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Realising early recognition of arthritis in times 
of increased telemedicine: the value of patient- 
reported swollen joints

Early diagnosis and management of patients with inflammatory 
arthritis (IA) are critical to improve long- term patient outcomes. 
Assessment of joint swelling at joint examination is the refer-
ence of IA identification; early access clinics are constructed 
to promote this early recognition. Due to the COVID-19 
pandemic, the face- to- face capacity of such services is severely 
reduced.1 This raises the concern of a major step backward 
after the important progress that has been made in the past 15 
years.1 Telemedicine has recently become rapidly implemented. 
Although probably a valuable alternative in the management of 
established rheumatoid arthritis (RA), there is also the fear that 
this might cause delay in the speed of diagnosis.2 A symptom 
that evidently raises suspicion for IA during remote evaluation is 
the presence of patient- reported swelling. This symptom is also 
included in triage tools.3 4

The accuracy of patient- reported swelling in comparison with 
joint examination has been extensively evaluated in established 
RA. Heterogeneous results are reported; correlation coefficients 
were higher when patient scored their swelling on mannequins 
(ρ: 0.31–0.67) than when determined with questions.5 Hypo-
thetically, the accuracy of patient- reported joint swelling for first 
recognition of IA is different than for flare detection in patients 
with established RA. To promote evidence- based care in the era 
of telemedicine, we determined the accuracy of patient- reported 
joint swelling for actual presence of IA in persons suspected of 
IA by general practitioners (GPs).

Data from two Dutch Early Arthritis Recognition Clinics were 
studied. These are screening clinics (1.5 lines setting) where GPs 
send patients in case of doubt on IA. At this clinic, patients were 
asked to mark the presence of swollen joints on a mannequin 
with 52 joints (42 joints were used for this analysis, see online 
supplemental text/figure S1). Subsequently, an experienced rheu-
matologist performed joint examination (see online supplemental 
text). Clinically apparent IA of ≥1 joint was the reference to 
calculate sensitivity, specificity, positive and negative likelihood 
ratios (LR+ and LR−) and positive and negative predictive value 
(PPV and NPV) on patient level. Pearson correlation coefficients 
(ρ) were determined. Predictive values depend on the prevalence 
of a disease in a population. Because the prevalence of IA in a 
1.5 lines setting will differ from a primary care setting, post- 
test probabilities of IA were estimated for two lower prior- test 
probabilities as example, namely 20% (estimated probability in 
patients GPs believe IA is likely) and 2% (prior- test probability 
with less preselection by GPs), using likelihood ratios and nomo-
grams (online supplemental figures S2 and S3).

A total of 1637 consecutive patients were studied. Patient 
characteristics are presented supplementary (online supple-
mental table S1). Median symptom duration was 13 weeks. 
Seventy- six per cent of patients marked ≥1 swollen joint at the 
mannequin. Forty- one per cent of patients had ≥1 swollen joint 
at examination by rheumatologists. ρ was 0.20 (patient level) to 
0.26 (joint level).

The sensitivity of patient- reported joint swelling was high, 
87%, indicating that the majority of patients with IA had 
marked swelling on the mannequin. However, the specificity 
was 31%, indicating that 69% of persons without IA had also 
done so (figure 1A). The LR+ was 1.25; the LR− 0.43. The PPV 

was 46%, and the NPV was 77% (figure 1B,C). Thus, the PPV 
increased hardly (from 41% to 46%), and the NPV somewhat 
increased (from 59% to 77%). Also in settings with prior- test 
probabilities of 20% and 2%, estimated PPVs and NPVs hardly 
increased (figure 1B,C).

Thus, patient- reported joint swelling had little value in distin-
guishing patients with and without IA, for different prior- test 
probabilities. Correlations identified in this population were 
lower than known for established RA. When evaluating ≥1 self- 
reported swollen and tender joints, similar results were obtained 
(online supplemental table S2). Together this suggests that evalu-
ation of patient- reported swelling is less valuable for early detec-
tion of IA than for flare detection in established RA.5 6

Thanks to the current pandemic, telemedicine has accelerated 
and will continue to grow in upcoming years.1 2 The challenge 
is to continue to work in an evidence- based manner. Although 
inaccurate when assessed alone, patient- reported swelling may 
be helpful when combined with other characteristics (either clin-
ical characteristics, such as published previously, and/or labora-
tory characteristics).3 4 7 8 Other innovative tools, for example, 
imaging modalities that do not require human- to- human 
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Figure 1 Test characteristics of patient- reported joint swelling (A) and 
predictive values (B and C), demonstrating the limited value of patient- 
reported joint swelling for detection of IA in three settings with different 
prior probabilities. (A) Sensitivity and specificity of patient- reported 
swollen joints with IA (joint swelling at physical examination as 
golden standard). (B) Prior probability on having IA of 41% (observed), 
20% (estimated) and 2% (estimated) with corresponding post- test 
probabilities on having IA, if patients indicate to have ≥1 swollen joints 
(PPV). (C) Prior- test probability of not having IA 59% (observed), 80% 
(estimated) and 98% (estimated) with the corresponding post- test 
probability on not having IA, if patients indicate no swollen joints (NPV). 
IA, inflammatory arthritis; NPV, negative predictive value; PPV, positive 
predictive value.
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contact, may also contribute to early identification of IA in a 
‘1.5m society’ with limited access to rheumatologists.
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SUPPLEMENTARY FILES 

Supplementary methods 

Patients 

To decrease delay in detection of early inflammatory arthritis (IA) at the level of the general 

practitioner (GP; referral delay), Early Arthritis Recognition Clinics (EARC) were initiated in 2010 

at the Leiden and Groningen University Medical Centers (LUMC and UMCG) in the Netherlands. 

The EARC design of both clinics has been described previously.[1-3] In short, EARCs are clinics 

for patients in whom their general practitioner (GP) suspects but is unsure about the presence 

of IA. After GP referral, patients can visit the EARC without an appointment. GPs in the region 

are instructed to swiftly refer any patient for whom they are unsure about the presence of IA, 

instead of ‘wait and see’ or ordering additional diagnostic tests. In particular, in accordance 

with Dutch national guidelines, auto-antibody testing is commonly not performed by local 

GPs.[4] The EARC was held twice a week between 2010 and 2014 and once a week from 2014 

onwards. Since the introduction of the EARC, referral delay was reduced from 8 to 2 weeks and 

the proportion of patients with RA that seen <12 weeks after symptom onset increased from 32 

to 65%. [1] These easy-access clinics are thus characterized by their unique intermediate 

setting, namely in between primary and secondary care. A total of 1387 patients consecutively 

visited the Leiden-EARC between 2012-2018 and 250 patients consecutively visited the 

Groningen-EARC between 2012-2014. Because of the similar settings, the patients from both 

clinics were summed for this study. Patients included before April 2012 were not analyzed for 
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this study because of different mannequin formats. The study was conducted in compliance 

with the Helsinki declaration and was approved by the LUMC medical ethical committee. 

Data collection 

Patients referred to the EARC  completed a short questionnaire about their joint symptoms, 

after which they were seen by an experienced rheumatologist who performed a full 66-joint 

examination. If clinical apparent arthritis was present, patients were seen within 1-week at the 

regular outpatient clinic of the department of rheumatology for further evaluation and 

treatment. Patients without IA were discharged to primary care. The following questions were 

asked to patients who visited the EARC: age, gender, date of symptom onset, date of first visit 

to GP and morning stiffness (duration in minutes). EARC patients were asked to indicate which 

joints were painful and swollen (52 joints). Supplementary Figure 1 shows the mannequin 

completed by patients at the EARC. IA, defined as synovitis (joint swelling) confirmed by the 

rheumatologist at physical examination, was used as outcome. Collected data were anonymized 

and entered in a research database at chronological order of visiting EARC. For this study the 

DIP joints and the metatarsal joints were excluded. DIP joints were excluded as these are the 

preferential locations for osteoarthritis (OA). The metatarsal joints were excluded because this 

specific joint is difficult to differentiate for most patients from other joints in the foot. 

Therefore, a total of 42 joints were assessed for self-reported joint swelling, namely MCP 1-5, 

PIP 1-5, MTP 1-5, Wrist, elbow, Hip, knee, ankle and shoulder.  
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Outcome 

Patient-reported joint swelling is defined as a self-reported SJC of≥1 of the 42 included joints on 

the mannequin format. IA determined by the rheumatologist at physical examination (swelling 

of ≥1joint) was used as golden standard. Final classifying diagnoses were made during 

subsequent visit(s) at the regular rheumatology outpatient clinic and were beyond the scope of 

this study. 

 

Patient and public involvement 

Patients or the public were not involved in the design, or conduct, or reporting, or 

dissemination plans of our research. 

 

Statistical analysis 

We used the student –t and Mann-Whitney test to compare baseline values between 

patients with IA and patients without IA. The sensitivity, specificity, positive predictive value 

(PPV), the negative predictive value (NPV), the positive likelihood ratio (LR+) and the negative 

likelihood ratio (LR-) of patient-reported swelling were determined on patient-level. Predictive 

values depend on the prevalence of a disease in a population. Because the prevalence of IA in a 

1.5-lines-setting will differ from a primary care setting, post-test probabilities of IA were 

estimated for two lower prior-test probabilities as example, namely 20% (an estimated 

probability in patients, in which GPs belief IA is likely) and 2% (~a pre-test probability with less 
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preselection by GPs), using likelihood ratios a nomogram. The estimated 20% was guided based 

on previous literature.[3] Finally a Pearson correlation between patient reported swelling and 

actual IA was performed on patient-level and joint-level. This was done to compare the 

correlation within the present patient population to the correlation that is observed in patients 

with established RA, as reported previously.[5] Because this data is a dichotomous categorical 

variable, Pearson and Spearman both had the same result. STATA software V.15 was used to 

analyze the data. 
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Supplementary Figure 1 Mannequin for patient-reported swollen joints completed by patients at the 

Early Arthritis Recognition Clinic 
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SUPPLEMENTARY RESULTS 

Supplementary table 1 Baseline characteristics patients with and without inflammatory arthritis at the EARC  

 

Supplementary table 2 Test characteristics and predictive values of patient-reported SJC ≥1 and patient-reported TJC ≥1 with 

inflammatory arthritis at physical examination as reference 

 

 

NOTE: Both patient-reported  SJC and patient-reported TJC had to be ≥1. Clinically apparent IA of ≥1joint determined by the physician was used as reference.  

 

  

Baseline Characteristics All patients 

visiting EARC 

(n= 1637) 

Patients with 

Inflammatory arthritis 

(IA) (n= 663) 

Patients without 

inflammatory arthritis (no-

IA) (n=974) 

P-value  

Female, n (%) 1111 (68) 382 (58) 729 (75) < 0.001 

Age, mean (SD) 53 (17) 56 (17) 50 (16) < 0.001 

Symptom duration in weeks, median (IQR) 13 (4-53) 9 (3-32) 16 (5-76) < 0.001 

Morning stiffness in minutes, median (IQR) 10 (0-30) 10 (0-30) 10 (0-30) 0.9451 

Number of patient reported tender joints, 

median (IQR) 

6 (2-13) 5 (2-10) 7 (2-16) < 0.001 

Sensitivity Specificity PPV NPV LR+ LR- 

85% 

(82%-88%) 

33% 

(30%-36%) 

47% 

(44%-49%) 

77% 

(73%-81%) 

1.28 

(1.21-1.35) 

0.44 

(0.36-0.54) 
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