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The adherence questionnaires in chronic inflammatory rheumatic diseases and their psychometric properties: a systematic literature review Authors: Antsa Rakotozafiarison 1* , Déborah Puyraimond-Zemmour 1,2* , Xavier Romand 3,4 , Matthieu Lavielle 5 , Anna Moltó 6,7 , Rene-Marc Flipo 8 , Christophe Richez 9,10 , Alain Saraux 11,12 , Maxime Dougados 6,7 , Laure Gossec 1,2 *The first 2 authors contributed equally. In chronic inflammatory rheumatic diseases (CIRDs) including rheumatoid arthritis (RA), spondyloarthritis (SpA), psoriatic arthritis (PsA), crystal-induced arthritis and connective tissue diseases (CTD), adherence to disease-modifying drugs is only moderate over the long term [START_REF] Van Den Bemt | Medication adherence in patients with rheumatoid arthritis: a critical appraisal of the existing literature[END_REF][START_REF] Beauvais | One-third of patients are low-adherent to methotrexate for rheumatoid arthritis at the initiation of a first biologic. A cross-sectional study investigating adherence rate and factors[END_REF]. Insufficient patient adherence to treatments may lead to complications, unnecessary treatment switches, and increased costs [START_REF] Pasma | Does non-adherence to DMARDs influence hospital-related healthcare costs for early arthritis in the first year of treatment?[END_REF]. Therefore, patient adherence to treatment should be assessed, however the optimal assessment method has not been determined [START_REF] Gossec | Recommendations for the assessment and optimization of adherence to disease-modifying drugs in chronic inflammatory rheumatic diseases: A process based on literature reviews and expert consensus[END_REF].

The objective of this systematic literature review was to assess the psychometric properties of the main drug adherence questionnaires in patients with CIRDs.

In January 2019, a systematic literature review was performed in three databases (Pubmed, Cochrane central register of clinical trials, Embase) and several websites (Clinicaltrials.gov, World Health Organisation and the French High Authority of Health) as well as congress abstracts from the American and European congresses of the previous 3 years. The scope was limited to questionnaires published in English to assess adherence to drugs such as disease-modifying drugs, in CIRDs, i.e., RA, SpA, PsA, CTD, crystal-induced arthritis, vasculitis, and auto-inflammatory diseases [START_REF] Gossec | Recommendations for the assessment and optimization of adherence to disease-modifying drugs in chronic inflammatory rheumatic diseases: A process based on literature reviews and expert consensus[END_REF][START_REF] Lavielle | Methods to improve medication adherence in patients with chronic inflammatory rheumatic diseases: a systematic literature review[END_REF]. All questionnaires used to assess adherence were collected, then a specific search using the questionnaire name was carried out to obtain data on their psychometric properties according to the OMERACT filter [START_REF] Boers | Developing core outcome measurement sets for clinical trials: OMERACT filter 2.0[END_REF]. We assessed overall validity, sensitivity (Se), specificity (Sp), internal consistency by Cronbach coefficient, reliability, and sensitivity to change. To summarise the data, and because a metaanalysis was not possible, properties are presented semi-quantitatively [START_REF] Boers | Developing core outcome measurement sets for clinical trials: OMERACT filter 2.0[END_REF].

Of 1209 publications and 194 other documents, 242 papers reported adherence. Of these, 131 articles used questionnaires: 69/154 (44.8%) in RA, 27/40 (67.5%) in systemic lupus erythematosus (SLE), 14/21 (66.6%) in SpA, 9/16 (56.2%) in PsA, 8/35 (22.8%) in crystal-induced arthritis and 4/6 (66.6%) in other CTD. Four questionnaires were used to evaluate drug adherence [START_REF] Klerk | The compliance-questionnaire-rheumatology compared with electronic medication event monitoring: a validation study[END_REF][START_REF] Thompson | Reliability and validity of a new Medication Adherence Rating Scale (MARS) for the psychoses[END_REF][9][10] (Table 1). The most used questionnaire was the MMAS (Morisky Medication Adherence Scale). The Compliance Questionnaire of Rheumatology (CQR) was validated in 85 patients with CIRD against as external standard with an electronic medication monitoring; the MASRI (Medication Adherence Self-report Inventory) was validated in 55 patients with SLE against adherence based on pharmacy refill information.

The MMAS was validated in 91 patients with gout against medication possession ratio and the MARS (Medication Adherence Report Scale) in 108 patients with RA. Reproducibility was correct; some questionnaires are subject to copyright (Table 2).

Our results indicate that four questionnaires are being used to measure medication non-adherence in CIRDs; the most used is the MMAS which is unfortunately copyrighted and not fully validated in rheumatology. The CQR and MASRI questionnaires were the mostextensively validated in rheumatology, but the CQR is long and the MASRI only used for SLE. Thus it appears that to date, a simple, reliable and valid questionnaire to assess drug adherence is lacking.
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Table 1 .

 1 Questionnaires used to evaluate drug adherence in recently published studies

			RA	SpA	Lupus	PsA	Cristal induced arthritis	Vasculitis and auto-inflammatory diseases
	Total number of studies	154	21	40	16	35	6
	Number	of					
	articles using adherence	69 (44.8%) 14 (66.6%) 27 (67.5%) 9 (56.2%) 8 (22.8%)	4 (66,6%)
	questionnaires					
	Number questionnaires of	3	3	3	3	3	2
	Most questionnaire used	CQR	MMAS	MMAS	MMAS	MMAS	MMAS
	Other questionnaires used	MMAS, MARS	CQR, MARS	CQR, MASRI	CQR, MARS	MARS, CQR	CQR
	MMAS: Morisky Medication Adherence Scale; MASRI: Medication Adherence Self-Report
	Inventory; MARS: Medication Adherence Report Scale; CQR: Compliance Questionnaire of
	Rheumatology					

Table 2 .

 2 Questionnaires performances to assess adherence in chronic inflammatory rheumatic
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