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Abstract
Globally, increasing demand for rheumatology services has led to a greater reliance on non-physician healthcare profession-
als (HCPs), such as rheumatology nurse specialists, to deliver care as part of a multidisciplinary team. Across Africa and 
the Middle East (AfME), there remains a shortage of rheumatology HCPs, including rheumatology nurses, which presents a 
major challenge to the delivery of rheumatology services, and subsequently the treatment and management of conditions such 
as rheumatoid arthritis (RA). To further explore the importance of nurse-led care (NLC) for patients with RA and create a set 
of proposed strategies for the implementation of NLC in the AfME region, we used a modified Delphi technique. A review 
of the global literature was conducted using the PubMed search engine, with the most relevant publications selected. The 
findings were summarized and presented to the author group, which was composed of representatives from different countries 
and HCP disciplines. The authors also drew on their knowledge of the wider literature to provide context. Overall, results 
suggest that NLC is associated with improved patient perceptions of RA care, and equivalent or superior clinical and cost 
outcomes versus physician-led care in RA disease management. Expert commentary provided by the authors gives insights 
into the challenges of implementing nurse-led RA care. We further report practical proposed strategies for the development 
and implementation of NLC for patients with RA, specifically in the AfME region. These proposed strategies aim to act as 
a foundation for the introduction and development of NLC programs across the AfME region.
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Introduction

The global prevalence of rheumatoid arthritis (RA) is esti-
mated to be 0.24% and on the rise due to an aging popula-
tion [1]. Although there are limited epidemiological data for 
Africa and the Middle East (AfME), the prevalence of RA in 
some AfME countries is as high as 2.54% [2–7].

A study by the American College of Rheumatology 
(ACR) found that the global demand for rheumatology ser-
vices outstripped the supply of rheumatologists, with this 
imbalance projected to increase dramatically by 2030 [8]. 
Utilizing more non-physician service providers, such as spe-
cialist nurses, as part of a nurse-led care (NLC) model, is 
one suggested strategy to meet the increasing need for rheu-
matologists [9]. The NLC model has been defined as one 
in which nurses practice an extended role, assuming their 
own patient caseloads and providing patient services, such as 
treatment and monitoring, education, psychosocial support, 
and referral [10]. Internationally, NLC models have been 
used successfully in other chronic diseases, such as diabetes 
[11, 12], cardiovascular disease [13–15], and cancer [16]. 
Within the field of rheumatology, there have been specialist 
nurses working as part of multidisciplinary teams for over 
three decades in some regions [17]. Notably, in recognition 
of the vital role nurses can play in rheumatology care, some 
guidelines recommend that patients with RA have access to 
a nurse throughout their disease [18].

Despite global advances in rheumatology treatment, the 
management of RA in AfME countries remains suboptimal 
[19, 20], with challenges, including delayed referrals, lack 
of access to biologic therapies, and insufficient standard-
ized disease assessment measures being used in clinical 
practice [19]. Furthermore, the burden of RA is frequently 

underestimated in AfME countries due to the perception that 
more prevalent conditions in the region (such as malnutri-
tion, HIV, or tuberculosis) have a greater socio-economic 
impact, meaning that RA is not viewed as a healthcare pri-
ority [19, 21].

A lack of specialized HCPs and certified rheumatology 
nurse specialists also presents a major challenge to RA dis-
ease management in the AfME region, particularly in rural 
areas [19, 22]. Moreover, the World Health Organization 
(WHO) estimates that the current global shortage of nurs-
ing personnel will worsen in the AfME region by 2030 
[23]. Based on the authors’ expert knowledge, the reasons 
for this shortage include the absence of rheumatology nurse 
postgraduate degrees, structured pathways for training, and 
career progression, including well-developed courses on 
advanced clinical practice, as well as a lack of understand-
ing of training needs across the region and lack of awareness 
of the importance of the role of the RA nurse.

With this in mind, the objective of this literature review 
was to explore the importance of NLC for patients with RA 
in a global setting, and to combine this evidence with the 
authors’ expert knowledge to provide proposed strategies 
regarding the implementation of NLC for RA in the AfME 
region, specifically.

Materials and methods

Literature search strategy and findings

We used a modified Delphi technique to draft proposed strat-
egies, following an extensive narrative literature review. Lit-
erature searches were conducted using PubMed, incorporat-
ing studies published between January 2008 and March 2018 
based on the following search terms: (“nursing” OR “nurse”) 
AND “care” AND (“rheumatoid arthritis” OR “rheumatic 
disease”). A total of 296 papers were identified, and the titles 
manually reviewed for relevance; the screening process is 

Fig. 1  Flow chart of the narrative literature search process
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outlined in Fig. 1. Papers selected for more detailed abstract 
review were limited to those written in English.

A total of 16 articles were identified as being most relevant 
and were reviewed (Table 1) [24–39]. Relevant articles were 
required to include adult patients (aged ≥ 16 years) with RA. 
One systematic review and meta-analysis of the effectiveness 
of NLC versus physician-led care (PLC), representing five ran-
domized controlled trials (RCTs) subsequently considered for 
inclusion, was identified. These articles were predominantly 
in European settings, and most were conducted in specialized 
rheumatology clinics. All studies (aside from the meta-anal-
ysis) were set in a single country. The role of the nurses was 
varied and included coordinating treatment-to-target strategies, 
disease activity assessment, treatment modifications, patient 
education, and psychosocial support (Table 1). As detailed 
in Table 1, four key themes (patients’ perceptions of NLC in 
rheumatology, clinical effectiveness of NLC in rheumatology, 
impact of NLC on rheumatology healthcare costs and resource 
use, and training and resource needs identified by rheumatol-
ogy nurse specialists) were identified from the articles; these 
themes are explored separately in the following narrative 
review of the literature.

The findings of the narrative review were summarized 
and presented to all authors. The author group comprised 
experts in rheumatology and nursing from different coun-
tries in the AfME region (Algeria, Jordan, Lebanon, Nige-
ria, Saudi Arabia, South Africa, and UAE) and from the 
UK. Virtual open discussions were held between authors. 
All authors’ viewpoints and remarks were collected, sum-
marized, and presented for further verification and adjust-
ment. A consensus was developed by each author review-
ing, adjusting, adding, deleting, combining, reforming, and 
approving proposed strategies. Each author participated in 
wording each proposed strategy.

Results

Patients’ perceptions of NLC in rheumatology

The literature search identified eight articles that explored 
the perceptions of NLC by patients with RA (Table 1).

As reported in interviews/surveys conducted with patients 
with RA in a Swedish rheumatology clinic, nurse-led man-
agement, information, and support was shown to be impor-
tant in increasing patients’ sense of empowerment [26]. 
Nurses instilled feelings of security, trust, hope, and con-
fidence [27, 36], and patients reported that they found it 
easier to discuss queries with nurses than with physicians 
[26]. Interestingly, in a 2016 study of the interactional style 
between patients and HCPs, patients with RA were seen to 

initiate more ‘personal talk’ and provide more unprompted 
information relevant to their care in nurse-led consultations, 
compared with physician-led consultations [38]. There-
fore, it is unsurprising that the same study found nurses 
to engage in significantly more relationship building with 
their patients, compared with physicians [38]. In terms of the 
qualities that patients valued in their nurses, regular acces-
sibility [26, 27, 36], competency in their disease and treat-
ment knowledge [36], giving clear and meaningful explana-
tions [27], and the provision of a patient-centered/holistic 
approach [26, 36] were mentioned consistently.

A 2017 systematic review and meta-analysis of RCTs 
concerning the efficacy of, and patient satisfaction with, 
NLC had mixed results with respect to the latter: no signifi-
cant differences in patient satisfaction with NLC versus PLC 
after a 1-year follow-up were reported (data from four RCTs) 
[28]. However, after a 2-year follow-up, significantly greater 
patient satisfaction was observed with NLC versus PLC 
(P < 0.05; data from two RCTs up to this time point) [28]. 
Specifically, one of these RCTs reported that patients with 
RA receiving NLC had significantly increased self-efficacy 
(defined as patients’ belief in their ability to perform specific 
tasks or behaviors to cope with their RA), confidence, and 
satisfaction at the 2-year follow-up versus patients receiving 
PLC [24]. Two studies in the meta-analysis used the Leeds 
Satisfaction Questionnaire (LSQ), a validated, self-admin-
istered questionnaire in which patients respond to a series 
of statements using a five-point Likert scale to assess their 
satisfaction levels across six subscales: general, information, 
empathy, technical, attitude, access [30, 34]. Results using 
this tool were mixed. Koksvik et al. reported significantly 
greater patient satisfaction across all subscales of the LSQ 
for patients with inflammatory arthritis (IA; RA, ankylos-
ing spondylitis [AS], psoriatic arthritis [PsA], juvenile idi-
opathic arthritis [JIA], or undifferentiated polyarthritis) 
receiving NLC versus PLC at 9- and 21-month follow-up 
(primary endpoint; all P < 0.001, excepting general sat-
isfaction at 9-month follow-up for which P < 0.05) [30]. 
However, in Ndosi et al., while general satisfaction scores 
were significantly higher with NLC versus PLC at 26-week 
follow-up (P < 0.05), no numerical differences in scores 
between patient groups were reported across the remaining 
LSQ subscales [34]. At 52-week follow-up, general satisfac-
tion scores were similar to NLC versus PLC; as at the earlier 
time point, there were no numerical differences across the 
remaining LSQ subscales between patient groups [34].

Clinical effectiveness of NLC in rheumatology

The clinical effectiveness of NLC for patients in rheuma-
tology care was evaluated in eight articles identified in the 
literature search (Table 1). A 2017 systematic review and 
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meta-analysis of RCTs by de Thurah et al. reported no differ-
ences in disease activity data (per Disease Activity Score in 
28 joints, erythrocyte sedimentation rate/C-reactive protein 
[DAS28-4 [ESR/CRP]]) between NLC versus PLC at 1-year 
follow-up (data from four RCTs), and a statistically signifi-
cant (P < 0.05), but not clinically relevant, the difference in 
disease activity favoring NLC at 2-year follow-up (data from 
two RCTs up to this time point) [28]. Of the two RCTs in 
the de Thurah et al. paper that reported disease activity at 
1-year follow-up only, Ndosi et al. found that improvements 
in RA disease activity (primary endpoint; per DAS28) over 
52 weeks for British patients receiving NLC were non-infe-
rior to improvements for patients receiving PLC [34]. Simi-
larly, a 12-month RCT in Sweden, as reported by Larsson 
et al. found that improvements in disease activity (primary 
endpoint; per DAS28-4 [ESR] and DAS28-4 [CRP]) were 
non-inferior in patients with stable chronic IA (CIA; RA, 
PsA, undifferentiated arthritis, or undifferentiated spondy-
loarthritis [SpA]) undergoing biologic therapy who had one 
of two annual rheumatologist monitoring visits replaced by a 
nurse-led monitoring visit, versus patients who saw a rheu-
matologist at both visits [31]. Of the two RCTs evaluated 
by de Thurah et al. that reported both 1- and 2-year disease 
activity data, Primdahl et al. reported no significant differ-
ence in disease activity (primary endpoint; per DAS28-4 
[CRP]) in patients with RA receiving NLC versus PLC 
at 12 months, but found NLC to be significantly superior 
at 24 months (P = 0.049) [24]. Koksvik et al. found that 
improvements in disease activity (per DAS28-4 [ESR]) were 
significantly greater in patients with IA (RA, AS, PsA, JIA, 
or undifferentiated polyarthritis) receiving NLC versus PLC 
at 9-month follow-up (between-group difference in DAS28 
[ESR] 0.45; P = 0.03), but no significant difference was seen 
at 21-month follow-up (between-group difference in DAS28 
[ESR] 0.31; P = 0.15) [30].

Of the three further articles that explored the impact of 
NLC on disease activity (per DAS28), Muñoz-Fernández 
et al. found that there were no significant differences in RA 
disease activity with NLC versus PLC at 12-month follow-
up (mean DAS28 of 2.7 vs. 2.8, respectively; P = 0.274) [33]. 
Similarly, across seven rheumatology practices in the US, no 
differences in changes in disease activity (per DAS28, Clini-
cal Disease Activity Index [CDAI], and Routine Assessment 
of Patient Index Data 3 score [RAPID3]) were observed 
between patients with RA treated by nurse practitioners or 
physician assistants versus those treated by rheumatologists 
only over 2 years [37]. However, a 12-month RCT conducted 
in China found that improvements in RA disease activity 
(per DAS28) were significantly greater in patients receiv-
ing NLC versus PLC throughout the study period (primary 
endpoint; P < 0.001) [39].

The impact of NLC on a range of patient-reported out-
comes (PROs) in patients with RA was explored in six 

studies, with mixed results [24, 30, 31, 33, 34, 39]. Wang 
et al. found that improvements in pain, fatigue, and stiff-
ness were significantly greater with NLC versus PLC [39], 
while Muñoz-Fernández et al. reported significantly greater 
improvements in physical function and health-related qual-
ity of life (HRQoL) with NLC versus PLC [33]. In con-
trast, several studies reported no significant differences in 
improvements across PROs, including pain [24, 30, 31], 
physical function [24, 31], HRQoL [30], and fatigue [24, 30] 
in patients receiving NLC versus PLC. Finally, Ndosi et al. 
found that improvements in pain, physical function, fatigue, 
and stiffness in patients receiving NLC were non-inferior to 
improvements in patients receiving PLC [34].

Impact of NLC on rheumatology healthcare costs 
and resource use

The impact of NLC on rheumatology healthcare costs 
and resource use was assessed in five studies (Table 1). A 
12-month RCT in Sweden of patients with stable CIA (RA, 
PsA, undifferentiated arthritis, or undifferentiated SpA) 
undergoing biologic therapy found that total annual rheu-
matology care costs per patient (including fixed monitoring, 
variable monitoring, rehabilitation, specialist consultations, 
radiography, and pharmacological therapy) were signifi-
cantly lower for patients who had one of two annual rheu-
matologist monitoring visits replaced by a nurse-led moni-
toring visit versus patients who saw a rheumatologist at both 
visits (13% reduction in costs; P < 0.01) [32]. When annual 
resource use was investigated further, there were no signifi-
cant differences between NLC and PLC for costs related to 
additional phone calls or visits to nurses/rheumatologists, 
rehabilitation, physiotherapy, occupational therapy, psycho-
social treatment, specialist consulting, or radiography iden-
tified; while costs related to pharmacological therapy and 
additional blood tests were significantly higher with PLC 
versus NLC (P < 0.05) [32]. A 12-month RCT found that 
unplanned hospitalizations or additional clinic visits were 
less common in Chinese patients with stable RA receiving 
NLC versus PLC, with overall costs related to RA treatment, 
laboratory tests, radiography, steroid injections, and day-
care admissions significantly lower with NLC versus PLC 
[39]. In addition to the reduced hospital visits observed with 
NLC, authors hypothesized that cost differences might also 
be due to the lower number of prescriptions, laboratory tests, 
and radiological investigations ordered for the NLC- versus 
PLC-recipient groups [39]. A 12-month RCT conducted in 
the UK also reported numerically lower rates of unplanned 
hospital admissions or visits to the accident and emergency 
department or general practitioner surgery with NLC versus 
PLC. However, differences in mean overall costs for RA care 
(including costs of clinic and specialist visits, community 
care, investigations, hospitalization, and medications) were 
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not statistically significant between NLC and PLC groups, 
despite consultation costs for NLC being significantly lower 
versus PLC (P < 0.001) [34].

Similarly, a 2016 observational study conducted in 
Spain that evaluated the economic impact of NLC versus 
PLC in the treatment of patients with RA and AS reported 
that, while the costs of consultations at healthcare clinics 
were significantly lower with NLC versus PLC (P = 0.001), 
overall, there were no significant differences in total annual 
healthcare costs or indirect costs (work, travel, or carer-
related) between the two systems [33]. Of the studies that 
conducted cost-effective analyses, Ndosi et al. found NLC 
to be cost-effective in comparison with PLC when health 
benefit was measured as a change from baseline in disease 
activity (primary endpoint; per DAS28), but not when health 
benefit was measured as quality-adjusted life years (QALY) 
[34]. However, a 24-month RCT in Denmark, in which 
health benefit was measured as QALY, found NLC to be 
cost-effective in the management of RA in comparison with 
both PLC and shared care (no planned nurse or rheumatolo-
gist consultations) [25].

Training and resource needs to be identified 
by rheumatology nurse specialists

Two articles provided considerations for training and 
resource needs identified by rheumatology nurse special-
ists (Table 1). While evidence suggests that NLC is gener-
ally associated with improved clinical and cost outcomes 
in the management of RA, there could be the potential to 
further optimize NLC by meeting additional training and 
resource needs identified by nurses working in rheumatol-
ogy. A 2006 questionnaire administered to 95 nurse prac-
titioners working in rheumatology departments in the UK 
identified the following factors that could enhance their 
role [29]: attendance at postgraduate courses and obtaining 
further qualifications; active participation in the delivery 
of medical education; training in practical procedures such 
as intra-articular injections; protected time and resources 
for audit and research; formal training in counseling; and 
implementation of nurse prescribing. Many of these fac-
tors were linked with attributes that nurses identified as 
being necessary for their competency (such as knowl-
edge and understanding of rheumatic diseases and drug 
therapy). More recently, an extensive 2017 survey of 2338 
nurse practitioners working with rheumatology patients in 
a primary care setting in the US identified the following 
resource and training needs to optimize NLC [35]: provi-
sion of an RA medication chart with indications/contrain-
dications, adverse events, and monitoring advice to help 
determine the best course of treatment; an RA assessment 
tool for better management of patients; further education 

on the long-term efficacy and safety of RA medications; 
and access to academic conferences, events, peer-reviewed 
journals, and online forums or educational tools to facilitate 
the exchange of educational information with other HCPs.

Expert commentary: challenges around the 
implementation of NLC in the AfME region

An insight into the challenges facing the implementation 
of NLC in the AfME region was provided by the authors.

The wealth disparity across the AfME region impacts 
significantly on available healthcare resources, and limits 
opportunities for implementing and expanding multidisci-
plinary teams. The most recent data from the World Bank 
reports that health expenditure per capita, per year, ranges 
from US dollars (USD) 198.00 in sub-Saharan Africa to 
USD 1287.69 in the Middle East and North Africa [42]. 
With the health system chronically underfunded in numer-
ous countries across the AfME region, there are shortages 
of nurses, with an unbalanced distribution between urban 
and rural areas. Also, negative cultural perceptions of the 
nursing profession, long working hours, and relatively 
low pay have further contributed to a nursing shortfall. 
As such, in areas with a limited nursing workforce, it may 
not be possible for nurses to focus on a single specialty. 
Furthermore, although recognition of nurse specializa-
tion is increasing, there remains the challenge of nurses 
emigrating from sub-Saharan African countries to areas 
where they receive greater appreciation and remuneration 
(author opinion).

In the opinion of the authors, NLC may be able to help 
overcome some of the particular challenges facing rheu-
matology care in the AfME region. For example, stud-
ies have shown that in Saudi Arabia and some African 
countries, the diagnostic delay of RA is long, between 2.5 
and > 4 years [43–45], thereby preventing early access to 
treatment before irreversible joint damage. As a result, 
when patients are eventually diagnosed with RA, they 
often already have erosive disease or high disease activity. 
Access to NLC may relieve the burden on rheumatologists 
and allow quicker access to a specialist HCP. However, 
even after diagnosis, patients with RA are often under-
treated in the region, with access to therapies dependent 
on the nation’s healthcare system, drug availability, and 
economic status [46]. Lack of access to biologic thera-
pies has been highlighted as a particular challenge to the 
implementation of standardized European League Against 
Rheumatism (EULAR) treatment guidelines in Africa 
[19]. At the same time, a recent study conducted in five 
Arab countries (Jordan, Lebanon, Qatar, Saudi Arabia, and 
UAE) found significant differences in the use of biologic 
therapies between countries [47]. Patient educational defi-
cits around the efficacy of treatments and the perception 
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of RA as an incurable disease may also pose additional 
barriers to treatment acceptance. Specialized nurses with 
an in-depth knowledge of the available treatment pathways 
could enhance patient education. Furthermore, they could 
act as advocates for improved patient treatment and pro-
mote the wider use of more advanced therapies across the 
field of rheumatology (author opinion).

Expert commentary: proposed strategies 
for the implementation of NLC in the AfME region

The evidence discussed across each of the four key themes 
identified above was considered by the authors, and based on 
the expert knowledge of the authors, we propose a series of 
strategies, shown in Table 2 [48–53], for the implementation 
of NLC in the AfME region.

Discussion

In summary, the articles identified in this literature search 
provide compelling support for NLC in RA disease manage-
ment. The roles of nurses in the NLC examples reviewed 
were varied. In addition to monitoring disease activity and 
treatment, NLC facilitates patient education and support, and 
nurses are able to coordinate multidisciplinary care. Patient 
perceptions of NLC are generally positive, and reported as 
better than or comparable with PLC, with no real patient-
reported barriers to care identified.

Furthermore, there is evidence that NLC enhances clini-
cal outcomes in patients, with most evidence focusing on 
disease activity (per DAS28). At the same time, from a 
health economics perspective, NLC is associated with bet-
ter or comparable cost-effectiveness versus PLC. Finally, 
rheumatology nurses have important suggestions regarding 
the enhancement of NLC. Limitations acknowledged by the 
authors of the articles include the need for more data in 
this area from a greater number of patients, within which 
subgroups (for example, by disease type and activity) can 
be assessed over prolonged periods. Increased use of NLC 
could provide such data.

Overall, given the clear benefits associated with NLC, it 
is justified to propose strategies for the implementation of 
this practice in the AfME region. The evidence discussed 
across each of the four key themes identified above was con-
sidered by the authors and allowed the proposal of strategies 
for NLC programs across the AfME region.

There was no scoring system given for each author to 
determine the weight of each proposed strategy. Rather, the 
proposed strategies were collectively agreed upon using a 
modified Delphi technique. Overall, the proposals represent 

important strategies to be considered across the AfME 
region for the development of NLC programs. However, the 
value and importance of some strategies may vary by coun-
try, based on differences in their economic and educational 
systems. As such, it was not appropriate to assign a weight 
to each proposed strategy.

The findings of this narrative literature review are limited 
by the inclusion of articles from a small geographic area, 
which may limit the generalizability of the findings. In addi-
tion, the application of these strategies may be limited by 
the legal requirements, differences in clinical practice, cost, 
cultural differences, and patient perception in each coun-
try. Nevertheless, these proposed strategies aim to act as a 
foundation for the introduction and development of NLC 
programs across the AfME region.

Conclusions

NLC in RA disease management has been shown to have 
positive impacts on patients’ perceptions of their treatment, 
clinical outcomes, and healthcare costs. Despite these 
benefits, there is a lack of rheumatology nurse specialists 
across AfME, a region where there is low public disease 
awareness and inadequate treatment for RA. The proposed 
strategies presented in this paper aim to act as a founda-
tion for the development of NLC programs across the AfME 
region. Looking to the future, specialist nursing could move 
away from focusing on a specific disease, such as RA, and 
instead move towards working across disease taxonomies, 
such as immune-mediated rheumatic disorders [54]. It is the 
expert opinion of the authors that such a move could fur-
ther enhance cost-effectiveness in training and establishing 
nurses to lead care in a range of clinical settings across the 
AfME region.
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