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ABSTRACT 60 

Objectives To update the European League Against Rheumatism (EULAR) recommendations for 61 

the role of the nurse in the management of chronic inflammatory arthritis (CIA) using the most 62 

current evidence.  63 

Methods The EULAR standardised operating procedures were followed. A task force of 64 

rheumatologists, health professionals and patients, representing 17 European countries updated the 65 

recommendations, based on a systematic literature review and expert consensus. Higher level of 66 

evidence and new insights into nursing care for patients with CIA were added into the 67 

recommendation. Level of agreement was obtained by e-mail voting.  68 

Results The search identified 2,609 records of which 51 (41 papers, 10 abstracts), mostly on 69 

rheumatoid arthritis, were included. Based on consensus, the task force formulated three 70 

overarching principles and eight recommendations. One recommendation remained unchanged, six 71 

were reworded, two were merged and one was reformulated as an overarching principle. Two 72 

additional overarching principles were formulated. The overarching principles emphasise the 73 

nurse’s role as part of a health care team, describe the importance of providing evidence-based care 74 

and endorse shared decision making in the nursing consultation with the patient. The 75 

recommendations cover the contribution of rheumatology nursing in needs-based patient education, 76 

satisfaction with care, timely access to care, disease management, efficiency of care, psychosocial 77 

support, and the promotion of self-management. The level of agreement among task force members 78 

was high (mean 9.7, range 9.6-10.0).  79 

Conclusion The updated recommendations encompass three overarching principles and eight 80 

evidence-based and expert opinion-based recommendations for the role of the nurse in the 81 

management of CIA. 82 

Keywords Rheumatoid Arthritis; Arthritis; Nursing; Patient perspective; Health services research   83 
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INTRODUCTION 84 

In several European countries, rheumatology nursing has developed into a recognised specialty with 85 

nurses undertaking both advanced and extended roles.[1-3] Rheumatology nurses operate telephone 86 

advice lines, provide self-management support, patient education and counselling.[4-8] Moreover, 87 

they participate in disease management, monitor disease-modifying treatments, give intra-articular 88 

injections, refer to other health professionals, prescribe drug therapies and participate in the 89 

management of comorbidities.[2, 9-12] In some European countries such as the Netherlands, 90 

Denmark, Ireland and the United Kingdom (UK), nurse-led clinics are well established. These add 91 

value to patient outcomes and equal the cost of traditional physician-led follow-up.[13-17]  92 

In 2012, the European League Against Rheumatism (EULAR) recommendations for the role of the 93 

nurse in the management of chronic inflammatory arthritis (CIA), confined to rheumatoid arthritis 94 

(RA), ankylosing spondylitis and psoriatic arthritis, or spondyloarthritis, were published.[18] The 95 

ten recommendations have provided a basis for improved and more standardised levels of 96 

professional nursing care across Europe. Evaluation of these recommendations showed high level of 97 

agreement across countries and regions, but large differences in application, suggesting that they are 98 

not widely implemented.[19-21] Moreover, some of the recommendations were based on a low 99 

level of evidence.[18] Since the publication of the recommendations, several studies on 100 

rheumatology nursing have been published, which contribute to increased insight and better 101 

evidence. The objective of this study was to review the literature from 2010 to date in order to 102 

update the EULAR recommendations for the role of the nurse in the management of CIA. 103 

METHODS 104 

The updated version of the EULAR standardised operating procedures (SOPs) for EULAR-105 

endorsed recommendations were followed.[22] The SOPs include a systematic literature review 106 

(SLR) and a Task Force (TF) meeting. A Steering Committee consisting of five members from the 107 

former TF appointed a TF representing 17 European countries, including two members from the 108 

EMerging EUlar NETwork (EMEUNET). The TF comprised 15 nurses, two patient research 109 

partners, one physiotherapist, one psychologist, one occupational therapist, one medical student and 110 

three rheumatologists one of whom was also a methodologist. 111 

The search strategy from the first recommendations was replicated for the period August 2010 until 112 

December 1, 2017. Abstracts from The American College of Rheumatology/The Association of 113 
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Rheumatology Professionals and EULAR conferences 2016 and 2017 were hand searched. The full 114 

search strategies for each bibliographic database are provided in online supplementary text S1. A 115 

web-based software platform, Covidence, was used to screen the titles, abstracts and full texts 116 

independently by the fellow (BB) and the convenor (YvE-H).[23] The selection of titles and 117 

abstracts was shared with the TF to check for comprehensiveness before full text review. A detailed 118 

overview of the results from the SLR was sent to the TF before the consensus meeting. The Steering 119 

Committee discussed the results from the SLR and prepared a preliminary update of the 120 

recommendations prior to the TF meeting. Only studies providing evidence of higher level than the 121 

first recommendations and additional knowledge regarding rheumatology nursing, were considered. 122 

In the one-day consensus meeting, the preliminary updated recommendations were presented to the 123 

TF one-by-one with the corresponding new evidence. Consensus was achieved through voting and 124 

if necessary discussions to reach agreement on final wording.[22] After the TF meeting, the 125 

evidence was categorized according to the Oxford Centre for Evidence-Based Medicine into four 126 

grades of recommendations from A (highest) to D (lowest) and five levels of evidence (1-5, high-127 

low).[24] Finally, the level of agreement for each of the updated recommendations was assessed by 128 

e-mail using a 0-10 numerical rating scale (0 = ‘do not agree at all’ and 10 = ‘fully agree’). A 129 

quality assessment of papers that resulted in a higher level of evidence was performed by the 130 

Steering Committee. For critical appraisal A MeaSurement Tool to Assess systematic Reviews 131 

(AMSTAR II), the Cochrane Risk of bias tool for randomized controlled trials (RCTs), the QUality 132 

In Prognosis Studies tool for observational studies (QUIPS) and the Consensus on Health Economic 133 

Criteria (CHEC) list for the included economic evaluations, were used.[25-28] The draft manuscript 134 

was reviewed by all TF members and approved by the EULAR Executive Committee. 135 

RESULTS  136 

The SLR identified 2,609 records, 51 of which were included in the full review (see online 137 

supplementary figure S2). The selected papers comprised two meta-analyses, nine RCTs (14 138 

papers), 18 observational studies (20 papers), eight surveys, two mixed-method and five qualitative 139 

studies. The quality assessment of the studies that enhanced the level of evidence are presented in 140 

online supplementary text S3. 141 

The TF achieved consensus on the final wording of the updated recommendations. Only one former 142 

recommendation remained unchanged; six recommendations were reworded; two were merged and 143 

one was reformulated as an overarching principle (online supplementary table S4). Two additional 144 
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overarching principles were formulated, resulting in a total of eight recommendations and three 145 

overarching principles.  146 

Overarching principles  147 

During the discussions, the TF identified certain themes considered to apply to all recommendations 148 

and agreed on three overarching principles (as presented in table 1): 149 

1. Rheumatology nurses are part of a health care team 150 

Rheumatology nurses do not work in isolation, but in close collaboration with the patient (and 151 

family/significant others, as appropriate), the rheumatologist and, if applicable, a wider health care 152 

team, with a common focus on care and outcome.[29]  153 

2. Rheumatology nurses provide evidence-based care 154 

Rheumatology nursing is based on the principles of evidence-based practice. Evidence based care 155 

integrates different sources of knowledge in practice; i) research evidence, ii) clinical nursing 156 

experience, iii) patients’ experiences, preferences and values, and iv) the local context.[30, 31] 157 

Providing evidence based care is broader than care based on protocols and guidelines. To emphasise 158 

this breadth the task force decided to remove former recommendation #7 (online supplementary 159 

table S4) and formulated this as an overarching principle. 160 

3. Rheumatology nursing is based on shared decision making with the 161 

patient  162 

Patients’ values and preferences are part of the comprehensive process of proper knowledge 163 

exchange and consensus on treatment decision.[32, 33] Although evidence based practice also 164 

includes taking patients’ values and preferences into account, the TF wanted to strongly emphasise 165 

the importance. 166 

 167 

Table 1. 
2018 update of the EULAR recommendations for the role of the nurse in the management of CIA 

Overarching principles 
Rheumatology nurses are part of a healthcare team 
Rheumatology nurses provide evidence-based care 

Rheumatology nursing is based on shared decision making with the patient 
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Recommendations 
Level of 

Evidence* 

Grade of 
Recommen-

dation* 

Level of 
agreement† 

(0-10) 
1 Patients should have access to a nurse for needs-based 

education to improve knowledge of CIA and its 
management throughout the course of their disease 
 

1B A 10.0 ± 0.2 
[9-10] 

 

2 Patients should have access to nurse consultations in 
order to enhance satisfaction with care 

1A A 9.7 ± 0.6 
[8-10] 

 
3 Patients should have the opportunity of timely access 

to a nurse for needs-based support; this includes tele-
health 

1B B 9.7 ± 0.6 
[8-10] 

 
 

4 Nurses should participate in comprehensive disease 
management to control disease activity, reduce 
symptoms, and improve patient preferred outcomes; 
this leads to cost-effective care 
 

1A A 9.7 ± 0.5 
[8-10] 

 

5 Nurses should address psychosocial issues to reduce 
patients’ symptoms of anxiety and depression 

1B A 9.6 ± 0.7 
[8-10] 

 
6 Nurses should support self-management skills to 

increase patients’ self-efficacy 
1A A 9.8 ± 0.4 

[9-10] 
 

7 Nurses should have access to and undertake continuous 
education in the specialty of rheumatology to improve 
and maintain knowledge and skills 

2C B 9.8 ± 0.7 
[7-10] 

 
 

8 Nurses should be encouraged to undertake extended 
roles after specialised training and according to 
national regulations 

1A A 9.7 ± 0.6 
[8-10] 

 
CIA, chronic inflammatory arthritis, *According to the Oxford Centre for Evidence-based Medicine - CEBM ‘Levels of 
Evidence 1’, †Expert agreement achieved by all members of the Task Force upon the consensus meeting (data are mean 
±SD, [range]). 

  168 

Updated recommendations 169 

Table 1 also presents the recommendations including the level of evidence, grade of 170 

recommendations and the level of agreement among TF members. Compared to the first 171 

recommendations, the level of evidence increased for five recommendations (online supplementary 172 

table S4). The level of evidence ranged from 1A to 2C and grade of recommendation ranged from A 173 

to B. The level of agreement within the TF was high for the individual recommendations, ranging 174 

from 9.6 to10 in this update, compared to 8.4 to 9.9 in the first recommendations (online 175 
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supplementary table S4). The first three recommendations are formulated from the patients’ 176 

perspective, and the remaining five from the nurses’ perspective. 177 

Recommendation 1: Patients should have access to a nurse for needs-based 178 

education to improve knowledge of CIA and its management throughout 179 

the course of their disease 180 

Patient education covers a wide variety of educational activities including therapeutic and health 181 

education as well as health promotion.[5] Besides improving knowledge and disease control, the 182 

goal is to enable patients to manage their life with a chronic disease.[5] The updated SLR confirmed 183 

high level of evidence for this recommendation.[34-37] One RCT showed that the use of the 184 

Educational Needs Assessment Tool (ENAT) to identify and prioritise patients’ individual 185 

educational needs significantly increased the effect of patient education delivered by nurses.[36] It 186 

was proposed to add ‘needs-based’ to the revised recommendation, which is also in accordance with 187 

the EULAR recommendations for patient education for people with CIA.[5] There was some 188 

discussion in the TF as the term ‘needs-based’ might ignore that some patients may require 189 

information first to be able to determine their educational needs. The TF stressed the importance of 190 

individualised patient education, and that there may be other ways of assessing patients’ individual 191 

educational needs than the ENAT. High level of evidence for improved self-management skills, 192 

increased self-efficacy as well as global well-being in patients with RA confirmed the beneficial 193 

outcomes of patient education.[34, 36, 37] These effects remained up to one and two years when 194 

supported by subsequent outpatient nurse-led follow-up.[7, 8] Additional evidence from RCTs 195 

supported positive effects on pain, fatigue, illness perception, quality of life, and sedentary time 196 

from nurse-led patient educational programmes and involvement of nurses in self-regulation 197 

coaching in a multi-component action-focused intervention.[35, 38] Moreover, cohort studies and 198 

one cross-sectional study presented beneficial outcomes of nurse-led patient education, such as the 199 

development of more and timely educational activities for patients, improving patients’ adherence 200 

to therapies.[39-44] 201 

Recommendation 2: Patients should have access to nurse consultations in 202 

order to enhance satisfaction with care 203 

Patients satisfaction can be an indicator of quality of care.[45] The evidence from a meta-analysis 204 

showed a significant positive long-term (two years) effect of nurse consultations on patients’ 205 
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satisfaction.[3] In a recent RCT, patients with RA were equally satisfied with tele-health follow-up 206 

delivered by nurses compared to rheumatologist delivered tele-health or conventional physician-led 207 

follow-up for tight control of disease activity.[6] Given the strength of evidence for patient 208 

satisfaction the Steering Committee suggested prioritising satisfaction with care over ‘continuity’ 209 

and ‘communication’ in the previous recommendation. Additionally, four qualitative studies in RA 210 

outpatients reported positive experiences of the continuing relationship with the nurse that promoted 211 

a sense of confidence, familiarity, security and participation.[46-49] Nurses’ holistic and 212 

professional approach to care, patients’ confidence in nurses’ competence, and a supportive, and 213 

less factual interaction style than consultations with physicians were emphasised.[46-49] The TF 214 

interpreted this to be closely related to patients’ satisfaction.    215 

Recommendation 3: Patients should have the opportunity of timely access 216 

to a nurse for needs-based support; this includes tele-health 217 

The unpredictable, fluctuating nature of rheumatic and musculoskeletal diseases and expanded 218 

treatment options with increasing complexity of therapeutic strategies, such as “treat-to-target” 219 

(T2T), require rapid and timely access to care.[50] Nurses play an important role regarding the T2T 220 

principles. This was shown in two recent RCTs with nursing staffed/managed helplines 221 

incorporated into different modes of follow-up care.[6, 8, 37] The accessibility to care, traditionally 222 

ensured by telephone helplines, provided a valuable clinical service as an adjunct to face-to-face 223 

consultation.[51] In a qualitative study, patients expressed that this was linked to their feeling of 224 

confidence in access to personalised support from a competent health care team.[47] The Steering 225 

Committee agreed that this recommendation should focus on timely access in general, instead of a 226 

specific focus on telephone support lines as timely access also can involve other opportunities for 227 

support. Tele-health, defined as a generic term for remote delivery of healthcare by a range of 228 

options, including landline or mobile phones and the Internet, enables accessibility and appropriate 229 

care and has brought up new modes of communication with the patients and other opportunities for 230 

support and monitoring.[52] Tele-health follow-up by nurses was found to be non-inferior to 231 

conventional physician-led follow-up for tight control of disease activity in RA.[6] The TF added 232 

the wording ‘tele-health’ in this recommendation also including telephone as a mode of support, 233 

and the established respect of the telephone help-lines, e.g. hours allocated to operate them. 234 
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Recommendation 4: Nurses should participate in comprehensive disease 235 

management to control disease activity, reduce symptoms, and improve 236 

patient preferred outcomes; this leads to cost-effective care 237 

In line with new treatment possibilities and available evidence, management of RA has become 238 

increasingly complex.[50, 53] The involvement of nurses as part of multidisciplinary team care is 239 

needed in a T2T strategy for proactive disease management based on patient education, tight 240 

disease monitoring and adjustment of the pharmacological treatment.[50, 53, 54] The level of 241 

evidence was high for this recommendation and it was further strengthened by two meta-analyses 242 

and one RCT with long-term follow-up.[3, 8, 37, 55] These studies and additional RCTs that 243 

compared nurse-led and physician-led follow-up, and cohort studies, showed that nurse-led care 244 

resulted in equivalent or improved control of disease activity in patients with RA.[6, 8, 16, 37, 42, 245 

55, 56] Nurse-led care was cost neutral or slightly less costly compared to physician-led care but no 246 

evidence for cost-savings were found.[14, 16, 57-59] Therefore, the TF decided to add cost-247 

effectiveness to recommendation #4 and delete the former recommendation #10 on cost-savings 248 

(online supplementary table S4).  249 

With regard to patient preferred outcomes, there were no significant differences in fatigue, physical 250 

disability or quality of life between nurse-led and physician-led follow-up.[3] Additional evidence 251 

from various studies supports the distinct role of the nurse regarding patients with RA. Nurses have 252 

an established role in joint examination, management of comorbidity screening, strengthening of 253 

adherence to vaccination regimes, early detection of arthritis, interpretation of laboratory results, 254 

and initiation and adjustment of the pharmacological treatment.[11, 60-68] 255 

Recommendation 5: Nurses should address psychosocial issues to reduce 256 

patients’ symptoms of anxiety and depression 257 

Psychological distress among people with arthritis has a significant negative impact on their 258 

physical well-being and needs to be acknowledged.[69] Furthermore depression is a well-known 259 

comorbidity and should be addressed.[70] One RCT addressed depression and found non-inferiority 260 

of nurse-led care compared to rheumatologist-led care.[16] Qualitative studies emphasised that 261 

patients valued the opportunity to discuss the wider implications of their condition with a nurse.[47-262 

49, 67] The TF perceived that addressing these needs includes assessment and identification of 263 

psychosocial problems, counselling and referral to other health professionals when needed, which 264 
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are key components of nursing care, and described in one report of practice experience.[71] The TF 265 

suggested to add the word ‘symptoms’ to change the recommendation into a more preventive 266 

approach to incorporate more than just an established diagnosis of anxiety or depression. As earlier 267 

literature supports interventions to reduce anxiety and depression, the TF decided to replace the 268 

word ‘minimise’ in the previous recommendation with the word ‘reduce’.[72, 73] 269 

Recommendation 6: Nurses should support self-management skills to 270 

increase patients’ self-efficacy 271 

Self-efficacy is essential for patients to remain in charge of their life, despite the unpredictable 272 

course of their condition, and the concept is linked to the patient’s self-management skills.[74] Self-273 

management support offers patients the opportunity to gain the necessary knowledge, skills and 274 

confidence to deal with physical and psychosocial consequences of living with a chronic condition 275 

and make preferred lifestyle changes.[75] Supporting the patients’ self-management is a 276 

collaborative activity that expands the role of the healthcare team from delivering information and 277 

traditional patient education to include activities that support self-management.[76, 77] Higher level 278 

of evidence supported that nurse-led interventions can improve patients’ self-efficacy.[3, 7, 34, 36] 279 

A long term RCT comparing planned nursing consultations with shared care and physician-led 280 

follow-up in RA, showed significantly increased self-efficacy among the patients in the nurse-led 281 

group after two years follow-up.[8] Evidence from RCTs also showed that nurse-led care improved 282 

patient activation, self-efficacy for physical activity and motivation, as well as patients’ self-283 

assessment.[7, 11, 34, 35] A recent cohort study and several descriptive studies found that nurse-led 284 

interventions enhanced the patients’ confidence in facilitating their daily life, behavioural change, 285 

and coping with disease fluctuations.[47-49, 67, 78-80] The TF discussed the terms ‘empowerment’ 286 

and ‘sense of control’, which were used in the former recommendation #6 (online supplementary 287 

table S4). Because the SLR did not identify additional evidence for these concepts, the TF decided 288 

to confine this recommendation to self-efficacy, which increased the strength of this 289 

recommendation. 290 

Recommendation 7: Nurses should have access to and undertake 291 

continuous education in the specialty of rheumatology to improve and 292 

maintain knowledge and skills 293 
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The level of evidence for this recommendation increased due to new evidence from cohort studies. 294 

Educational programmes for rheumatology nurses were associated with increased knowledge, skills 295 

and improvement of practice.[81-83] Some tasks, traditionally performed by rheumatologists and 296 

physiotherapists, such as joint examinations or musculoskeletal examinations, the identification of 297 

RA signs and symptoms, and the ability to distinguish abnormalities, can be learned by nurses 298 

through structured training.[64-66, 83, 84] However, the SLR also revealed that some rheumatology 299 

nurses lacked understanding of the T2T strategy and confidence to perform joint examination.[85] 300 

Moreover, nurses lacked confidence to provide support regarding Disease Modifying Anti-301 

Rheumatic Drugs, promote physical activity, and address sexual issues.[86-89] The TF recognised a 302 

need for both generic and rheumatology specific training. Rheumatology nursing is not a formal 303 

specialty in every country. To provide a workforce that is able to meet evolving needs in 304 

rheumatology clinics, global recognition and development of this speciality is needed. Therefore, 305 

the wording ‘in the specialty of rheumatology’ was added to the recommendation. The TF discussed 306 

if the formulation ‘access to’ was necessary. In some countries however, there is no access to 307 

formal rheumatology education for nurses and the TF felt that access is crucial to develop this 308 

nursing capability.  309 

Recommendation 8: Nurses should be encouraged to undertake extended 310 

roles after specialised training and according to national regulations 311 

The wording of this recommendation remained unchanged. However, the level of evidence 312 

increased based on two meta-analyses showing the effectiveness of nurse-led follow-up, which 313 

represents an advanced level.[3, 55] The TF discussed the definition of ‘basic nursing’ and 314 

‘extended’ and ‘advanced’ practice roles. Three cross-sectional surveys described the breadth and 315 

complexity of rheumatology nursing including prescribing and administrating pharmacological 316 

treatments (oral, subcutaneous, intra articular, intravenous), patient education, and support to 317 

patients and their family/significant others.[60, 85, 90] The TF agreed that extended and advanced 318 

practice roles  comprise a broad spectrum of nursing activities determined by the complex needs of 319 

patients, from disease assessment, monitoring of disease impact and therapy effects to long-term 320 

support for self-management and prevention of complications. 321 

Research agenda 322 
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Through discussions, the TF updated the research agenda (Box 1), which reflects research topics to 323 

collect and strengthen the evidence for the value of the nurse in the management of CIA. 324 

Box 1: Research agenda 325 

To study the nursing contribution in improving access to care, using different modes of healthcare 326 

delivery 327 

To study the nursing contribution in facilitating the patients’ effective utilization of healthcare 328 

provided by members of the multidisciplinary team  329 

To study the nursing roles in optimizing treat-to-target treatment strategies in patients with CIA 330 

To study the nursing contribution in improving patient preferred outcomes, including psychosocial 331 

issues, in both short and long-term outcome studies 332 

To identify different components of nursing knowledge and competencies in each European country 333 

To study further the cost-effectiveness of nursing across different European countries. 334 

To study the nursing contribution to patients’ employment status and social participation 335 

To study the nursing contribution in the screening and management of risk factors and co-336 

morbidities  337 

To study further the nursing contribution to patient empowerment and self-efficacy  338 

To undertake implementation and evaluation studies of nursing interventions 339 

To provide the evidence for these nursing recommendations in different rheumatic and 340 

musculoskeletal disease patient populations 341 

To study systematic ways to assess patients’ individual educational needs throughout the course of 342 

their disease 343 

Educational agenda: 344 

The educational agenda (Box 2) supports not just educational opportunities as a prerequisite for 345 

quality in nursing care, it also specifies educational needs within all levels of nursing care and the 346 

need for the awareness of rheumatology as a medical specialty in the educational system. 347 



15 
 

Box 2: Educational agenda 348 

To develop a competency framework for rheumatology nursing  349 

To develop rheumatology nursing education programmes at basic, advanced and extended level 350 

To raise the profile of rheumatology nursing within undergraduate and post-graduate educational 351 

programmes 352 

DISCUSSION 353 

The EULAR recommendations for the role of the nurse in the management of CIA have been 354 

updated according to the current evidence. Three new overarching principles relevant for all eight 355 

recommendations were formulated. Different European studies have contributed to an increase in 356 

the level of the evidence and generalisability of the eight updated recommendations. This update 357 

represents even stronger consensus among the experts compared to the previous recommendations. 358 

The SLR confirmed the contribution of rheumatology nurses to healthcare via tele-health, thus 359 

providing new opportunities for accessible and sustainable healthcare.[6, 91] Moreover, person-360 

centred care and partnership with patients are important dimensions, supporting a sense of 361 

confidence in nurse-led care.[46-49, 92] 362 

The broad scope of rheumatology nursing was also shown in a recent SLR.[93] Outcomes from 363 

rheumatology nursing interventions in RA were found in multiple health domains, such as disease 364 

status, symptoms, physical and mental functioning, and patient safety. Furthermore, rheumatology 365 

nursing affects the quality of care in several dimensions. In another SLR, nurse-led care for patients 366 

with RA was shown to be highly acceptable, equally effective, efficient and safe compared to 367 

traditional physician-led care, and seemed appropriate and accessible from the patient’s 368 

perspective.[94] However, extended roles should be responsive to patients’ needs therefore not 369 

abandoning nursing care which is valued by patients. Good organisation of care is needed to avoid 370 

the risk of excessive workload which may lower the quality of care.  371 

Following the publication of the first recommendations, rheumatology nursing has gained increased 372 

attention in several countries. In the TF for this update, we were able to include members from 373 

more countries across Europe in which rheumatology nursing is now part of routine care. This is a 374 

strength of the process and will help to facilitate wider implementation of the updated 375 

recommendations. In contrast to the previous recommendations, we assessed the risk of bias of the 376 
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studies that contributed to the new level of evidence. These were mainly of moderate to good 377 

quality, which strengthens our results. 378 

There are limitations we need to address. Most study populations were outpatients with established 379 

RA and low disease activity. It is unknown if the results can be transferred to patients with early RA 380 

and to other inflammatory rheumatic disease populations who have a higher risk of structural 381 

damage. Therefore, the updated recommendations should still be regarded as points to consider for 382 

these patients. In addition, costs and measures of health-related quality of life varies across 383 

countries and healthcare systems, and this may hamper transferability.[95, 96]  384 

Studies reporting nursing interventions that focus on healthy life style and work participation were 385 

rare. The research agenda aims to address these areas. Furthermore, we excluded studies where 386 

effects of nurse interventions could not be isolated from those of a multidisciplinary team. This 387 

reflects the current practice where nurses play an important, yet sometimes not clearly visible and 388 

distinguishable role, as part of multidisciplinary teams. Differences in the available skill mix in 389 

rheumatology teams in different countries or regions can determine who does what, and this may 390 

impact the quality of care received.[97] Increasingly the importance of nurses’ communication 391 

skills for supporting patients in treatment decisions, e.g. switching to biosimilars, is recognised.[98, 392 

99] However, literature regarding this topic is still lacking. Finally, in the included RCTs, the 393 

definition of ‘nurse-led care’ varied. In the UK, nurse-led care was defined as a practice model in 394 

which nurses provide education, monitoring and support for a certain group of patients, in 395 

collaboration with physicians and other members of multidisciplinary teams such as 396 

physiotherapists, occupational therapists and psychologist’.[15] This definition was not 397 

recognisable in all the included studies where the competence of the nurse was most often explained 398 

by their title only. Therefore, the minimum competences (e.g. the required education or skills 399 

needed for rheumatology nurses) to achieve similar results are unknown. 400 

To date, standardised education and training for rheumatology nurses is not available in every 401 

European country. The educational agenda aims to support access to well-defined nursing education 402 

on basic, extended, and advanced practice level. Besides, sufficient training and supervision are 403 

required when undertaking extended and advanced practice roles. Education should reflect the 404 

complexity of tasks and activities performed by nurses.[100] Moreover, the level of competences 405 

should be aligned across Europe. The current EULAR online educational course can address 406 

knowledge of rheumatic and musculoskeletal diseases (RMDs), but it does not address all 407 
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educational needs of nurses undertaking extended and advanced practice roles. Furthermore, 408 

English language can be a barrier to many European nurses therefore translation of the online 409 

education into several languages may be necessary.[101]  410 

The previous recommendations were translated into several languages and efforts were made to 411 

implement them in different countries.[19] Similar initiatives to implement these updated 412 

recommendations are important and need support on a national and international level from 413 

stakeholders such as EULAR. Moreover, there is a need for recommendations that focus on a 414 

broader range of RMDs. This may be considered in future updates. 415 

In conclusion, this update of the 2012 EULAR recommendations for the role of the nurse resulted in 416 

three overarching principles and eight recommendations. The updated recommendations can further 417 

emphasise and optimise rheumatology nursing and contribute to more standardised levels of 418 

professional nursing across Europe.  419 
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Online supplementary text S1. Systematic literature search 1 

methods 2 

Electronic database searches  3 

In accordance with the systematic literature search performed in 2010, the following 4 

databases were searched. Search terms and strategies for the bibliographic databases are 5 

reported below. 6 

Name of database Date 

Limits 

Platform/Provider 

MEDLINE  

(Medical Literature Analysis and 

Retrieval System Online) 

Year 2010 - 

20171201 

OVID 

EMBASE  

(Excerpta Medica Database) 

Year 2010 - 

20171201 

OVID 

Cochrane CENTRAL 

(The Cochrane Central Register of 

Controlled Trials) 

Year 2010 - 

20171201 

Cochrane Library assessed trough 

Wiley Online Library 

CINAHL 

(Cumulative Index of Nursing and Allied 

Health Literature) 

20100801 - 

20171201 

EBSCOhost 

PsycINFO 

(Resource for abstracts and citations of 

behavioural and social science research) 

20100801 - 

20171201 

EBSCOhost 

 7 

OVID SP Search (MEDLINE, EMBASE)  8 

The strategy is in OVID syntax; the search was conducted simultaneously across MEDLINE 9 

and EMBASE. 10 

OVID Conventions: 11 

$ or * = truncation character (wildcard) 12 

ADJn = search terms within a specified number (n) of words from each other in any 13 

order 14 

exp = “explodes” controlled vocabulary term (e.g., expands search to all more specific 15 

related terms in the vocabulary's hierarchy) 16 
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.tw. = limit to title and abstract fields 17 

.mp. = combined search fields (default if no fields are specified) 18 

Set (#). Search Statement 19 

1. exp arthritis, rheumatoid/ 20 

2. ((rheumatoid or reumatoid or revmatoid or rheumatic or reumatic or revmatic or rheumat$ 21 

or reumat$ or revmarthrit$) adj3 (arthrit$ or artrit$ or diseas$ or condition$ or nodule$)).tw. 22 

3. (felty$ adj2 syndrome).tw. 23 

4. (caplan$ adj2 syndrome).tw. 24 

5. (sjogren$ adj2 syndrome).tw. 25 

6. (sicca adj2 syndrome).tw. 26 

7. still$ disease.tw. 27 

8. bechterew$ disease.tw. 28 

9. exp Spondylarthropathies/ 29 

10. (ankylos$ or spondyl$).tw. 30 

11. (bekhterev$ or bechterew$).tw. 31 

12. (Marie adj struempell$).tw. 32 

13. exp Arthritis, Psoriatic/ 33 

14. (psoria$ adj (arthriti$ or arthropath$)).tw. 34 

15. ((arthriti$ or arthropath$) adj psoria$).tw. 35 

16. undifferentiated oligoarthritis.tw. 36 

17. or/1-16 37 

18. exp Inflammatory Bowel Diseases/ 38 

19. exp Arthritis/ 39 

20. 18 and 19 40 

21. ((inflamm$ or ibd or crohn$ or enteropath$) adj5 (arthrit$ or arthrop$)).tw. 41 

22. (granulomatous colitis adj5 (arthrit$ or arthrop$)).tw. 42 

23. (ulcerative colitis adj5 (arthrit$ or arthrop$)).tw. 43 

24. (granulomatous enteritis adj5 (arthrit$ or arthrop$)).tw. 44 

25. (regional enteritis adj5 (arthrit$ or arthrop$)).tw. 45 

26. (Ileocolitis adj5 (arthrit$ or arthrop$)).tw. 46 

27. (terminal ileitis adj5 (arthrit$ or arthrop$)).tw. 47 

28. (regional ileitis adj5 (arthrit$ or arthrop$)).tw. 48 
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29. or/17,20-28 49 

30. exp Nurse/ 50 

31. (Nurs$ adj (care or role$ or skill$ or competenc$ or care or assessment$ or diagnosis or 51 

intervention$)).tw. 52 

32. exp nursing/ 53 

33. (registered adj nurs$).tw. 54 

34. (qualified adj nurs$).tw. 55 

35. (student adj nurs$).tw. 56 

36. (practice$ adj nurs$).tw. 57 

37. (nurs$ adj administrator).tw. 58 

38. exp nurse practitioner/ 59 

39. (expert adj nurs$).tw. 60 

40. (advanced adj nur$ adj pract$).tw. 61 

41. (nurs$ adj (led or manag$ or clinic$ or directed)).tw. 62 

42. exp nurse clinicians/  63 

43. advanced practice nurse.mp. 64 

44. nurse.mp. 65 

45. nurse practi*.mp. 66 

46. Clinical nurse specialist$.mp. 67 

47. rheumatology nurs*.mp. 68 

48. physician assistant$.mp. 69 

49. (nurs$ adj (consultant$ or specialist$ or counsel$)).tw. 70 

50. or/30-49 71 

51. 29 AND 50 72 

 73 

Cochrane Library (The Cochrane Central Register of Controlled Trials) 74 

A separate search strategy was built for the Cochrane database for this update because of 75 

changes in the search interface and search features of the Cochrane Library. The search 76 

strategy was built from the original search strategy/terms for OVID hosted databases with the 77 

incorporation of MeSH terms. 78 

Cochrane Conventions: 79 

[mh] = specify a MeSH heading 80 
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* = search for one or more characters 81 

Ti, ab, kw = limit to title, abstract field, keywords 82 

Near/n = finds the terms when they are within X words of each other where X = the 83 

maximum number of words between search terms. Terms can appear in either order. 84 

NEAR = finds the terms when they are within 6 words of each other. Terms can 85 

appear in either order. 86 

NEXT = finds the terms when they appear next to each other. Terms must appear in 87 

the order specified (Incorporates auto-pluralisation and auto- singularisation as well as 88 

other variant word endings). 89 

? = single character search 90 

# = indicate line number 91 

Set (#). Search Statement 92 

1. arthritis, rheumatoid 93 

2. [mh “Arthritis”] 94 

3. MeSH descriptor: [Rheumatic Diseases] explode all trees and with qualifier(s): 95 

[Complications - CO] 96 

4. ((rheumatoid or reumatoid or revmatoid or rheumatic or reumatic or revmatic or rheumat* 97 

or reumat* or revmarthrit*) NEXT/3 (arthrit* or artrit* or diseas* or condition* or 98 

nodule*)):ti,ab,kw 99 

5. (felty* near/2 syndrome):ti,ab,kw  100 

6. [mh "felty syndrome"] 101 

7. (caplan* near/2 syndrome):ti,ab,kw  102 

8. Caplan syndrome 103 

9. [mh “Caplan Syndrome”] 104 

10. (sjogren* near/2 syndrome):ti,ab,kw 105 

11. sjogren's syndrome 106 

12. [mh "Sjogren's Syndrome"] 107 

13. (sicca near/2 syndrome):ti,ab,kw 108 

14. sicca syndrome 109 

15. still? disease:ti,ab,kw 110 
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16. [mh "still's disease, adult-onset"] 111 

17. bechterew* disease:ti,ab,kw  112 

18. (bekhterev* or bechterew*):ti,ab,kw 113 

19. Spondylarthropathies 114 

20. [mh spondylarthropathies] 115 

21. (ankylos* or spondyl*):ti,ab,kw 116 

22.  [mh "spondylitis, ankylosing"] 117 

23. Ankylosing Spondylarthritis 118 

24. (Marie NEAR struempell*):ti,ab,kw 119 

25. Arthritis, Psoriatic 120 

26. psoriatic arthritis 121 

27. [mh ”Arthritis, Psoriatic”] 122 

28. (psoria* next (arthriti* or arthropath*)):ti,ab,kw  123 

29. ((arthriti* or arthropath*) next psoria*):ti,ab,kw 124 

30.  undifferentiated oligoarthritis:ti,ab,kw 125 

31.  undifferentiated and oligoarthritis 126 

32. {or #1-#31} 127 

33. Inflammatory Bowel Diseases 128 

34. [mh “inflammatory bowel diseases”] 129 

35.  Arthritis 130 

36. [mh “Arthritis”] 131 

37. (#33 or #34) and (#35 or #36) 132 

38. ((inflamm* or ibd or crohn? or enteropath*) NEXT/5 (arthrit* or arthrop*)):ti,ab,kw 133 

39. (granulomatous colitis NEXT/5 (arthrit* or arthrop*)):ti,ab,kw 134 

40. (ulcerative colitis NEXT/5 (arthrit* or arthrop*)):ti,ab,kw 135 

41. (granulomatous enteritis NEXT/5 (arthrit* or arthrop*)):ti,ab,kw 136 

42. (regional enteritis NEXT/5 (arthrit* or arthrop*)):ti,ab,kw 137 

43. (Ileocolitis NEXT/5 (arthrit* or arthrop*)):ti,ab,kw 138 

44. (terminal ileitis NEXT/5 (arthrit* or arthrop*)):ti,ab,kw 139 

45. (regional ileitis NEXT/5 (arthrit* or arthrop*)):ti,ab,kw 140 

46. [mh "Crohn Disease"] 141 

47. granulomatous enteritis:ti,ab,kw 142 

48. granulomatous colitis:ti,ab,kw 143 



6 

 

49. regional enteritis:ti,ab,kw 144 

50. ileocolitis:ti,ab,kw  145 

51. regional ileitis:ti,ab,kw 146 

52. [mh "colitis, ulcerative"] 147 

53. ulcerative colitis:ti,ab,kw 148 

54. [mh "sarcoidosis"] 149 

55. Sarcoidosis:ti,ab,kw 150 

56.  {or #46-#55} and (arthrit* or arthrop*) 151 

57. {or #32, #37-#45, #56}   152 

58. Nurse 153 

59. [mh "nurses"]  154 

60. (Nurs* NEXT (care or role? or skill* or competenc* or care or assessment* or diagnosis 155 

or intervention*)):ti,ab,kw 156 

61. nursing 157 

62. [mh “Nursing”]   158 

63. (registered NEXT nurs*):ti,ab.kw 159 

64. (qualified NEXT nurs*):ti,ab,kw  160 

65. (student NEXT nurs*):ti,ab,kw 161 

66. [mh "students, nursing"] 162 

67. (practice* NEXT nurs*):ti,ab,kw 163 

68. (nurs* NEXT administrator):ti,ab,kw 164 

69. nurse practitioner 165 

70. [mh "nurse practitioners"] 166 

71. (expert NEXT nurs*):ti,ab,kw 167 

72. (advanced NEXT nurs* NEXT pract*):ti,ab,kw 168 

73. (nurs* NEXT (led or manag* or clinic* or directed))ti,ab,kw 169 

74. [mh "nurse clinicians”] 170 

75. nurse clinicians 171 

76.  [mh "nurse clinicians”] 172 

77. advanced practice nurse:ti,ab,kw 173 

78. nurse:ti,ab,kw 174 

79. nurse practi*:ti,ab,kw 175 

80. Clinical nurse specialist*:ti,ab,kw 176 
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81. rheumatology nurs*:ti,ab,kw 177 

82. physician assistant*:ti,ab,kw 178 

83. [mh "physician assistants"] 179 

84. (nurs* NEXT (consul* or special* or counsel*)):ti,ab,kw 180 

85. [mh "psychiatric nursing"] 181 

86. Psychiatric Nursing 182 

87. [mh "advanced practice nursing"] 183 

88. [mh "nurses, public health"] 184 

89. {or #58-#88} 185 

90. #57 AND #89 186 

 187 

EBSCOhost search (CINAHL, PsycINFO) 188 

EBSCOhost Conventions: 189 

MH = Search the exact subject heading; searches both major and minor headings 190 

* = truncation character  191 

+ = ‘explode’ a subject heading 192 

TX = will cause the search to look for the keyword in the full text as well as the 193 

citation record. 194 

DE = search for exact subject headings within the Subject Fields section of a citation 195 

S = indicate line number 196 

Set (#). Search Statement - CINAHL  197 

1. (MH “arthritis, rheumatoid+”)   198 

2. TX ((rheumatoid or reumatoid or revmatoid or rheumatic or reumatic or revmatic or 199 

rheumat* or reumat* or revmarthrit*) and (arthrit* or artrit* or diseas* or condition* or 200 

nodule*)) 201 

3. TX (felty* syndrome) 202 

4. TX (caplan* syndrome) 203 

5. TX (sjogren* syndrome) 204 
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6. TX (sicca syndrome) 205 

7. TX (still* disease) 206 

8. TX (bechterew* disease) 207 

9. (MH “Spondylarthropathies+”) 208 

10. TX (ankylos* or spondyl*) 209 

11. TX (bekhterev* or bechterew*) 210 

12. TX (Marie struempell*) 211 

13. (MH “Arthritis, Psoriatic+”) 212 

14. TX (psoria* and (arthriti* or arthropath*)) 213 

15. TX ((arthriti* or arthropath*) and psoria*) 214 

16.  TX (undifferentiated oligoarthritis) 215 

17. (MH “Inflammatory Bowel Diseases+”) 216 

18. (MH “Arthritis+”) 217 

19. S17 and S18 218 

20. TX ((inflamm* or ibd or crohn* or enteropath*) and (arthrit* or arthrop*)) 219 

21. TX (granulomatous colitis and (arthrit* or arthrop*)) 220 

22. TX (ulcerative colitis and (arthrit* or arthrop*)) 221 

23. TX (granulomatous enteritis and (arthrit* or arthrop*)) 222 

24. TX (regional enteritis and (arthrit* or arthrop*)) 223 

25. TX (Ileocolitis and (arthrit* or arthrop*)) 224 

26. TX (terminal ileitis and (arthrit* or arthrop*)) 225 

27. TX (regional ileitis and (arthrit* or arthrop*)) 226 

28. (MH “Nurses+”) 227 

20. TX (Nurs* and (care or role* or skill* or competenc* or care or assessment* or diagnosis 228 

or intervention*)) 229 

30. nursing 230 

31. TX (registered nurs*) 231 

32. TX (qualified nurs*) 232 

33. TX (student nurs*) 233 

34. TX (practice* nurs*) 234 

35. TX (nurs* administrator) 235 

36. (MH “nurse practitioners+”) 236 

37. TX (expert nurs*) 237 



9 

 

38. TX (advanced nurs* pract*) 238 

30. TX (nurs* and (led or manag* or clinic* or directed)) 239 

40. nurse clinicians 240 

41. advanced practice nurse 241 

42. (MH "Advanced Practice Nurses+") 242 

43. nurse 243 

44. nurse practi* 244 

45. Clinical nurse specialist 245 

46. rheumatology nurs* 246 

47. physician assistant* 247 

48. nurs* and (consultant* or specialist* or counsel*) 248 

49. or/S28-48 249 

50. or/S1-16 250 

51. S50 or/S19-27 251 

52. S49 AND S51 252 

 253 

Set (#). Search Statement - PsycINFO    254 

1. DE “Rheumatoid Arthritis”   255 

2. TX ((rheumatoid or reumatoid or revmatoid or rheumatic or reumatic or revmatic or 256 

rheumat* or reumat* or revmarthrit*) and (arthrit* or artrit* or diseas* or condition* or 257 

nodule*)) 258 

3. TX (felty* syndrome) 259 

4. TX (caplan* syndrome) 260 

5. TX (sjogren* syndrome) 261 

6. TX (sicca syndrome) 262 

7. TX (still* disease) 263 

8. TX (bechterew* disease) 264 

9. TX (ankylos* or spondyl*) 265 

10. TX (bekhterev* or bechterew*) 266 

11. TX (Marie struempell*) 267 

12. TX (psoria* and (arthriti* or arthropath*)) 268 

13. TX  ((arthriti* or arthropath*) and psoria*) 269 

14.  TX (undifferentiated oligoarthritis) 270 
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15. psoriatic arthritis 271 

16. spondylarthropathies 272 

17. Inflammatory Bowel Diseases 273 

18. DE “Arthritis” 274 

19. S17 and S18 275 

20. or/S1-16 276 

21. TX ((inflamm* or ibd or crohn* or enteropath*) and (arthrit* or arthrop*)) 277 

22. TX (granulomatous colitis and (arthrit* or arthrop*)) 278 

23. TX (ulcerative colitis and (arthrit* or arthrop*)) 279 

24. TX (granulomatous enteritis and (arthrit* or arthrop*)) 280 

25. TX (regional enteritis and (arthrit* or arthrop*)) 281 

26. TX (Ileocolitis and (arthrit* or arthrop*)) 282 

27. TX (terminal ileitis and (arthrit* or arthrop*)) 283 

28. TX (regional ileitis and (arthrit* or arthrop*)) 284 

29. DE "Nurses" OR DE "Psychiatric Nurses" OR DE "Public Health Service Nurses" OR DE 285 

"School Nurses" 286 

30. TX (Nurs* and (care or role* or skill* or competenc* or care or assessment* or diagnosis 287 

or intervention*)) 288 

31. DE ”Nursing” 289 

32. TX (registered nurs*) 290 

33. TX (qualified nurs*) 291 

34. TX (student nurs*) 292 

35. TX (practice* nurs*) 293 

36. TX (nurs* administrator) 294 

37. nurse practitioner* 295 

38. TX (expert nurs*) 296 

39. TX (advanced nurs* pract*) 297 

40. TX (nurs* and (led or manag* or clinic* or directed)) 298 

41. nurse clinicians 299 

42. advanced practice nurse* 300 

43. nurse 301 

44. nurse practi* 302 

45. Clinical nurse specialist 303 
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46. rheumatology nurs* 304 

47. physician assistant* 305 

48. nurs* and (consultant* or specialist* or counsel*) 306 

49. or/S29-48 307 

50. S1 or S3 or S5 or S6 or S8 or S9 or S10 or S12 or S13 or S14 or S16 308 

51. S21 or S23 or S25 or S26 309 

52. S50 or S51 310 

52. S49 AND S52 311 
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Online supplementary figure S2 

 

Figure S2 Flowchart showing the selection process
Abbreviations: YvE-H; convenor, BB; fellow, CIA; Cronic Inflamatory Arthritis, ACR/ARHP: The American College of Rheumatology 

and The Association of Rheumatology Health Professionals, EULAR; The European League Against Rheumatism. 

*Abstracts from EULAR 2016 and ACR/ARHP 2016 and 2017 were covered in the main search.

Excluded

Not CIA: n = 6

Not nursing intevention: n = 19

Outcome not relevant: n = 21

Descriptive outcomes not provided: n = 5

Duplicate: n = 3

Chinese language: n = 1

Commentary to the editor: n = 1

Low quality where higher quality available: n = 4

Total: n = 60

Included

n = 51

(n = 41 papers, n = 10 abstracts)

1
th

 of December 2017 (BB):

Medline (OVID): n = 298

Embase (OVID): n = 1187

Cochrarne (Wiley Online Library): n = 167

CHINAL (EBSCO): n = 1439

PsycINFO (EBSCO): n = 70

Total: n = 3161

Title and abstract screening (YvE-H, BB)

n = 2609

Excluded

Not CIA and/or not about/unspecific nursing 

intervention: n = 2367

Duplicate: n = 1

No specific data: n = 3

Paper of abstract included 2010: n = 1

Conference abstract 2010-2015: n = 132

Total: n = 2504

(Re-)Included

Suggestions from Task Force:

n = 4

Full text review (YvE-H, BB)

n = 111

(ACR/ARHP and EULAR abstracts: n=24) 

Duplicates Excluded

Total: n = 552

Included

Hand search EULAR conference abstracts 2017:

n = 2*  
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 6 

Critical appraisal of a meta-analysis 7 

The revised instrument of A MeaSurement Tool to Assess systematic Reviews (AMSTAR 2) was 8 

used for a critical appraisal of the methodology of one meta-analysis that determined the level of 9 

evidence for the updated recommendations #2, #4, #6 and #8.[1-3]  10 

The 16-item questionnaire is designed to elicit responses of ‘Yes’, ‘Partial Yes’, ‘No’ with seven of 11 

the 16 domains regarded as potential critical in relation to the validity of a review: Item 2 (a priori 12 

protocol registration), item 4 (adequacy of the literature search), item 7 (justification for excluding 13 

individual studies), item 9 (risk of bias from individual studies included), item 11 (appropriateness 14 

of meta-analytical methods), item 13 (consideration of risk of bias when interpreting the results of 15 

the review) and item 15 (assessment of presence and likely impact of publication bias).[1] 16 

Item by item results for AMSTAR 2 assessment of the meta-analysis by de Thurah et al 2017 are 17 

shown in Table 1. The overall confidence in the quality of the meta-analysis was considered as 18 

moderate. This decision is in accordance with items in the AMSTAR 2 check-list, which revealed 19 

three non-critical weaknesses related to #7 (‘partiel yes’, because of individual reasons for 20 

exclusion, in the list of the excluded studies, are missing), #10 (‘No’, because the source of funding 21 

for the individual included studies are missing) and #15 (‘No’, because graphical or statistical tests 22 

for publication bias are missing). The weaknesses were considered without critical flaw, as it was 23 

regarded that the weakness did not have potential impact of an accurate summary of the results of 24 

the available studies included in the review. 25 

 26 
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S3 Table 1. Item by item results using the revised instrument of A MeaSurement Tool to Assess 27 

systematic Reviews (AMSTAR 2) for critical appraisal of the meta-analysis by de Thurah et al. 28 

2017 29 

AMSTAR 2 

YES 

Partial 

YES NO Item 

nr. QUESTION 

1. Were components of PICO included in research question and inclusion 

criteria? 
X   

2. Was an ‘a priori’ design provided? X   

3. Was selection of included study designs explained? X   

4. Was a comprehensive literature search performed? X   

5. Was there duplicate study selection? X   

6. Was there duplicate data extraction? X   

7. Was a list of excluded studies provided inclusive justification of the exclusion?  X  

8. Was included studies described in adequate detail? X   

9. Was satisfactory technique used for assessing risk of bias in individual studies? X   

10. Was source of funding for included studies reported?   X 

11. Were appropriate methods used for statistical combination of results? X   

12. Was the potential impact of risk of bias in individual studies on the results of 

the meta-analysis assessed? 
X   

13. Was risk of bias in individual studies accounted for when interpreting results? X   

14. Was a satisfactory explanation for, and discussion of, any heterogeneity 

observed being provided? 
X   

15. Was adequate investigation of publication bias performed and likely impact on 

results discussed? 
  X 

16.  Were potential sources of conflict of interest (including funding received) 

reported? 
X   

PICO: Population, Intervention, Comparator group and Outcome 30 

 31 

Quality assessment of Randomized Controlled Trials (RCTs) 32 

The Cochrane Risk of Bias tool was applied of the included primary studies of RCTs.[4-15] The 33 

individual domains selection, performance, detection, attrition, reporting and other sources of biases 34 

were assessed for each outcome referred in the update as displayed in Figure 1. 35 

 36 

 37 
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S3 Figure 1. Risk of bias of the included RCTs for each outcome referred to in the 2018 update 38 
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Study (Country )

01. deThurah 2018 (Denmark ) [4]

02. Dougados 2015 (France ) [5]

03. Grønning 2012 (Norway ) [7]
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Abbreviations: UK: United Kingdom, NLD: The Netherlands. DMARD: Disease Modifying Anti-Rheumatic Drugs, 40 
CVD: Cardiovascular disease. Randomized Controlled Trials included in the update: [4-14]. Risk of Bias (RoB), 41 
assessed according to the Cochrane Risk of Bias tool.[15] 42 
*Risk of bias was assessed recently in a meta-analysis by De Thurah et al. and was not repeated for this study based on 43 
an overall confidence in the quality of the meta-analysis considered as moderate.[3]  44 

 45 

Explanatory notes on unclear or high risk of bias for each RCT (by study number in the table 46 

above) 47 

The letter A represents random sequence generation, B represents allocation concealment and 48 

additional small letters, a through u, represent the different outcomes for each of the RCTs (labled 49 

1-11), which are referred to for an enhanced level of evidence in the updated recommendations. C, 50 

D, E represent incomplete outcome data, selective reporting and other bias respectively. 51 

1-11).a-j, m: Due to the nature of the studies, blinding of participants and personnel was not 52 

possible. Accordingly, all recieved a high risk of bias for the domain ‘Blinding of participants and 53 

personnel’. However, attempts to minimize risk of bias for disease activity as an outcome was 54 

described in four out of six studies. 55 

2).m: DAS28 at baseline and 6 month follow-up was collected by the nurse who also delivered the 56 

intervention. s, t: Does not provide the reader with any details of outcome assessment other than at 57 
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baseline (collected after allocation). Apparently, no one was blinded as allocation was entered into 58 

the medical file. 59 

3).l, p: The investigator, not blinded to the allocation and who also performed DAS28 assessment, 60 

was present when participants responded to baseline questionnaires. Unclear if this could have 61 

affected the patients self-reported outcomes. E: Multiple outcomes assessed. 62 

4).l, p, E: Identical comments as to paper 3).  63 

5).A, B: No information about the randomisation process as there was no further elaboration 64 

regarding ‘the rheumatologists were randomised and stratified by years of experience’. Difference 65 

appeared in the number of participants the rheumatologists recruited. u: Only few rheumatologists 66 

were randomised (n=7, not blinded to allocation), personal style may have influenced the outcome. 67 

C: Decision to change medication likely to be influenced not only by the availability of DAS28 68 

information, but also by many other factors. E: Single centre (pilot)study. 69 

6).C: Likely used appropriate statistical methods, but unknown amount of missing data.  70 

9).p: Potential risk of performance bias (and carry over effect) by the intervention providers (same 71 

nurse provided the intervention for the control group and the intervention group). In addition 72 

unclear how questionnaires were administered/who collected the data. Likewise for the attempts 73 

made to collect missing data by phone.  74 

 75 

Quality assessment of observational studies 76 

The risk of bias in two observational studies [16-18], that determined the level of evidence in 77 

recommendation #7, was assessed with the QUality In Prognosis Studies tool (QUIPS).[19] The 78 

QUIPS evaluates six different areas for potential bias: participation, attrition, prognostic factor 79 

measurement, confounding measurement and account, outcome measurement, and analysis. Each 80 

area is subdivided in several subdomains, to be rated with ‘yes’: well described, ‘partial’: partially 81 

described or ’no’: not described. Results from the QUIPS evaluation are presented in Table 2. 82 

 83 

S3 Table 2. Risk of bias in two observational studies that determined the level of evidence in 84 

recommendation #7 in the 2018 update 85 

 Included studies 

 Linker 2011[16], 2012[17] Cheung 2014[18] 

Areas for risk of bias 
  

1. Study Participation (representative sample) 
 

 

Summary yes partial 

2. Study Attrition (representative sample in 

follow-up) 

  

Summary no partial 
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3. Prognostic Factor Measurement 
  

Summary partial yes 

4. Outcome Measurement   
Summary yes yes 

5. Study Confounding   
Summary no partial 

6. Statistical Analysis and Reporting   
Summary yes yes 

Rating of subdomains in the risk of bias assessment: ‘yes’: well described, ‘partial’: partially described or ’no’: not 86 
described. The scores represent the lowest score of two reviewers if difference in the independent scoring. 87 

 88 

Explanatory notes: 89 

Lineker et al.[16, 17]: Issues for risk of bias: study attrition (almost 50 %, no reasons described), 90 

and outcome measurement (measurement of the training, same training and method used, but in 91 

different settings, participants were registered by organization). 92 

Cheung et al.[18]: Issues for risk of bias: Study sample (small), however representative, and study 93 

attrition (reasons for attrition bias was not described, but also not expected to be relevant). 94 

 95 

Quality assessment economic evaluations 96 

Four economic evaluation studies,[12, 20-22] performed alongside clinical trials on the 97 

effectiveness of nurse-led care,[5, 10, 12-14] prompted amendment of  the additional wording ‘this 98 

leads to cost-effective care’ to recommendation #4. 99 

Methodological quality of the four economic evaluations was assessed using the Consensus on 100 

Health Economic Criteria (CHEC) list.[23] The CHEC consists of 19-items comprising specific 101 

criteria that have reached consensus as a generic core set of items for the quality assessment of 102 

economic evaluations. Each of the 19 items can be scored ‘yes’: clearly described, or ‘no’: not 103 

described. For this assessment, we scored items ‘yes’ if the description was in the manuscript. 104 

 105 

S3 Table 3. Quality assessment of the included studies regarding economic evaluations 106 

 

Included studies 

Sørensen 

2015[22] 

Ndosi 

2014[12] 

Larsson 

2015[20] 

Mourgues 

2017[21] 

 Items in the CHEC-list yes no yes no yes no yes no 

1. Is the study population clearly described? x  x  x  x  

2. Are competing alternatives clearly described? x  x  x   x 

3. 
Is a well-defined research question posed in answerable 

form? 
x  x  x  x  
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CHEC: Consensus on Health Economic Criteria, na: not applicable 107 

 108 

109 

4. 
Is the economic study design appropriate to the stated 

objective? 
x  x  x  x  

5. 
Is the chosen time horizon appropriate in order to include 

relevant costs and consequences? 
x  x  x  x  

6. Is the actual perspective chosen appropriate? x  x   x  x 

7. 
Are all important and relevant costs for each alternative 

identified? 
x  x  x   na 

8. Are all costs measured appropriately in physical units? x  x  x  x  

9. Are costs valued appropriately? x  x  x  x  

10. 
Are all important and relevant outcomes for each 

alternative identified? 
x  x  x   na 

11. Are all outcomes measured appropriately? x  x  x  x  

12. Are outcomes valued appropriately? x  x  x  x  

13. 
Is an incremental analysis of costs and outcomes of 

alternatives performed? 
x  x   na  na 

14. 
Are all future costs and outcomes discounted 

appropriately? 
x   x  x  x 

15. 
Are all important variables, whose values are uncertain, 

appropriately subjected to sensitivity analysis? 
 x  x  x  x 

16. Do the conclusions follow from the data reported? x  x  x  x  

17. 
Does the study discuss the generalizability of the results 

to other settings and patient/client groups? 
 x x  x   x 

18. 
Does the article indicate that there is no potential conflict 

of interest of study researcher(s) and funder(s)? 
x  x  x  x  

19. 
Are ethical and distributional issues discussed 

appropriately? 
x   x x   x 
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Online supplementary table S4. The 2018 update versus the first 1 

EULAR recommendations for the role of the nurse in the 2 

management of chronic inflammatory arthritis from 2012 3 

2018 Formulation  
Level of Evidencea, Grade of Recommendationa, 

Level of Agreement† 

2012 Formulation  
Category of evidenceb, Strength of Recommendationb, 

Level of Agreement† 

#1 Patients should have access to a nurse for needs-based 

education to improve knowledge of CIA and its 

management throughout the course of their disease 

#1 Patients should have access to a nurse for education to 

improve knowledge of CIA and its management 

throughout the course of their disease 
  1B, A, 10±0.2 [9-10]   1B, A, 9.9±0.2 

#2 Patients should have access to nurse consultations in 

order to enhance satisfaction with care 
#2 Patients should have access to nurse consultations in 

order to experience improved communication, 

continuity and satisfaction with care 

  1A, A, 9.7±0.6 [8-10]   1B, A, 9.1±0.6 

#3 Patients should have the opportunity of timely access 

to a nurse for needs-based support; this includes tele-

health 

#3 Patients should have access to nurse-led telephone 

services to enhance continuity of care and to provide 

ongoing support 

  1B, B, 9.7±0.6 [8-10]   3, C, 9.2±0.8 

#4 Nurses should participate in comprehensive disease 

management to control disease activity, reduce 

symptoms, and improve patient preferred outcomes; 

this leads to cost-effective care 

#4 Nurses should participate in comprehensive disease 

management to control disease activity, to reduce 

symptoms and to improve patient-preferred outcomes 

  1A, A, 9.7±0.5 [8-10]   1A, A, 9.4±0.8 

#5 Nurses should address psychosocial issues to reduce 

patients’ symptoms of anxiety and depression 
#5 Nurses should identify, assess and address 

psychosocial issues to minimise the chance of patients’ 

anxiety and depression 

  1B, A, 9.6±0.7 [8-10]   1B, A, 9.4±0.7 

#6 Nurses should support self-management skills to 

increase patients’ self-efficacy 
#6 Nurses should promote self-management skills in 

order that patients might achieve a greater sense of 

control, self-efficacy and empowerment 

  1A, A, 9.8±0.4 [9-10]   3, C, 9.7±0.5 

  The former recommendation #7 deleted and 

reformulated to an overarching principle 

#7 Nurses should provide care that is based on protocols 

and guidelines according to national and local contexts 
 

   3, C, 8.4±1.0 

#7 Nurses should have access to and undertake 

continuous education in the specialty of rheumatology 

to improve and maintain knowledge and skills 

#8 Nurses should have access to and undertake 

continuous education in order to improve and maintain 

knowledge and skills 

  2C, B, 9.8±0.7 [7-10]   3, C, 9.7±0.5 

#8 Nurses should be encouraged to undertake extended 

roles after specialized training and according to 

national regulations 

#9 Nurses should be encouraged to undertake extended 

roles after specialized training and according to 

national regulations 

  1A, A, 9.7±0.6 [8-10]   3, C, 9.5±0.8 

  
The former recommendation #10 was combined 

with recommendation #4 

#10 Nurses should carry out interventions and monitoring 

as part of comprehensive disease management in order 

to achieve cost savings 

  
   1B, C, 8.8±1.3 

aAccording to the Oxford Centre for Evidence-based Medicine 
- CEBM ‘Levels of Evidence 1’, †Expert agreement achieved upon 
the consensus meeting, mean ±Standard Deviation (SD), [range] 

bAccording to GRADE, †Expert agreement achieved upon the 
consensus meeting, mean ±Standard Deviation (SD) 
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