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Abstract

Objectives—Our objective was to estimate the risk of developing rheumatoid arthritis (RA) 

associated with a family history of non-RA arthritis-related diseases. This familial co-aggregation 

is of clinical interest since it is often encountered when assessing family history of RA 

specifically, but also informative on the genetic overlap between these diseases. Since 

anticitrullinated peptide antibodies/rheumatoid factor (RF)-positive and RF-negative RA have 

both specific and shared genetic factors, the familial co-aggregation was assessed separately for 

seropositive and seronegative disease.
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Methods—Nested case-control study in prospectively recorded Swedish total population data. 

The Multi-Generation Register identified first-degree relatives. RA and arthritis-related diseases 

were ascertained through the nationwide patient register. RA serology was based on International 

Classification of Diseases tenth revision coded diagnoses, mainly reflecting RF. Familial risks 

were calculated using conditional logistic regression. Results were replicated using the Swedish 

rheumatology register.

Results—Familial co-aggregation was found between RA and every studied arthritis-related 

disease, but the magnitude varied widely, from juvenile idiopathic arthritis (JIA) (seropositive RA 

OR=3.98 (3.01 to 5.26); seronegative RA OR=5.70 (3.47 to 9.36)) to osteoarthritis (seropositive 

RA OR=1.03 (1.00 to 1.06); seronegative RA OR=1.05 (1.00 to 1.09)). The familial co-

aggregation pattern of non-RA arthritis-related diseases was overall similar for seropositive and 

seronegative RA. Among those with family history of RA, relatives’ other arthritis-related 

diseases conferred little or no additional risk.

Conclusions—Although family history of several arthritis-related diseases may be useful to 

predict RA (eg, lupus and JIA), others (eg, osteoarthritis and arthralgia) are less useful. 

Seropositive and seronegative RA had rather similar familial co-aggregation patterns with 

arthritis-related diseases, suggesting that the two RA subsets are similar in the genetic factors that 

overlap with these diseases.

INTRODUCTION

Having a first-degree relative (FDR) with rheumatoid arthritis (RA) is one of the strongest 

risk factors for developing RA, associated with a twofold to fivefold increase in risk.1–3 

Accordingly, the clinical work-up for RA includes questions on relatives’ disease history. 

Although less studied, it is also known that other autoimmune diseases (eg, psoriasis and 

systemic lupus erythematosus (SLE)) demonstrate some degree of familial co-aggregation 

with RA,4 and many genetic factors, including polymorphisms in PTPN22,5 increase risk for 

multiple immune-mediated diseases.67 When asked in the clinic, patients often report a 

family history of such inflammatory diseases and of noninflammatory arthritis-related 

conditions such as osteoarthritis and arthralgia. It remains uncertain, however, whether 

family history of such diseases is associated with increased risk of RA or whether they may 

add to the risk associated with a family history of RA per se.

Recent molecular studies suggest that anticitrullinated peptide antibodies (ACPA)-positive 

and ACPA-negative RA have partly overlapping genetic risk factors, with some 

polymorphisms preferentially associated to one RA subtype and others to both.8 This has 

been studied in detail for the human leucocyte antigen (HLA) region, where the classical 

HLA-DRB1 shared epitope alleles are primarily associated with ACPA-positive RA, and 

some polymorphisms seem protective for ACPA-positive RA while increasing risk for 

ACPA-negative RA.9 Most genetic studies have only included ACPA-positive RA, 

however, and the focus on individual genetic markers has not made it possible to estimate 

the overall genetic difference between the two disease subsets. Although a study combining 

two twin samples suggested that the heritability of ACPA-positive RA and ACPA-negative 

RA is the same (~65%),10 and a recent twin study found similar heritability for ACPA-

positive RA and overall RA (40%),11 both studies were limited by low power. In contrast, a 
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recent, large study on non-twin relatives found a marked difference with ACPA-positive RA 

being more heritable than ACPA-negative RA (~50% vs ~20%).1 It would thus seem likely 

that the impact of family history of specific arthritis-related diseases would be different for 

subtypes of RA. Beyond the clinical importance for diagnosing RA, such differences in 

familial co-aggregation patterns would carry information on the degree and nature of the 

genetic difference between seropositive and seronegative RA.

To inform clinical practice and to explore the aetiological difference between the RA 

subsets, we linked several Swedish nationwide registers and compared the familial co-

aggregation of different arthritis-related diseases with seropositive and seronegative RA.

METHODS

We performed a nested case-control study in the Swedish total population. Cases with 

seropositive or seronegative RA were identified from the National Patient Register (NPR), 

which contains date and diagnosis assigned in inpatient (since 1964) and non-primary 

outpatient care (since 2001). We restricted our study to 2001–2009 since many of the 

studied conditions are primarily treated in outpatient care. Chart reviews have confirmed 

that approximately 90% of patients with RA, whether hospitalised or with an outpatient 

visit, fulfil American College of Rheumatology 1987 (ACR87) criteria for RA.1213 To 

further improve this, we required two separate visits to be considered an RA case, at least 

one with a specialist in rheumatology or internal medicine (see table 1). Serology was based 

on International Classification of Diseases tenth revision (ICD10) codes, which specifically 

address rheumatoid factor (RF) rather than ACPA. Attempting to increase specificity for 

seronegative RA, patients registered with both types of RA were only considered to have 

seropositive RA. For each case, five general population controls were randomly selected 

from the Swedish Total Population Register, matched on sex, birth year, residential area and 

marital status. Controls were sampled among those who were at risk but had not been 

registered with RA at the case’s first registered diagnosis with RA. Relatives of cases and 

controls were identified through the Swedish national Multi-generation Register, which 

contains data on parents of Swedish residents born after 1931 and ever registered as living in 

Sweden since 1961. Siblings were identified as individuals sharing biological parents, and 

children had the index person registered as biological parent. For individuals born in 

Sweden since 1961, the register has an almost complete coverage.14

To assess the validity of the register-based RA serology, we linked our study to the EIRA 

study, a Swedish case-control study of incident RA, which has been described in more detail 

previously.15 In EIRA, RF was measured using nephelometry with cut-off for seropositivity 

specified at each respective laboratory. Levels of ACPA were measured using the 

Immunoscan RA (Mark2) anti-CCP2 ELISA, and concentrations >25 units/mL were 

considered positive.16

As a sensitivity analysis or replication, we redid all analyses using cases from the Swedish 

Rheumatology Quality register (SRQ; N=24 256). SRQ is a clinical RA register run by the 

Swedish Rheumatology Association, containing baseline information and longitudinal 

information on disease progress. Although most patients in the SRQ are also captured by the 
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NPR, SRQ has higher diagnostic validity, and the difference in size makes the results largely 

independent.

Arthritis-related diseases

We defined 10 groups of arthritis-related diseases in relatives, based on ICD10 codes from 

the NPR 2001–2009, according to the algorithm described in table 1. Note that the definition 

of seropositive and seronegative RA was identical for relatives and cases. Hierarchical 

exclusions were made to increase diagnostic specificity: individuals with seropositive RA 

were not allowed to also have seronegative RA, individuals with RA could not have juvenile 

idiopathic arthritis (JIA), individuals with RA or JIA were excluded from ‘other 

inflammatory arthritis’ and individuals could only have arthralgia or osteoarthritis if they 

had never had a diagnosis from another category.

Statistical analysis

Familial risks were estimated as ORs through conditional logistic regression, keeping case-

control clusters intact. Occurrence of disease in FDRs was assessed during the entire follow-

up (2001–2009), irrespective of the case’s date of RA onset, and modelled as a binary 

exposure variable. Associations were estimated by treating each relationship pair separately, 

with each individual potentially contributing multiple observations, one for each relative. 

We have previously shown that cases and controls do not differ in number of FDRs.1 To 

correct CIs for the correlated data structure, robust SEs were calculated with the sandwich 

covariance estimator,17 implemented in Proc Phreg, SAS V.9.4.

RESULTS

We identified 54 515 RA cases with a total of 203 141 FDRs. Descriptive statistics for these 

individuals and the control population are shown in table 2. Seronegative and seropositive 

patients with RA were similar in age at inclusion, sex and in average number of FDRs.

Validity of RA serostatus

Most EIRA cases (2539/2781) were also identified in the NPR, making it possible to check 

how well the diagnosis-based serology corresponded to measured serology in EIRA (see 

online supplementary table S1). In this overlap, 80% of those categorised as seropositive RA 

were RF-positive and 77% ACPA-positive; of seronegative 93% were RF-negative and 84% 

ACPA-negative.

Disease-specific familial risks

Figure 1 and table 3 show associations of seropositive and seronegative RA to each arthritis-

related disease in FDRs. Statistically significant associations with seropositive and 

seronegative RA were found for every disease but estimates ranged widely, with strongest 

associations for family history of JIA and RA, and lowest for osteoarthritis. With the 

exception of family history of seropositive RA and possibly JIA, the ORs were similar for 

seropositive and seronegative RA. The difference between seropositive and seronegative RA 

was significant for only two of the non-RA diseases; spondyloarthropathies and psoriasis/

psoriatic arthritis (PsA). There were no marked differences in familial risk when stratified 
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by type of FDR, that is, siblings compared with parents and offspring (see online 

supplementary table S2), or when stratified by sex (see online supplementary table S3).

Parallel analyses in the SRQ (a partly overlapping, smaller register with more reliable 

diagnoses, described in online supplementary figure S1 and table S4) gave virtually identical 

results (see online supplementary table S5). The ratio of OR in SRQ to NPR was between 

1.1 and 0.9 for all associations except JIA (seropositive RA: 2.78 (1.88 to 4.10) vs 3.95 

(3.72 to 4.19); seronegative: 4.54 (2.53 to 8.14) vs 5.70 (3.47 to 9.36)); inflammatory 

arthritis to seropositive (1.44 (1.30 to 1.59) vs 1.62 (1.52 to 1.73)); and connective tissue 

diseases to seronegative RA (1.34 (0.97 to 1.85) vs 1.76 (1.43 to 2.17)).

Combinations of diseases

Having two or more FDRs with RA or JIA was associated with highest risk for both 

seropositive and seronegative RA (figure 2 and online supplementary table S6). Having at 

least two affected FDRs generally increased the risk of RA compared with having one FDR 

with the disease in question, but while this effect was strong for inflammatory arthritis and 

connective tissue disease, it was weaker for spondyloarthropathies and psoriasis/PsA, and 

negligible for arthralgia and osteoarthritis. As before, the non-RA arthritis-related diseases 

conferred similar risks for seropositive and seronegative RA. With the exceptions of RA, 

JIA and inflammatory arthritis, having an FDR with an arthritis-related disease in addition 

to an FDR with RA was not associated with further increase in risk for RA compared with 

only having an FDR with RA (cf. figure 1).

Results comparing RF with ACPA

Seropositive RA in FDRs was a slightly stronger predictor of ACPA-positive RA compared 

with RF-positive RA in proband, and a weaker predictor of ACPA-negative RA compared 

with RF-negative RA (table 4). The effect was stronger when comparing RA-positive for 

both serologies to RA-negative for both (ratio of ORs changed from 2.21 to 2.88). In 

contrast, the ratio of ORs was similar when comparing RF-negative RA with combined 

ACPA and RF-negative RA (ratio changed from 0.92 to 0.89). Note that serology in the 

NPR and SRQ primarily reflect RF, and we could only compare familial risks by ACPA and 

RF in the EIRA sample, where the sample size made it uninformative to address conditions 

other than RA.

DISCUSSION

By linking Swedish nationwide registers, we performed the largest study to date of the 

familial co-aggregation of arthritis-related diseases and RA, and the first to study the 

familial co-aggregation stratified by RA serostatus. Although statistically significant familial 

co-aggregation was found for RA to every non-RA arthritis-related disease group, 

interestingly with no pronounced difference between seropositive and seronegative RA, 

there was no clinically meaningful association between relatives’ arthralgia or osteoarthritis 

and an individual’s onset of RA.
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Family history as predictors of RA

Familial risks of several diseases were of such strength that they may prove useful for 

clinical disease prediction. For instance, family history of JIA was as informative as a family 

history of RA. Similarly, an FDR with lupus or connective tissue disease was associated 

with almost doubled odds for RA, an increase similar to that of ever versus never 

smoking,18 and not much lower than the risk for seropositive RA associated with relatives’ 

seronegative RA. This may seem surprisingly strong but is weaker than a previous 

population-based estimate of the familial co-aggregation using hospitalised (possibly more 

severe) RA and SLE (OR=2.8 (1.4 to 5.5)).19 The familial co-aggregation of RA to 

psoriasis/PsA and spondyloarthropathies was quite weak (OR~1.2 to 1.4), and thus less 

likely to be useful for predicting RA. However, we compared risks in patients with RA 

versus the general population, whereas in a clinical context, a family history of these 

diseases may potentially still help differentiate between, for instance, seronegative RA and 

PsA. Although a statistically significant predictor of RA, FDRs’ diagnosis of non-RA 

inflammatory arthritis (OR~1.5) was substantially weaker than FDRs’ RA, as was arthralgia 

(OR~1.2) and osteoarthritis (OR~1.05). We think these weak associations send an important 

clinical message, for example regarding which patients should be referred to early arthritis 

clinics, since it stresses the importance of verifying that a patient’s reported family history is 

actually RA, as family history of other pain or arthritis is common yet not very informative 

on the development of RA.

When combinations of relatives’ diseases were examined, no disease provided information 

beyond that conferred by an FDR with RA. In other words, while a family history of lupus is 

informative, there is no additional information in it if the patient is already known to have a 

family history of RA.

Aetiology of RA

Many recent studies focus on aetiological differences between ACPA-positive and ACPA-

negative RA. The HLA-DRB1 shared epitope alleles and smoking are predominantly risk 

factors for ACPA-positive disease, particularly when the risk factors are combined.20 

Studies have also found both shared genetic factors and those unique to ACPA-positive or 

ACPA-negative RA, across the genome,8 and specifically in the HLA region.9 As noted 

earlier, we also find a notable difference in that seropositive RA has a stronger familial 

aggregation than seronegative RA does.1 Despite this, our overall finding was that the 

familial co-aggregation with non-RA arthritis-related diseases did not differ materially by 

serology, and we replicated previous findings of a substantial familial co-aggregation of 

seropositive with seronegative RA.1 Thus, at least with regards to genetic or family 

environmental factors influencing other arthritis-related diseases, the aetiological similarity 

of the two RA subsets seems greater than their difference.

Seronegative RA is often considered a subset of RA where some cases may be similar to 

seropositive RA but with undetected antibodies (eg, only a specific ACPA not covered by 

commercially available assays), whereas others may have different disease aetiology, with 

other, or no, antibodies. Our results are compatible with this view, but to explain the strong 

co-aggregation of seropositive and seronegative RA, and the similarity in the familial co-
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aggregation pattern, the diseases grouped as seronegative RA must share a core set of 

genetic factors that are also shared with seropositive RA. Alternatively, a major part of the 

seronegative group would need to be genetically very similar to the seropositive group, 

mixed with smaller proportions of other groups. One such group may be patients with a 

disease that aetiologically has more in common with PsA or spondyloarthropathies, 

explaining their higher familial co-aggregation with seronegative RA. However, an 

alternative explanation for this higher co-aggregation may be that patients diagnosed with 

seronegative RA may in clinical practice more often also be diagnosed as 

spondyloarthropathy or PsA or the reverse, a diagnostic ambiguity less likely for 

seropositive RA.

Several other aetiological conclusions may be drawn. First, the elevated risk of JIA in 

relatives of patients with RA may indicate that JIA is closely related to adult RA, even 

though cases with juvenile RA or seronegative polyarthritis were excluded from the JIA 

group. As we have previously shown for RA,1 young age at onset is associated with higher 

familial risk, which could partly explain the increased familial risk for JIA compared with 

other diseases. Second, the comparatively higher risks seen for lupus and connective tissue 

diseases may suggest that these disease groups are genetically closer to RA than 

spondyloarthropathies and psoriasis/PsA, for example, through shared genetics related to 

adaptive immunity. However, the prevalence is also higher for the latter disease groups, and 

with the same genetic correlation, higher disease prevalence would yield lower familial 

risks.21 This should be studied further in pedigree-based models where cases were not 

sampled by only one of the co-aggregating conditions and/or by estimating the genetic 

correlation of these diseases using observed genetic relatedness, as has previously been 

done, for instance, among psychiatric diseases.22

Finally, we found a statistically significant (OR~1.02 to 1.07) but clinically irrelevant 

familial co-aggregation of osteoarthritis and RA. A limited shared aetiology between RA 

and osteoarthritis is possible, but we find it likely that this association has some other 

explanation, for example, a small degree of misclassification between the disorders. It is also 

likely that relatives of patients with RA are more vigilant and prone to seek medical 

attention for joint pain, which would also explain part of the familial co-aggregation with 

arthralgia and non-RA inflammatory arthritis.

Strengths and limitations

This study has several strengths. RA diagnoses in the NPR have high validity compared with 

chart reviews (~90% fulfil ACR criteria). By combining three sources of RA cases, we could 

capitalise on the statistical strength of the nationwide Swedish patient register, replicate our 

findings with the better validated information in SRQ and use RF and ACPA measured in 

the EIRA study to validate our diagnostic algorithm.

Our measure of disease in FDRs cannot be directly compared with the family history of 

arthritis-related diseases reported by patients in the clinical setting. The use of nationwide 

prospectively collected patient information removed the risk for selective participation, 

recall bias or misclassification due to patients’ limited or inaccurate knowledge of their 

relatives’ disease history. However, the assessment was truncated by the register start in 

Frisell et al. Page 7

Ann Rheum Dis. Author manuscript; available in PMC 2016 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2001 and will thus underestimate the absolute rate of family history. It should also be 

recognised that the diagnostic value of family history in the clinical setting likely differs 

from the familial risks in the general population since patients are already selected by their 

symptoms, and where the relevant question is which of several diagnoses best describes the 

patient’s condition.

A limitation of this study is our lack of ACPA measurements in the NPR and SRQ, where 

the ICD10-based codes refer to RF. Although ACPA is preferred over RF due to higher 

specificity, stability and more probable role in disease onset and progression, the antibodies 

are highly correlated. In fact, when we validated the NPR algorithm against the EIRA, our 

definition of serostatus was almost equally correct compared with ACPA as to RF. A 

misclassification of serology would lead to underestimates of the true difference in familial 

co-aggregation, but since we observe virtually no differences at all, an unrealistically large 

misclassification would be needed to mask differences of a substantial magnitude. That the 

lack of difference between seropositive and seronegative RA is not simply caused by 

misclassification is also supported by the SRQ estimates being so similar to the NPR 

estimates despite the more reliable RF serology in the SRQ.

CONCLUSIONS

A family history of ‘arthritis’ may imply very different risks, and, if it is to be used as a 

basis for risk prediction, it is important to be as specific as possible. While family history of 

seropositive RA is one of the strongest risk factors for RA, a family history of osteoarthritis 

or unspecified joint pain is not appreciably predictive of RA. Further, in individuals with a 

known family history of RA, family history of other arthritis-related conditions does not 

further increase the RA risk. Of aetiological interest, seropositive and seronegative RA do 

not appear to differ much in the genetic or familial risk factors that are shared with other 

arthritis-related diseases. An important task is now to investigate ‘seronegative’ RA in more 

detail, in particular, the extent to which ‘seronegative’ RA is made up of individuals positive 

to specific ACPAs or antibodies against similar epitopes, and thus potentially driven by 

pathophysiological mechanisms similar to those for seropositive RA.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
ORs and 95% CIs for arthritis-related diseases in first-degree relatives associated to index 

person’s rheumatoid arthritis (RA) ascertained through the National Patient Register, by 

serology, and the ratio of the association to seropositive and seronegative RA.
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Figure 2. 
ORs and 95% CIs for combinations of arthritis-related diseases in first-degree relatives 

associated to proband’s rheumatoid arthritis (RA) ascertained through the National Patient 

Register, by serology. Affected first-degree relative (FDR) should be read as having an FDR 

affected by the condition on the axis. Sparse data made it impossible to estimate the risk for 

juvenile idiopathic arthritis (JIA) associated with one FDR with JIA and another with 

seronegative RA.
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Table 1

Algorithm used to define different rheumatic and/or inflammatory conditions in the cases and in their first-

grade relatives

Group of conditions ICD10 codes Criteria Exclusion criteria

Seropositive RA M05, M08.0 Two or more visits, with at least one with 
specialist at a department of internal medicine or 
rheumatology

Seronegative RA M06, M08.3 Two or more visits, with at least one with 
specialist at a department of internal medicine or 
rheumatology

Seropositive RA

JIA M08.2, M08.4, M08.8, 
M08.9

Two or more visits before age 18, or two or more 
visits, with at least one with specialist at a 
department of internal medicine or rheumatology

Seropositive or 
seronegative RA

Other inflammatory arthritis M13 Any visit Seropositive/negative RA 
or JIA

Spondyloarthropathies* M45, M46, M02, M03, 
M07.4-6, M08.1, K50, K51, 
H20

Any visit

Psoriasis /psoriatic arthritis M07.0-3, L40, M09 ICD code L40 counted only if recorded at 
dermatology, internal medicine or rheumatology 
departments

Lupust M32, L93 Two or more visits, with at least one with 
specialist at a department of internal medicine, 
rheumatology or nephrology

Connective tissue disease‡ M33, M34, M35.0, M35.1, 
K73.2

Two or more visits, with at least one with 
specialist at a department of internal medicine, 
rheumatology or nephrology

Arthralgia M25.5 Any visit If any diagnosis falling in 
any other group

Osteoarthritis M15, M16, M17, M18, M19 Any visit If any diagnosis falling in 
any other group

*
Ankylosing spondylitis, spondyloarthritis unspecified, reactive arthritis, juvenile spondyloarthritis, enteropathic arthritis/spondylitis, uveitis, 

Crohn’s disease and ulcerative colitis.

†
Systemic and/or discoid lupus erythematosus.

‡
Dermatomyositis, polymyositis, systemic sclerosis, Sjögren’s syndrome and autoimmune hepatitis.

ICD10, International Classification of Diseases tenth revision; JIA, juvenile idiopathic arthritis; RA rheumatoid arthritis.
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Table 2

Descriptive statistics of rheumatoid arthritis (RA) cases ascertained through the Swedish National Patient 

Register, their matched controls and index individuals’ first-degree relatives

Seropositive RA Seronegative RA

Index individuals Cases Controls Cases Controls

N 41 061 195 095 13 454 63 395

Men, % 27.7 27.3 29.4 29.3

Age at inclusion, years, median (1st–3rd quartile) 62 (52–72) 61 (52–71) 63 (50–76) 62 (49–74)

Their first-degree relatives

 N 153 566 742 482 49 575 238 059

 Men, % 51.0 51.6 51.2 51.8

 Birth year, median (1st–3rd quartile) 1966 (1955–1977) 1967 (1957–1978) 1965 (1954–1978) 1966 (1955–1979)

Diseases among the first-degree relatives

 Seropositive RA 3447 (2.24%) 4312 (0.58%) 689 (1.39%) 1360 (0.57%)

 Seronegative RA 720 (0.47%) 1407 (0.19%) 257 (0.52%) 452 (0.19%)

 Juvenile idiopathic arthritis 120 (0.08%) 159 (0.02%) 68 (0.14%) 57 (0.02%)

 Other inflammatory arthritis 1319 (0.86%) 3979 (0.54%) 418 (0.84%) 1296 (0.54%)

 Spondyloarthropathies 4485 (2.92%) 17 983 (2.42%) 1586 (3.20%) 5808 (2.44%)

 Psoriasis/psoriatic arthritis 2722 (1.77%) 10 663(1.44%) 1006 (2.03%) 3404 (1.43%)

 Lupus 273 (0.18%) 686 (0.09%) 73 (0.15%) 209 (0.09%)

 Connective tissue diseases 506 (0.33%) 1194 (0.16%) 138 (0.28%) 380 (0.16%)

 Arthralgia 2994 (1.95%) 11 781 (1.59%) 972 (1.96%) 3753 (1.58%)

 Osteoarthritis 8293 (5.40%) 38 972 (5.25%) 2797 (5.64%) 12 565 (5.28%)
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Table 3

Arthritis-related diseases in first-degree relatives associated to proband’s rheumatoid arthritis (RA), by 

proband’s serostatus

Disease in relative Seropositive RA, OR (95% CI) Seronegative RA, OR (95% CI) Ratio of ORs (95% CI)

Seropositive RA 3.95 (3.72 to 4.19) 2.44 (2.20 to 2.71) 1.62 (1.44 to 1.82)

Seronegative RA 2.47 (2.24 to 2.72) 2.80 (2.34 to 3.35) 0.88 (0.72 to 1.08)

Juvenile idiopathic arthritis 3.98 (3.01 to 5.26) 5.70 (3.47 to 9.36) 0.70 (0.39 to 1.23)

Other inflammation arthritis 1.62 (1.52 to 1.73) 1.54 (1.37 to 1.73) 1.05 (0.92 to 1.20)

Spondyloarthropathies 1.20 (1.16 to 1.25) 1.31 (1.23 to 1.39) 0.92 (0.85 to 0.98)

Psoriasis/psoriatic arthritis 1.23 (1.18 to 1.29) 1.40 (1.29 to 1.51) 0.88 (0.81 to 0.96)

Lupus 1.96 (1.68 to 2.28) 1.80 (1.36 to 2.37) 1.09 (0.79 to 1.49)

Connective tissue diseases 2.04 (1.83 to 2.29) 1.76 (1.43 to 2.17) 1.16 (0.92 to 1.47)

Arthralgia 1.23 (1.18 to 1.28) 1.25 (1.17 to 1.35) 0.98 (0.90 to 1.07)

Osteoarthritis 1.03 (1.00 to 1.06) 1.05 (1.00 to 1.09) 0.98 (0.93 to 1.03)
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