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ABSTRACT 
A clinical guideline is a document with the aim of guiding decisions based on evidence regarding diagnosis, management, and treatment in specific areas of health care. Specific to rheumatic and musculoskeletal diseases (RMDs), adherence to clinical guidelines recommendations impacts the outcomes of people with these diseases. However, currently, the uptake of recommendations is less than optimal in rheumatology. 
The World Health Organization (WHO) has described the implementation of evidence-based recommendations as one of the greatest challenges facing the global health community and has identified the importance of scaling up these recommendations. But closing the evidence-to-practice gap is often complex, time consuming and difficult. In this context, the implementation science offers a framework to overcome this scenario.
This article describes the principles of implementation science to facilitate and optimise the uptake of clinical recommendations in RMDs. Embedding implementation science methods and techniques into recommendation development and daily practice can help maximise the likelihood that implementation is successful in improving the quality of healthcare and healthcare services. 

Introduction
The dissemination of evidence-based recommendations is considered a key step for improving the quality of care. However, simple dissemination of information has rarely been effective in changing clinical practices and behaviour (1, 2). More specifically, in rheumatic and musculoskeletal diseases (RMDs), adherence to and uptake of recommendations is often sub-optimal (3, 4). This is critical as it has been demonstrated the benefit of the adherence to clinical recommendations (5). 
Designing and conducting the implementation of recommendations is a complex and daunting task, especially for those new to implementation and without specific training (6). For this purpose, the implementation science provides methods, processes and strategies to promote and accelerate the systematic uptake of proven (evidence-based) practices (6), for example by developing an understanding of what influences implementation, or by testing behavioural, policy and health system interventions to overcome barriers to implementation (7). 
On the other hand, implementation also requires participation and interaction of multiple actors, organisations and care levels, and the provision of resources (human, time and economic) (8).
The aim of this article is to provide a brief guide to principles that facilitate the implementation of recommendations in RMDs. It will contribute to improve the quality and effectiveness of health services and reduce variations in care for RMDs.

General principles of implementation
First of all, it is important to summarise the main general principles of implementation science (9, 10). Without this educational basis, it is not possible to put the implementation of a single or a set of recommendations into practice successfully. These general principles include the phases of implementation that will be described in detail.
Figure 1 outlines the general principles of implementation: 1) the multilevel approach, 2) the need to prioritise and adapt, 3) the implementation team, 4) the nature of the implementation process, 5) the need for resources, and 6) the phases of implementation. 
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Descripción generada automáticamente con confianza media]Figure 1. Principles of implementation and its phases.

Connected to the multilevel approach, recommendations can influence three levels (macro, meso, micro), all of which might have an impact on implementation. The macro-level is the policy level. Depending on the country, health policymakers might decide, for example, which biological therapies are available nationally. National societies of rheumatology would be at this macro-level as well. The meso-level (primary care, regional organisations, patient charities, or hospitals) addresses decentralisation, common in many health systems worldwide, and organisational aspects (10). At this level, clinical protocols and pathways may “encourage or promote” specific treatment alternatives over others and decisions on human resources allocation are also made (e.g., nurses specialised in RMDs). The micro-level corresponds to the clinicians, healthcare professionals, and patients, who will eventually decide, for example, which type of exercises are more appropriate for individual patients with RMD or which joints to examine.
Implementation can be determined through prioritisation and local adaptations. Prioritisation refers to the selection of recommendations to put into practice, usually based on feasibility, potential for impact, patient and population need etc. The adaptation of recommendations to local needs might be necessary, and how it is implemented may vary in different health systems where there may be different professional roles, access to drugs, etc. A recommendation can propose an intervention e.g. a joint education program provided by occupational therapists, but in a specific setting, where occupational therapists are not available, this task can be offered by a specialised nurse or physiotherapist.
The implementation team is necessary at the local level and should be multidisciplinary, ideally with guidance from those who developed the recommendations and could vary depending on the recommendations to implement (e.g., one may need a politician, another a pharmacist). Besides a team, other resources necessary for implementation can include time, financial support, patient and public involvement and engagement, and digital innovation.
Implementation requires specific knowledge mobilisation skills and training, not only the implementation team but also the clinical guideline developers. A minimum implementation knowledge includes the basis, methodology, and processes of implementation science and the practical application of theory. 
Although implementation is better apprehended in its phases (Table 1), it is critical to acknowledge that many processes and actions will run in parallel and circles based on immediate feedback from the field; as implementation is an iterative and dynamic process.
A final educational point is the terminology used, which will be new to many. The Effective Practice and Organisation of Care (EPOC) of the Cochrane Collaboration provides terms and definitions (11). Here for example, “continuity of care” is defined as “Interventions to reduce fragmented care and undesirable consequences of fragmented care, for example by ensuring the responsibility of care is passed from one facility to another so the patient perceives their needs and circumstances are known to the provider”. 

Implementation phases
Regarding the phases of implementation (Table 1), the implementation of any recommendation starts with an implementation plan. Usually, implementation planning starts upon guideline completion (12). However, implementation is more successful if planning occurs concurrently rather than consecutively to recommendations development, or even before sometimes so that the recommendations issued are clear and useable, target users are primed for adoption, and their needs and preferences are taken into account (13). Implementation plan templates are abundant on the internet, most of which only highlight the actions and actors involved. It is important to determine in this plan which is the recommendations’ implementation objective (e.g., to increase uptake of core treatment, to implement exercise in spondyloarthritis, or having rheumatologists perform synovial fluid aspiration in patients with undiagnosed inflammatory arthritis).
An analysis of context will afterwards assess the organisational, community and individual readiness for change (14). This analysis should identify the care level/s and their relationships (e.g., at what level are specific decisions related to the recommendation taken), the organisational culture and climate (e.g., whether the national societies have the power to homogenise behaviours), which teams will be likely involved in the implementation (e.g., whether a primary care physician should be included), and which are the human, material, economic and time resources available, including a precise description of the information systems. The latter will be critical to both evaluate and ensure that the recommendation is adopted into daily practice. The analysis of the context requires accurate knowledge of current clinical practice in the setting (14). E.g., in the recommendations dealing with the transition of care from paediatrics to adult rheumatology, the age at which children become adults in the different health systems varies across countries (15). 
The following phase is the identification of barriers and facilitators. These are factors that hinder or facilitate, totally or partially, the implementation of a change in clinical practice, which are related to health professionals, social (including patients) and organisational context or to the recommendations (16, 17). Many techniques can be used to identify them, such as Delphi, nominal groups, qualitative interviews, surveys, communities of practice, etc. (18, 19). The Eumusc.net project identified several facilitators and barriers in European rheumatology (20).
Next is the design or selection of implementation strategies, i.e., the interventions that will facilitate the uptake of recommendations (21, 22). Implementation needs to be adjusted for the various target populations and organisations and to offer educational and practical tools. Therefore, strategies include economic, organisational, or regulatory tools, actions and activities focused on clinicians, health professionals and patients. A non-exhaustive list includes leaflets, courses, clinical sessions, local consensus documents, decision rules and checklists, standards of care, or electronic medical records and decision-making programs (21, 23-27). However, the efficacy of these strategies is variable (26, 27). 
The evaluation of the implementation is the subsequent step (28), and is not only related to the outcome of the implementation but also the implementation process. Selected recommendations can be transformed into quality measures (i.e., indicators and standards of indicators), that are observed before and after the implementation (e.g., waiting list, time to access rheumatologist, time to remission) (29). There are examples of quality indicators based on recommendations in rheumatology that can be used (4, 29, 30). The whole implementation process can also be evaluated with the use of checklists.
The final phase is the review or re-planning. This phase includes taking into consideration the evaluation of the whole implementation process and, if necessary, to re-design or re-define a new implementation plan or even de-implement strategies that do not produce the expected outcome.

Conclusions
The adherence to and uptake of clinical recommendations impact on patient’s with RMDs outcomes. However, clinical recommendations simple dissemination (journal publication, congress communication, etc.) has rarely been effective in changing clinical practices and behaviour. Implementation science provides a framework to facilitate the uptake of recommendations. Implementation should start early, even before the clinical guideline developmental processes and complete all of the phases of the implementation.
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	Phase
	Description
	Practicalities

	1. Planning
	The implementation plan is reflected in a protocol that includes the following headings:
· Background
· Objectives
· Implementation team
· Contact and involved stakeholders
· Milestones
· [bookmark: _GoBack]Budget
· Evaluation plan
	· Templates 
· Abundance of examples on the internet

	2. Analysis of the context 
	It should identify and describe at a minimum:
· the care level/s and their relationships (from policies to hospital and public), interactions, mediators, or determinants (e.g., human, and economic resources)
· the organisational culture and climate
· the teams to be involved in the implementation process
· the human, material, economic and time resources available.
· the information systems 
	Narrative review based on interviews with local stakeholders and organisational data.
An analysis can be developed by each country or region and then be reviewed 
· with each set of recommendations, that may require specific items
· periodically

	3. Identification of barriers and facilitators
	These should reflect factors related to
· health professionals
· social context (including patients)
· organisational context
· the recommendations itself
	Use brainstorming, Delphi, nominal or focus groups, qualitative interviews, communities of practice, or surveys (qualitative research techniques)

	4. Design of strategies
	These can be tools, actions, or activities
Will imply economic, organisational, or regulatory aspects
The focus can be on clinicians, health professionals or patients.
	Examples are leaflets, courses, clinical sessions, local consensus documents, changes in regulation, recruitment of health professionals, checklists, standards of care, decision rules or algorithms in electronic medical records, protocols, clinical pathways, etc.

	5. Evaluation
	It implies the definition of quality indicators. These include 
· What to measure
· How to measure it
· Sources and timing
	Whenever possible use quality indicators already developed in rheumatology.

	6. Review
	Evaluation of the implementation process and related decisions.
	Periodical meetings of the implementation team to check on plan and quality indicators.
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