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Abstract 
Background: Considering the importance of getting the right patient at the 
right location to maintain and optimize quality of life of inflammatory arthritis 
patients, appropriate referral by general practitioners is essential. This study 
aims to assess the effect and cost effectiveness of different referral strategies 
for inflammatory arthritis in primary care patients. Methods: This study fol-
lows a cluster randomized controlled trial design. General practitioners from 
primary care centers in Southwest-The Netherlands are randomly assigned to 
either one of the two strategic interventions for referring adult patients who 
are in the opinion of the general practitioner suspected of inflammatory arth-
ritis: 1) Standardized digital referral algorithm based on existing referral models 
PEST, CaFaSpA and CARE; 2) Triage by a rheumatologist in the local prima-
ry care center. These interventions will be compared to a control group, e.g. 
usual care. The primary outcome is the percentage of patients diagnosed with 
inflammatory arthritis by the rheumatologist. Secondary outcomes are quality 
of life as a patient reported outcome, work participation and healthcare costs. 
These data, including demographic and clinical parameters, are prospectively 
collected at baseline, three, six, and twelve months. Discussion: If this study 
can demonstrate improvements in appropriate referrals to the rheumatologist, 
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thereby improving cost-effectiveness, there is sufficient supporting evidence 
to implement one of the referral strategies as a standard of care. Finally, with 
these optimization strategies a higher quality of care can be achieved, that might 
be of value for all patients with arthralgia. Trial Registration: NCT03454438, 
date of registration: March 5, 2018. Retrospectively registered: 
https://clinicaltrials.gov/ct2/show/NCT03454438?term=NCT03454438&draw
=1&rank=1. 
 

Keywords 
Inflammatory Arthritis, Primary Care, Referral, Cost-Effectiveness,  
Cluster Randomized Trial, Value Based Health Care 

 

1. Background 

A substantial part of the general population in the Netherlands and worldwide is 
affected by musculoskeletal complaints (MSC) [1] [2]. About 5% of the world-
wide population suffers from chronic inflammatory arthritis (IA) [3]. The most 
frequent types of IA are rheumatoid arthritis (RA), axial spondyloarthritis (axSpA) 
and peripheral spondyloarthritis such as psoriatic arthritis (PSA). Early diagno-
sis is vital for the response of IA treatment in order to achieve a state of remis-
sion sooner, which consequently prevents joint damage on the longer term and 
increases quality of life [4]. Early diagnosis requires early recognition of patients 
at risk for IA. 

In most countries, general practitioners (GPs) have a pivotal role in early rec-
ognition of patients with inflammatory joint complaints, because they act as a 
gatekeeper for referring patients to secondary care. However, because the GP 
sees such a large heterogeneity of patients with MSC, it has proven to be difficult 
to recognize those patients at risk of IA [5] [6]. This is reflected by the low per-
centage of IA in patients referred to the rheumatology outpatient clinic. The 
majority, over 70 percent, is diagnosed with a non-inflammatory disease, and no 
chronic care by a rheumatologist is needed [5] [6]. Moreover, Western countries 
experience an increasing demand for care, especially for musculoskeletal disorders 
[7]. It is predicted that the total amount of referrals to the rheumatologist will 
increase enormously in the future [8], leading to more costs over the entire care 
cycle. 

Integrated care, in which primary and secondary care bundle their expertise to 
improve the accessibility, quality and efficiency of care, may be a solution to this 
problem. This is in line with the principles of value based health care (VBHC), 
e.g. maximizing value for patients. The value is defined as the health outcomes 
that are most important to the patient, divided by the costs of healthcare over 
the entire care cycle [9]. The Dutch government also recognizes this need for 
change in healthcare organization [7]. Healthcare could be organized around cus-
tomized care, by providing the patient with the right care at the right place. In 
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the early phase of IA this might be accomplished by using cost-effective referral 
strategies that will decrease the time to referral for IA and the amount of refer-
rals of patients with a non-inflammatory disease. 

Previous studies have investigated the effectiveness of either structured referral 
sheets or shifted outpatient clinics as referral strategies [10] [11] [12] [13]. A Coch-
rane review confirmed that structured referral sheets can improve appropriate-
ness of referrals significantly, and have good potential to improve cost-effectiveness 
[10]. Within consultant clinics in the community, the expertise of hospital spe-
cialists is provided in a primary care setting. Studies have revealed that the use of 
these shifted outpatient clinics leads to improved accessibility [11], equal quality 
of care [12], improved patient satisfaction, reduced waiting times and considera-
ble cost savings to patients [13]. 

Until now, the impact of implementation of these innovative referral strate-
gies has not yet been investigated within rheumatology and evidence of its value 
expressed in cost-effectiveness is lacking [8]. Nevertheless, it is suggested to have 
great potential to improve appropriateness of patient referral to rheumatology 
centers. 

Aims 

The primary aim of this study is improvement in the number of appropriate pa-
tient referral to secondary care rheumatology centers. 

Secondarily, the aim is to estimate the value expressed in cost-effectiveness of 
innovative referral strategies. Another secondary aim is to validate the electronic 
referral sheet including algorithms for axial spondyloarthritis, psoriatic arthritis 
and early rheumatoid arthritis in primary care patients. 

2. Methods 

2.1. Study Design 

In this cluster randomized controlled trial, carried out in a primary care setting 
in the province of South-Holland in the Netherlands, primary care centers are 
regarded as clusters. Each cluster contains the GPs from one practice and their 
included patients to overcome referral bias by GPs. General practitioners in and 
around Rotterdam in the province of South-Holland in the Netherlands are in-
vited to participate by a regional newsletter or by personal approach. If they are 
willing to participate, the researcher will train both the GP and the GP’s assis-
tants in enrolling patients for study participation. The primary care centers will 
be randomly assigned to either one of the study groups. 

This trial consists of three study groups; one in which an electronic referral 
sheet is used, one consisting of triage by a rheumatologist in a primary care set-
ting and a control group in which patients are referred to the secondary care 
rheumatology center in accordance with usual care. The study was initiated in 
April 2017 and inclusion is expected to be finalized in December 2019. 
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2.2. Study Population 

Patients aged eighteen years or older visiting primary care due to physical com-
plaints, who are in the opinion of their own GP suspected for IA, will be invited to 
participate. In order to be eligible to participate in this study, participants should 
be able to understand and communicate in Dutch. 

All eligible patients receive a patient information form and if agreed to par-
ticipate, an informed consent form is signed and an inclusion visit is assessed in 
one of the three study groups. For those who do not want to participate, the 
reason for not participating will be registered. 

2.3. Intervention 

Intervention group 1: Electronic structured referral sheet for IA. 
This intervention group usesthe electronic structured referral algorithm for 

patients at risk for IA (Figure 1). This algorithm is based on a combination of 
recently developed and validated referral questionnaires for axial spondyloarth-
ritis (CaFaSpA [14]), psoriatic arthritis (PEST [15]) and for early rheumatoid 
arthritis (CARE [16]). Which exact items are applicable to a specific patient is 
dependent on the main complaints of that patient (Figure 1). 

After completing one of the three referral questionnaires, a total score will be 
calculated. If this score is above the threshold value of the corresponding referral 
algorithm, the patient is considered to be at risk for IA, and the GP is given an ad-
vice to refer the patient to a rheumatologist. For the CaFaSpA this threshold value 
is a score of equal to or above two out of four points [14], for the PEST this is a 
score of equal to or above three out of five points [15] and for the CARE this is a 
score of equal to or above four points out of seven and a half [16]. To ensure quality 
of care, the GP can still refer the patient if the score is below the referral threshold. 
 

 
Figure 1. Algorithms combined in the electronic structured referral sheet. 
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The GP is then requested to declare the reason why the patient is still referred. 
Those that are suspected of IA according to the structured referral algorithm will 
be referred to a rheumatology outpatient clinic and receive regular diagnostic 
workup, treatment and follow-up as needed based on the international guide-
lines for IA. 

Intervention group 2: Triage by rheumatologist in a primary care setting. 
The second intervention is triage by an experienced rheumatologist in a pri-

mary care setting. Patients suspected of an inflammatory rheumatic disease ac-
cording to their GP, will be examined by the rheumatologist in their own pri-
mary care practice. The rheumatologist will assess the medical history, perform 
physical examination and advise the GP to refer the patient to secondary care or 
not. Patients that are not suspected of IA by the rheumatologist will remain in 
primary care. Those that are suspected of IA according to the rheumatologist 
will be referred to a rheumatology outpatient clinicand receive regular diagnostic 
workup, treatment and follow-up as needed based on the international guide-
lines for IA. 

2.4. Control Group 

The control group consists of randomly selected patients who are newly referred 
to the rheumatology outpatient clinic of the Maasstad Hospital. At the inclusion 
visit, the researcher will fill out the electronic structured algorithm, as used in 
intervention group 1, based on information from this newly referred patient. This 
data is used as a validation of the referral algorithm. 

All patients in the control group receive regular diagnostic workup, treatment 
and follow-up by a rheumatologist as needed based on the international guide-
lines for IA. 

2.5. Data collection 

Data will be collected concerning the patient as well as the referring GP. After 
written informed consent is obtained, demographic data is retrieved from the 
patient administration registry provided by the hospital and GPs. Patient data 
include age, sex and area code. GP data include characteristics of the GP like age 
and sex, characteristics of the general practice like practice size, and distance to 
the Maasstad Hospital Rotterdam, deducted from the area code. 

The follow-up of patients will cover twelve months. To collect data, question-
naires are sent to participants by email or by post directly following the inclusion 
visit at baseline, and again after three months, six months and twelve months 
(appendix 1). In order to promote participant retention and complete follow-up, 
reminders will be sent using e-mail, letters and telephone contact. 

All data is collected and saved in data management system Castor in com-
pliance with the Dutch Data Protection Act following current Dutch legislation. 
Research data that can be traced to individual patients can only be viewed by mem-
bers of the research team, health care inspection and medical ethics committee. 
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No adverse events will be reported in the study, since no medicinal product 
will be tested or used as part of this study. All patients receive standard care 
during the study follow-up and after study closure, and any health-related events 
or adverse events will receive follow up as part of this standard care. 

2.6. Outcome Measures 

The primary outcome is the number of patients diagnosed with IA by the rheu-
matologist as a proportion of all referred patients suspected of IA by the GP. 

Secondary outcomes are health-related quality of life, as a patient reported 
outcome, and costs, including both direct costs from healthcare resources utili-
zation and indirect costs from work productivity. Health-related quality of life 
will be determined with the EuroQol Health Questionnaire (EQ-5D) [17]. Health-
care resources utilization will be determined with the iMTA Medical Consump-
tion Questionnaire (iMCQ) [18] as direct costs, and work productivity with the 
iMTA Productivity Cost Questionnaire (iPCQ) [19] as indirect costs. These out-
comes will be used to perform a cost-effectiveness analysis. 

Another secondary objective is to validate the referral models combined into 
the electronic structured referral sheet. The answers on the included questions 
will be compared with the diagnosis made by the rheumatologist obtained from 
the patient administration registry, as a gold standard. 

2.7. Sample Size 

The sample size calculation is based on a size needed for a mixed effects logistic 
regression model for the comparison of proportions between three groups. Pri-
mary endpoint target of percentage of IA in all referred patients is set at 35% in 
the intervention groups compared to 20% in usual care. These numbers are 
based on the finding that in usual care, of all patients newly referred to the 
rheumatologist, approximately 20% is diagnosed with IA [5] [6] [11] [13], and 
the expectation of increasing this by 15% with the help of an innovative referral 
strategy. Alpha is set at 0.05/3 = 0.0167 for each comparison (type I error, 
two-sided, with Bonferroni correction), and the power level is set at 0.8. To cor-
rect for a clustering effect by GPs, an inter correlation coefficient of 1.27 was 
used. Taking into account a patient dropout rate of 25%, the final sample size is 
set at 296 patients per study group, with a total of 888 patients for this study. 

2.8. Data Analysis 

For descriptive statistics the number and percentage will be presented for cate-
gorical variables. The number, mean, standard deviation, median, interquartile 
range, minimum and maximum will be presented for continuous variables. 

The primary outcome, defined as patient with IA yes or no, will be analyzed 
using a mixed effects logistic regression model. In case of imbalance of baseline 
variables, these will be adjusted for in the model. Proportional odds ratios will be 
presented. The estimated difference between the three study groups will be com-
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pared and 95% confidence intervals will be given. Three comparisons will be made, 
therefore a p-value of 0.05/3 = 0.0167 will be considered significant. 

For the cost-effectiveness analysis standard calculation methods will be used 
for EQ-5D, iPCQ and iMCQ. 

For the cost-effectiveness analysis, health-related quality of life (EQ-5D), di-
rect costs (iMCQ) and indirect costs (iPCQ) will be used. The Incremental Cost 
Effectiveness Ratio (ICER) will be calculated based on differences in mean costs 
and effectiveness, and 95% confidence intervals will be constructed [20]. For pros-
pectively collected data the volumes will be multiplied with standard reference 
prices and mean with standard error will be presented using cost-effectiveness ac-
ceptability curves. 

To verify the accuracy of the algorithms used in the structured referral sheet, 
answers on the included questions will be compared with the rheumatologist di-
agnosis as a gold standard. The percentage of rheumatologist diagnosis IA cor-
rectly predicted by the referral algorithm will be determined, as well as the sensi-
tivity and specificity for gold standard diagnoses. 

For missing data, multiple imputation methods will be used. Any protocol 
amendment will be notified to the medical ethics committee that reviewed the 
protocol. 

3. Discussion 

This article describes the rationale and design of a cluster randomized controlled 
trial to evaluate the cost-effectiveness for two innovative referral strategies for 
primary care patients with MSC. The study started in April 2017 and the first 
interim results are expected in August 2020. Results of the study will be presented 
at (inter)national congresses and published in peer-reviewed medical journals. 

It has proven to be difficult for GPs to recognize which patients with muscu-
loskeletal complaints are at risk of an IA [5] [6]. On the one hand, patients at 
risk of IA require early recognition and early diagnosis for an optimal response 
of IA treatment to eventually increase quality of life. On the other hand, for pa-
tients not at risk of IA there is no need for care by a rheumatologist. In case pa-
tients with IA are missed or patients without IA are referred towards the rheu-
matologist, this leads to more costs over the entire care cycle. 

Integrated care may be a solution to this problem. Previous studies have sug-
gested that the triage by a rheumatologist or the algorithm referral strategy can 
improve appropriateness of referrals, improved patient satisfaction and consi-
derable cost reductions [10] [11] [12] [13]. However, the impact of implementa-
tion of a referral algorithm has not yet been investigated within rheumatology 
and for both strategies evidence of cost-effectiveness is lacking so far. 

Schulpen et al. did investigate the implementation of triage by a rheumatolo-
gist in a primary care setting in the Netherlands [21]. They offered joint consul-
tation, in which a consulting rheumatologist examined the patients in primary 
care and formulated a diagnostic and therapeutic policy through close collabora-
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tion with the GP. By the end of the study period, the number of patients referred 
by each participating GP differed substantially from the number of patients re-
ferred by matched non-participating GPs (3.7 vs 9.7 patients/GP/year respective-
ly). Joint consultation rheumatology led to a decrease of 62% in the number of 
referrals. On top of that, there was also a large decrease in the number of follow 
up consultations after joint consultation. Together they account for a more “time 
effective” approach compared to usual care. Nevertheless, Schulpen et al. emphas-
ize the need to determine cost-effectiveness for triage as a referral strategy [21]. 

For electronic structured sheets as a referral strategy, many sets of criteria have 
been developed. Unfortunately, a lot of them lack validation in primary care and 
information on implementation and impact has not been obtained. For example 
in the study of Moens and van der Korst [22], in which an electronic structured 
sheet was developed for rheumatologic conditions in the Netherlands. However, 
this strategy has only been validated in secondary care, and information on im-
plementation is lacking. 

Akbari et al. performed a review on articles discussing interventions to improve 
outpatient referrals from primary care to secondary care, including structured 
referral sheets [10]. Several studies evaluated the use of structured referral sheets 
and observed improved management of patients [10]. For example in the study 
of Thomas et al. [23], the structured referral sheets were part of a more complex 
intervention which included re-organization to streamline the referral process 
towards secondary care. The results of the study suggest that this was successful; 
patients had a management decision, including diagnosis, more rapidly. Howev-
er, Akbari et al. emphasize the need for further research, especially to obtain data 
on the process of integrated care, e.g. care across the primary-secondary care in-
terface [10]. 

The main strength of the current study is that it provides information on the 
value of several referral strategies by capturing both process level and patient re-
levant outcomes in relation to direct and indirect costs. The combination of those 
outcomes allows for an overall interpretation of findings on the process of care 
across the primary-secondary care interface. Furthermore, this study measures the 
impact of referral strategies that have already shown great potential [10]. 

The current study follows a high quality design that supports strong clinical 
evidence. Although a randomized study design is preferred to create comparable 
study groups and control for all factors with equal distribution of potential con-
founders, the current study design was accepted after careful consideration. It is 
believed that the indication for referral of a patient suspected of IA should not be 
influenced by the location. Therefore, location has no impact on the primary 
outcome of percentage of IA. 

A weakness of this study is that the strategic interventions, especially the tri-
age by a rheumatologist in a primary care setting, may lead to a change in refer-
ral behavior of the GPs [21]. Since GPs are aware of the fact that a rheumatolo-
gist will visit their general practice once every three weeks, the threshold to refer 
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patients to the consultant clinic in a community setting might be lowered. A re-
sult of this may be an induction of care. On the other hand, GPs may choose for 
convenience and avoid the extra effort of referring a patient to the consultant 
clinic, and instead referring them directly towards secondary care. This may lead 
to an underrepresentation of patients in the study [21]. 

Not only the triage strategy raises some concerns, the structured referral sheets 
do as well. What is known, is that GPs have very crowded consultation hours and 
relatively little time to see each patient. Although the use of the referral sheets 
only costs two minutes per patient, this might be too much for GPs to fit it in their 
daily practice. Another concern of the use of electronic structured referral sheets 
is that the screening effect can cause that a few true IA cases might be missed or 
referred later due to false negative results. To ensure quality and equality of care, 
GPs will always be able to refer a patient to the rheumatology outpatient clinic at 
the GPs discretion even if the referral algorithm gives a negative referral advice. 

An effect in process or in costs does not necessarily result in improved patient 
outcomes. Vice versa, possible absence of effect in patient outcomes, may be the 
result of insufficient improvement in the process or a follow-up that is too short 
in duration. If this study demonstrates improvements in health outcomes and 
cost-efficiency, there is sufficient supporting evidence to implement one of the 
referral strategies as a standard of care. Finally, with these optimization strate-
gies a higher quality of care can be achieved, which might be of value for all pa-
tients with arthralgia. 
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Appendix 1 
Table A1. Schedule of enrolment, interventions and assessments of the JOINT referral 
study. 

  Study Period  

 Enrolment Post-allocation Close-out 

Timepoint −t0 T0 T3 T6 T12  

Enrolment:       

Allocation X      

Eligibility screening X      

Informed consent X      

Interventions:       

Referral sheets  X     

Triage  X     

Usual care  X     

Assessments:       

Demographics X      

Quality of life  X X X X  

Costs  X X X X  

Diagnosis IA      X 

Appendix 2 
Model consent form (translated from Dutch) 
 
Consent form 
 
Strategies to improve adequate referral towards the rheumatologist: JOINT 
referral study. 
 
- I have read the information. I was also able to ask questions. My questions have 
been answered sufficiently. I have had sufficient time to decide on participating. 
- I know that participation is voluntary. I also know that I can decide at any mo-
ment to no longer participate in this study. I do not need to give a reason for that. 
- I give my consent to inform my general practitioner that I participate in this 
study. 
- I know that some people can look into my data. Those people are mentioned in 
the information. 
- I give my consent to collect and use my data in the way and for the purposes 
mentioned in this information. 
- I give my consent to store my data on the research site for 15 years after termi-
nation of this study. 
- I want to participate in this study. 
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Name participant: 
Signature:                                  Date: __ / __ / __ 
------------------------------------------------------------------------------------------- 
I declare that I have fully informed this participant about the mentioned study.  
 
If during the study information gets out that may influence the consent of the 
participant, I will timely inform him or her. 
 
Name researcher (or representative): 
Signature:                                 Date: __ / __ / __ 
------------------------------------------------------------------------------------------- 
 
The participant receives the complete information, together with a copy of this 
signed consent form. 
 
 
 
 

List of Abbreviations 

Musculoskeletal complaints (MSC) 
Inflammatory arthritis (IA) 
Rheumatoid arthritis (RA) 
Axial spondyloarthritis (axSpA) 
Psoriatic arthritis (PsA) 
Value based health care (VBHC) 
General practitioner (GP) 
EuroQol health questionnaire with 5 dimensions (EQ-5D) 
Institute for Medical Technology Assessment (iMTA) 
iMTA Medical Consumption Questionnaire (iMCQ) 
iMTA Productivity Cost Questionnaire (iPCQ) 
Incremental Cost Effectiveness Ratio (ICER) 
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