure 5. PRISMA Flow Diagram Systematic Review of Reviews Of Psychological Interventions
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[bookmark: _Hlk49418544][bookmark: _Toc11917785][bookmark: _Toc7351283][bookmark: _Toc7191107]Supplement 1 Table 7. Summary of Selected Systematic Reviews
	Author year
	Aim
	Number of studies included
	Total no. of participants
	Interventions included in each review
	Outcomes

	[bookmark: bbib0010][bookmark: btblfn0005][bookmark: btblfn0015][bookmark: btblfn0010]Astin et al. (2002)
	To carry out a meta-analytic review of studies that compared “psychosocial” (e.g. cognitive behavioural, psychoeducational) interventions to non-intervention controls (e.g. wait list, usual care, or attention placebo) in patients with RAb
	25 RCTsc
	1676 patients
	CBTa (13 studies), biofeedback (5 studies), psychotherapeutic interventions (5 studies), disclosure therapy (2 studies)
	Pain, functional disability, psychological status, coping, self-efficacy, tender joints

	Beltman et al. (2010)
	To conduct a meta-analysis of the effectiveness of CBTa for depression in people with underlying somatic disease
	Sub-group of 3 RCTsc included patients with RAb
	194 patients
	CBTa (3 studies)
	Primary outcome depressive symptoms

	Cramp et al. (2013)
	To evaluate the benefit and harm of non-pharmacological interventions for the management of fatigue in people with RAb
	Sub-group of 13 RCTsc included psychosocial interventions
	1556 patients
	Self-management (3 studies), group education (3 studies), CBTa (3 studies), benefit finding (1 study), expressive writing (1 study), mindfulness (1 study), lifestyle management (1 study), energy conservation (1 study)
	Primary outcomes were self-reported fatigue and adverse events. Secondary outcomes were pain, anxiety, depression, disability, tender and swollen joints

	Dissanayake and Bertouch (2010)
	To identify individual psychological interventions for which there is high quality evidence
	34 RCTsc
	2021 patients
	CBTa (16 studies), disclosure therapy (4 studies), counselling (3 studies), biofeedback (2 studies), relaxation training (2 studies), meditation and mindfulness (2 studies), psychotherapy (2 studies).
	Pain, biomedical and clinical markers of disease, disability, mood and cognition, behaviour, patient satisfaction

	[bookmark: bbib0120]Knittle et al. (2010)
	To determine the overall efficacy of psychological interventions of increasing physical activity, as well as of reducing pain, disability, depressive symptoms, and anxiety among patients with RAb. Also, to determine whether interventions including more techniques derived from Self-Regulatory Theory produce greater treatment gains than those using fewer such techniques
	27 RCTsc
	1663 patients
	Group education (8 studies), CBTa (7 studies), Education (3 studies), pain management (3 studies), stress management (2 studies), combination therapy CBTa and occupational therapy (1 study), relaxation (1 study), mindfulness (1 study), self-instruction (1 study)
	Physical activity, pain, disability, depressive symptoms and anxiety

	Niedermann et al. (2004)
	To systematically collect RCTsc examining educational and psychoeducational interventions for RAb patients, with focus on their long-term effectiveness
	Sub-group of 4 RCTsc included psychoeducational interventions
	369 patients
	CBTa (3 studies), stress management (1 study)
	Improved knowledge, health behaviour, or skills to influence psychological or physical health status

	Nyssen et al. (2016)
	To review the clinical effectiveness and cost-effectiveness of therapeutic writing for people with long-term conditions compared with no writing, or other controls, reporting any relevant clinical outcomes
	Sub-group of 4 RCTsc included patients with RAb
	380 patients
	Therapeutic writing (4 studies)
	Studies reporting any relevant clinical outcomes including both disease-specific outcomes and generic outcomes.

	Riemsma et al. (2003)
	To examine the effectiveness of patient education interventions on health status in patients with RAb
	Sub-group of 29 RCTsc included psychological interventions
	2923 patients
	Counselling (5 studies), Behavioural treatment (24 studies)
	Pain, functional disability, psychological well-being, disease activity



Reproduced with permission from Prothero et al.140 This is an Open Access article distributed in accordance with the terms of the Creative Commons Attribution Non-Commercial-No Derivatives (CC BY-NC-ND 4.0) license, which permits others to distribute this work, for non-commercial use, provided the original work is properly cited and no alteration is made to the material. See: https://creativecommons.org/licenses/by-nc-nd/4.0/.’
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[bookmark: _Toc7356616][bookmark: _Toc7689272][bookmark: _Toc11924658][bookmark: _Toc55826549]Systematic Review of Motivational Interviewing In Rheumatic Diseases 
[bookmark: _Toc7356617][bookmark: _Toc7689273][bookmark: _Toc11924659]Literature Search
We searched seven databases: MEDLINE, PsycARTICLES, PsycINFO, Embase, Web of Science, Ingenta Connect and Cumulative Index to Nursing and Allied Health Literature (CINAHL) from beginning to 4 July 2015. The search terms included MI, chronic disease, long-term conditions, health behaviours, physical activity/exercise, treatment adherence, musculoskeletal conditions, diet and substance abuse. The terms were searched separately and combined with Boolean operators (AND/OR). 

[bookmark: _Toc7356618][bookmark: _Toc7689274][bookmark: _Toc11924660]Inclusion Criteria
The criteria were systematic reviews, randomised controlled trials, interventional studies and pilot studies examining the effects of motivational interviewing interventions on patients with musculoskeletal and rheumatic diseases in English until 4 July 2015.

[bookmark: _Toc7356619][bookmark: _Toc7689275][bookmark: _Toc11924661]Screening and Data Extraction
One researcher independently assessed studies for eligibility and extracted data. This included year, aims, design, intervention and outcome.

[bookmark: _Toc7356620][bookmark: _Toc7689276][bookmark: _Toc11924662]Studies Identified
We identified 920 publications; after removing duplicates and excluding articles based on their title and abstract, 15 studies were reviewed in detail and seven were included after full-text retrieval141-147 (Supplement 1 Figure 6) for more details. These studies comprised one systematic review, two randomized controlled trials, two interventional studies and two pilot studies. These are summarised in Supplement 1 Table 8.

[bookmark: _Toc7356621][bookmark: _Toc7689277][bookmark: _Toc11924663]Quality Assessment
The systematic review had moderate quality based on the Assessment of Multiple Systematic Reviews (AMSTAR) checklist.137 The two clinical trials had moderate levels of quality using the Cochrane Collaboration tool for assessing risk of bias89; in both the patients knew which treatments they were receiving. The pilot and interventional studies were all likely to involve bias and their quality was therefore uncertain; however, overall, they provided insufficient detail for definitive assessments of their quality.
[bookmark: _Toc7191065][bookmark: _Toc7351241][bookmark: _Toc11835911]Supplement 1 Figure 6. PRISMA Flow Diagram Systematic Review of Motivational Interviewing
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[bookmark: _Toc7191108][bookmark: _Toc7351284][bookmark: _Toc11917786]Supplement 1 Table 8. Summary of Selected Studies For Systematic Review of Motivational Interviewing

	Authors
	Year
	Aims
	Design
	Intervention
	Outcome

	Chilton et al 142
	2012
	To evaluate the effectiveness of MI to create change within musculoskeletal health care and identify the level of training received
	Systematic review
	Five studies within chronic pain, low back pain, FM and osteoporosis (cluster/non/and randomized trials, and quasi-experimental studies)
	Inconclusive due to great variation in delivery modality, musculoskeletal conditions, and type of MI intervention

	Zwikker et al147
	2014
	To assess the effect of an intervention based on MI on changes in medication beliefs and adherence in RA
	RCT
	MI-guided group sessions led by a pharmacist vs brochure about prescribed DMARD (information only)
	No superiority of intervention over control arm in changing beliefs about medication and increasing adherence-related outcomes such as walking and cholesterol levels

	Karlsson et al146
	2014
	To develop and evaluate a method for smoking cessation support for patients with RA
	Pilot study
	Rheumatology nurse with MI and smoking cessation training provided individualized smoking cessation support every 4 weeks over 2 years
	43% of patients with RA within the smoking cessation programme stopped smoking

	Ferguson et al145
	2013
	To adapt a psychological intervention based on CBT and MI for RA patients and assess its effectiveness in terms of improving adherence and quality of life
	Pilot study
	Up to six individual sessions of compliance therapy vs usual care
	Significant improvement in mean post-intervention scores on both adherence measures, but not in the control group

	Ang et al 141
	2013
	To test the efficacy of MI in promoting exercise and improve symptoms in patients with FM
	RCT
	Six MI sessions vs an equal number of FM self-management lessons (education)
	Despite a lack of benefit in the long-term, MI appeared to confer short-term benefits about self-reported physical activity and clinical outcomes

	Everett et al144
	2012
	To evaluate the 6-month effect of INC on patients with SLE participating in an ongoing CVD prevention counselling programme
	Interventional study
	INC incorporated patient-centred methods (tailored nutrition education, goal setting and MI). Changes in select nutrients and diet habits, anthropometric measures and clinical outcomes were evaluated
	A 6-month preliminary analysis suggested that INC using patient-centred methods was effective in promoting changes in nutrient intake, diet habits and possibly anthropometric measures (reduced fat and calorie intake and increased fruits, vegetables, and fibre)

	De Gucht et al 143
	2012
	To examine the effects of a theory-based psychological intervention to increase physical activity among patients with RA
	Interventional study
	A 1-hour patient education session, one MI and two SR sessions vs patient education alone
	The MI + SR intervention outperformed the control group in terms of sustained increases in physical activity at 32 weeks


33

CBT - cognitive behavioural therapy; CVD - cardiovascular disease; DTM - disease therapy management; HAQ - Health Assessment Questionnaire; INC - individualized nutrition counselling; MI - motivational interviewing; SR - self-regulation.  

[bookmark: _Toc7356622][bookmark: _Toc7689278][bookmark: _Toc11924664][bookmark: _Toc55826550]Systematic Review of Nurse Provided Care In RA 
[bookmark: _Toc7356623][bookmark: _Toc7689279][bookmark: _Toc11924665]Literature Search 
A systematic literature search was carried out using Medline as well as hand searching the systematic reviews relevant to this topic. The key word search terms used were ‘arthritis, rheumatoid’ (MeSH) and “nursing”. 

[bookmark: _Toc7356624][bookmark: _Toc7689280][bookmark: _Toc11924666]Inclusion/Exclusion Criteria
The inclusion criteria comprised: patients had a diagnosis of RA, the study investigated the role of specialist nurses in their management, the study design was a clinical trial,  a qualitative research study or an observational study, the paper was in English, and the paper was published between January 2000 and August 2018.

[bookmark: _Toc7356625][bookmark: _Toc7689281][bookmark: _Toc11924667]Screening
[bookmark: _Toc7356626][bookmark: _Toc7689282]One reviewer screened titles/abstracts identified in searches. A second reviewer independently screened the full text of 10% of all publications identified against agreed inclusion criteria. 

[bookmark: _Toc7356627][bookmark: _Toc7689283][bookmark: _Toc11924668]Data Extraction
Two reviewers extracted data including study design, year, setting, patients, the questions addressed and main conclusions of the study. 

[bookmark: _Toc7356628][bookmark: _Toc7689284][bookmark: _Toc11924669]Studies Identified 
The PRISMA flow diagram is shown in Supplement 1 Figure 7. The systematic review identified 657 publications with 52 selected for detailed review. 32 papers were excluded, comprising 11 on unrelated topics, eight editorial and opinion pieces, six secondary reports of included studies, four opinion surveys, and three systematic reviews. Twenty papers were included comprising: nine trials (1974 patients)148-155; seven qualitative studies (242 patients)156-162; and four observational studies (1234 patients)163-166 - two with cohort two with case control designs. Details of these studies are shown in Supplement 1 Table 9.

[bookmark: _Toc7356629][bookmark: _Toc7689285][bookmark: _Toc11924670]Quality Assessment
These studies used multiple methods and their quality was assessed comparatively using CASP-UK Checklists for randomised controlled trials, qualitative studies, cohort and case control studies.167 These assessments (Supplement 1 Tables 10-13) showed the studies had moderate to good quality. There were design challenges in the trials, because full blinding was impossible, they showed no differences between doctor and nurse led care, and assessing harms was difficult.

[bookmark: _Toc7191066][bookmark: _Toc7351242][bookmark: _Toc11835912]Supplement 1 Figure 7. PRISMA Flow Diagram Systematic Review Nurse Provided Care In RA
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[bookmark: _Toc11917787][bookmark: _Toc7351285][bookmark: _Toc7191109]Supplement 1 Table 9. Summary Of Selected Studies For Systematic Review Of Nurse Provided Care In RA

	Publication
	Year
	Setting
	Patients
	Questions

	Trials

	Tijhuis et al155
	2002
	12-month trial in 6 Dutch clinics
	210
	Differenced from nurse specialists, inpatient team and day patient teams

	Hill et al149 
	2003
	12-month trial in one English clinic
	80
	Difference between nurse and doctor care on outcomes and satisfaction

	Ryan et al154 
	2006
	12-month trial in one English clinic
	71
	Impact of rheumatology nurses in drug monitoring clinic

	Koksvik et al150
	2013
	21-month trial in Norwegian clinic
	68
	Rheumatology nurses’ impact on patient satisfaction after starting drugs

	Larsson et al151
	2014
	12-month trial in Swedish clinic
	107
	Differences in nurse and rheumatologist-led outcomes

	Primdahl et al153 
	2014
	24-month trial in two Danish clinics
	287
	Difference in rheumatologist, shared care and nurse consultations

	Ndosi et al152
	2014
	12-month trial in 10 English clinics
	181
	Difference in rheumatologist, shared care and nurse consultation outcomes

	Dougados et al148
	2015
	6-month trial in 19 French clinics
	970
	Impact of a nurse-led programme on comorbidities

	Qualitative

	Temmink et al161
	2000
	Semi-structured telephone interviews across 6 rheumatology clinics in the Netherlands
	128
	Patients’ perceptions on quality of care in nurse clinics

	Long et al159
	2002
	Comparative study of three long-term conditions including RA in English region
	16
	How nurses assess patients’ needs

	Arvidsson et al156
	2006
	Specialist centre in Sweden
	16
	Nurse-led rheumatology clinic impact

	Primdahl et al160
	2011
	Comparing medical, nursing and shared-care outpatients in two Danish hospitals
	33
	Impact of different outpatient settings

	Bala et al157
	2012
	Three Swedish nurse-led rheumatology outpatient clinics
	18
	Care in nurse led rheumatology clinics

	Larsson et al158
	2012
	Swedish nurse-led rheumatology clinic for patients receiving biological therapy
	13
	Patients’ experiences of nurse-led clinic

	van Eijk-Hustings et al162 
	2013
	Three outpatient rheumatology clinics in different areas of The Netherlands.
	18
	Expectations of rheumatology nursing care

	Observational

	Esselens et al163 
	2009
	Cross-sectional comparison of programmed multidisciplinary care with standard care in early RA in on Belgian centre
	191
	Benefit of programmed care involving specialist nurses

	Watts et al166 
	2015
	Prospective study in 7 primary care practices one English rheumatology clinic
	349
	Determining outcome of nurse-led community care

	Solomon et al165 
	2015
	Record reviews in 7 US rheumatology practices with/without nurses/physician assistants
	301
	Compared clinical outcomes

	Muñoz-Fernández et al164 
	2016
	Prospective study in 39 Spanish rheumatology clinics
	393
	Comparing units with and without nurse-led clinics







[bookmark: _Toc11917788][bookmark: _Toc7351286][bookmark: _Toc7191110][bookmark: _Toc7356630][bookmark: _Toc7689286][bookmark: _Toc11924671]Supplement 1 Table 10. Nurse Provided Care In RA: Quality of Randomised Controlled Trial on CASP-UK Checklist
	Study
	Tijhuis et al155
	Hill et al149
	Ryan et al154
	Koksvik et al150
	Larsson 
et al151
	Primdahl et al153
	Ndosi et al152
	Dougados et al148

	Did the trial address a clearly focused issue?
	Y
	N
	Y
	Y
	Y
	Y
	Y
	Y

	Was the assignment of patients to treatments randomised?
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Were all the patients who entered the trial properly accounted for at its conclusion?
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Were patients, health workers and study personnel ‘blind’ to treatment?
	N
	N
	N
	N
	N
	N
	N
	N

	Were the groups similar at the start of the trial
	N
	Y
	N
	Y
	Y
	Y
	Y
	Y

	Aside from the experimental intervention, were the groups treated equally?
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	How large was the treatment effect?
	N
	N
	N
	N
	N
	N
	N
	N

	How precise was the estimate of the treatment effect?
	N
	N
	N
	Y
	N
	Y
	Y
	N

	Can the results be applied to the local population, or in your context?
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Were all clinically important outcomes considered?
	N
	N
	N
	N
	Y
	Y
	Y
	Y

	Are the benefits worth the harms and costs?
	N
	N
	N
	N
	Y
	Y
	Y
	Y

	Overall Score
	5/11
	5/11
	5/11
	7/11
	8/11
	9/11
	9/11
	8/11





[bookmark: _Toc11917789][bookmark: _Toc7351287][bookmark: _Toc7191111]Supplement 1 Table 11. Nurse Provided Care In RA: Quality of Qualitative Studies on CASP-UK Checklist

	Study
	Temmink et al161
	Long et al159
	Arvidsson et al156
	Primdahl et al160
	Bala et al157
	Larsson et al158
	van Eijk-Hustings et al162

	Was there a clear statement of the aims of the research?
	Y
	Y
	N
	N
	N
	Y
	Y

	Is a qualitative methodology appropriate?
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Was the research design appropriate to address the aims of the research?
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Was the recruitment strategy appropriate to the aims of the research? 
	Y
	N
	Y
	Y
	Y
	Y
	N

	Was the data collected in a way that addressed the research issue? 
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Has the relationship between researcher and participants been adequately considered? 
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Have ethical issues been taken into consideration? 
	Y
	Y
	Y
	Y
	Y
	Y
	Y

	Was the data analysis sufficiently rigorous? 
	N
	N
	Y
	Y
	Y
	Y
	Y

	Is there a clear statement of findings? 
	N
	Y
	N
	N
	N
	N
	N

	How valuable is the research? 
	Y
	N
	N
	N
	Y
	N
	N

	Overall Score
	8/10
	7/10
	7/10
	7/10
	8/10
	8/10
	7/10



[bookmark: _Toc11917790][bookmark: _Toc7351288][bookmark: _Toc7191112]Supplement 1 Table 12. Nurse Provided Care In RA: Quality of Cohort Studies On CASP-UK Checklist

	Study
	Muñoz-Fernández et al164 
	Solomon et al165 

	Did the study address a clearly focused issue?
	Y
	Y

	Was the cohort recruited in an acceptable way?
	Y
	Y

	Was the exposure accurately measured to minimise bias?
	Y
	Y

	Was the outcome accurately measured to minimise bias?
	Y
	Y

	Have the authors identified all important confounding factors?
	N
	N

	Have they taken account of the confounding factors in the design and/or analysis?
	N
	N

	Was the follow up of subjects complete enough?
	Y
	N

	Was the follow up of subjects long enough?
	Y
	Y

	What are the results of this study?
	Y
	Y

	How precise are the results?
	N
	N

	Do you believe the results?
	Y
	Y

	Can the results be applied to the local population?
	Y
	Y

	Do the results of this study fit with other available evidence?
	Y
	Y

	What are the implications of this study for practice?
	Y
	Y

	Overall Score
	11/14
	10/14




[bookmark: _Toc11917791][bookmark: _Toc7351289][bookmark: _Toc7191113]Supplement 1 Table 13. Nurse Provided Care In RA: Quality of Case Control Studies on CASP-UK Checklist
	Study
	Esselens et al163
	Watts et al166

	Did the study address a clearly focused issue?
	Y
	Y

	Did the authors use an appropriate method to answer their question?
	Y
	Y

	Were the cases recruited in an acceptable way? 
	Y
	Y

	Were the controls selected in an acceptable way? 
	N
	Y

	Was the exposure accurately measured to minimise bias? 
	N
	N

	Aside from the experimental intervention, were the groups treated equally? 
	N
	N

	Have the authors taken account of the potential confounding factors in the design and/or in their analysis? 
	N
	N

	How large was the treatment effect? 
	Y
	N

	How precise was the estimate of the treatment effect? 
	Y
	N

	Do you believe the results? 
	Y
	Y

	Can the results be applied to the local population? 
	Y
	Y

	Do the results of this study fit with other available evidence? 
	Y
	Y

	Overall Score
	8/12
	7/12


41



[bookmark: _Toc55826551]Portrayal of RA By UK National Newspapers 
[bookmark: _Toc7356631][bookmark: _Toc7689287][bookmark: _Toc11924672]Patient and Public Involvement Approach
The study was based on a patient and public involvement approach and involved academics and people with RA working together on this project. One impetus for the study was the frustration of service users with RA about society’s lack of awareness of RA and its impact on people with the disease. Another impetus was the mistaken assumption that RA is a natural consequence of ageing 

[bookmark: _Toc7356632][bookmark: _Toc7689288][bookmark: _Toc11924673]Data Collection
The LexisNexis professional electronic newspaper database was searched for articles from national and non-specialist UK newspapers. The tabloid, middle market, and broadsheet newspapers included in this study and their circulation figures are shown in Supplement 1 Table 14.
[bookmark: _Toc7191114][bookmark: _Toc7351290][bookmark: _Toc11917792]Supplement 1 Table 14. Newspapers Included In The Study
	Tabloid/Mass Market
	Middle Market
	Broadsheet/Quality Press

	The Sun (1,666,715) #
Daily Mirror (724,888) #
Daily Star (443,452) #
The People (240,846) #
	Daily Mail (1,511,357) #
Daily Express (392,526) #
The Mail on Sunday (168,164) #
	Daily Telegraph (472,258) #
The Times (451,261) #
The Guardian (156,756) #
The Independent (55,193) *
The I (266,768) #
The Sunday Times (792,324) #
The Sunday Telegraph (359,400) #
The Observer (185,752) #


#Figures shown by average circulation for January 2017. *No figures are available for the Independent broadsheet newspaper for January 2017, as publication ceased in print form, and it is now only available online. The stated figure is therefore based on average circulation for January 2016 when it was still in print.

Reproduced with permission from Bassett et al.168 This is an Open Access article distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0) license, which permits others to distribute, remix, adapt and build upon this work, for commercial use, provided the original work is properly cited. See: https://creativecommons.org/licenses/by/4.0/. The text below includes minor additions and formatting changes to the original text.

Tabloids can be defined by their straightforward use of language, the shortness of their articles and the use of many illustrations that appeal to a wide readership. In addition, the colourful imagery that is typical of a tabloid’s front page is anchored by striking headlines. Another feature of these mass market newspapers is the subject matter of entertainment, sports, crime, and celebrity stories that often invoke scandal or have a sexual element. Although these characteristics are also found in the broadsheet newspapers, they assume greater importance and prominence in the tabloids.
By contrast, broadsheets also known as quality newspapers were traditionally defined by their large format and their higher level of language compared to tabloids. Furthermore, they are characterised by an editorial and presentational style where the focus is on the ‘serious news’ of politics, business, economics, and world affairs. The middle market newspapers in contrast, combine the entertainment features of the tabloids with the coverage of ‘serious’ topics associated with the quality press.

[bookmark: _Toc7356633][bookmark: _Toc7689289][bookmark: _Toc11924674]Data Selection
The inclusion criteria for the analysis were: (i) articles with the phrase ‘rheumatoid arthritis’ in the headline and/or lead paragraph, and (ii) published between 26th July 2011 and 26th July 2016.  As one person had primary responsibility for the analysis of the newspaper items, a five-year time span for the identification of articles was agreed among the authors as manageable given the amount of data. A 5-year time period has also been deemed appropriate in other research on newspaper portrayals of long-term illnesses. 

The exclusion criteria were: (i) items which referred to RA only once, (ii) duplicate articles, (iii) letters that sought medical advice, and (iv) product advertisements.

[bookmark: _Toc7356634][bookmark: _Toc7689290][bookmark: _Toc11924675]Data Analysis
All articles were uploaded to NVivo Pro 11 to aid the analytical process. A thematic analysis based on a realist perspective was applied to the dataset of newspaper articles. In this approach, codes and themes were not predetermined deductively by a theoretical framework but were generated inductively from the data. As the results of the literature search/review discovered little information about the language used in the popular press to portray RA, an inductive orientation to the analysis fitted in with the explorative nature of the research.

In reference to a grounded theory approach, the second author systematically interrogated the data set through ‘open coding’ with the ‘constant comparative’ method. In this way, simultaneous comparison of codes and data were identified, followed by the refinement of codes into themes. A random sample of 25% of the coded data was then cross-checked by the third author and a consensus was reached on final codes and themes. This form of triangulation was designed to limit researcher subjectivity during the analytical process. The results of the thematic analysis were member checked by proxy with a group of clinicians (e.g. nurses and doctors) drawn from the authors’ academic rheumatology department. We used this strategy, because departmental expert service users recommended not to approach service users for the validation of findings, but instead involve clinicians in this process. Service users have at times disclosed negative reactions to media coverage of RA to clinical staff during consultations.

[bookmark: _Toc7356635][bookmark: _Toc7689291][bookmark: _Toc11924676]Articles Identified
The initial search in the LexisNexis database generated 413 articles from 15 national and non-specialist newspapers, of which 147 qualified according to the inclusion criteria. Supplement 1 Table 15 provides a breakdown of the frequency of articles about RA by newspaper source. The majority (n = 106, 72%) appeared in tabloid/middle market newspapers, with just 28% (n = 41) featured in broadsheets. 81% (n = 86) of tabloid/middle market articles were printed in the Daily Express, Daily Mail, and Daily Mirror. 56% (n = 23) of broadsheet items were in the Daily Telegraph alone.

[bookmark: _Toc7191115][bookmark: _Toc7351291][bookmark: _Toc11917793]Supplement 1 Table 15. Frequency of Articles About RA By Newspaper Source
	Newspaper Source
	Number of Articles About RA

	Daily Express
	31

	Daily Mail
	28

	Daily Mirror
	27

	Daily Telegraph
	23

	The Sun
	13

	The Times
	5

	The Guardian
	4

	The Sunday Times
	3

	Daily Star
	3

	Sunday Telegraph
	2

	Mail on Sunday
	2

	The I
	2

	The Independent
	2

	The People
	2

	The Observer
	0

	Total
	147



'Reproduced with permission from Bassett et al.168 This is an Open Access article distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0) license, which permits others to distribute, remix, adapt and build upon this work, for commercial use, provided the original work is properly cited. See: https://creativecommons.org/licenses/by/4.0/. The text below includes minor additions and formatting changes to the original text.
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