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Abstract
Background The reported incidence of juvenile idiopathic arthritis (JIA) varies from studies around the
world, depending on patient collection techniques, geographic region, and time. Our aim was to study the
mean annual incidence of juvenile arthritis in a population-based setting using two regional cohorts of
children diagnosed with juvenile chronic arthritis (JCA) and JIA over a period of 31 years.

Findings The study population was 651 children diagnosed 1980-2010. The mean annual incidence over
the period was 9.9 per 100,000 children, with a range from 4.2 per 100,000 in 1980 to 17.1 per 100,000
children in 2010. When comparing incidence rate between the decade of diagnosis using rate ratios, there
is a signi�cant difference with diagnosis 1980-1989 as comparator.

Conclusions We show a statistically signi�cant increase in the incidence of JIA over three decades in a
population-based cohort of children with juvenile arthritis.

Background
Juvenile idiopathic arthritis (JIA) is the most common rheumatic disease in children and is considered a
chronic disease (1), although studies on long-term outcome suggest approximately 50% remission rate in
adults (2–4). The incidence is reported to be between 3.1 – 15.0/100 000 children depending on
geographic region and study design. (5–10) In Skåne, the southernmost region of Sweden, the mean
yearly incidence of JIA was 12.8/100 000 children 2002-2010 (11). A trend of increasing incidence of
chronic immune disease, such as juvenile arthritis, has been observed in Denmark over 35 years (12).

In our previously published population-based JIA cohort (11), we analyzed the regional incidence rate
2002-2010. We now aimed to investigate if there was an increasing annual incidence of JIA over a longer
period and thus created a cohort of children in the same South-Swedish region, diagnosed with juvenile
arthritis 1980-2001.

Methods

Case collection
The study area was Skåne, the southernmost region in Sweden, with 12.3% (1 023 479) of the Swedish
population by December 1980 and 13.3% (1 377 827) by December 2019. Children (0-15 years)
constituted 20.7% and 19.4% of the population in Skåne in 1980 and 2019 respectively(13). Cases were
collected through a search for healthcare contacts 1980-2001 with an International Classi�cation of
Diseases (ICD)-code for JIA or juvenile chronic arthritis (JCA) in Skåne, both from the local clinical
database at the regional center for pediatric rheumatology, Skåne University Hospital in Lund, and the
diagnosis register at the National Board for Health and Welfare (NBWH). For the cases collected from the
NBHW, medical records were reviewed to ensure correct diagnosis and a patient was included in the
cohort if considered diagnosed correctly before the 16th birthday between 1 January 1980 and 31
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December 2001 while living in Skåne. Subgroup classi�cation was made according to International
League of Associations for Rheumatology (ILAR) de�nitions.

The cases from the local search were included if they ful�lled the age and geographic criteria, and if a
rheumatologist diagnosed the child with an unambiguous pediatric arthritic disease with symptom
duration longer than three months, according to the European Alliance of Associations for Rheumatology
(EULAR) de�nition for JCA. If a case was considered uncertain the diagnosis was validated through
review of the medical record. At cohort inclusion the diagnostic subgroup was adapted to the ILAR
de�nition.

The study was approved by the Regional Ethical Review Board for southern Sweden (2013/192 and
2015/62) and the National Ethical Review Agency (2020-02935).

Data collection
Demographic data, occurrence of uveitis and pharmacological treatment was recorded through medical
record review. Treatment option was registered annually. Patients were followed until migration, death,
loss to follow-up or end of the study period on December 31th 2015, whichever occurred �rst.

Registration of deaths and cause of death is mandatory in Sweden. Data on cause of death was obtained
from the National cause of death register between 1 January 1980 and 31 December 2019. The
individual data obtained was date of death, ICD-codes for the main cause of death and medical
conditions contributing to the cause of death.

Statistical analysis
Demographics was analyzed descriptively. Incidence rate was calculated using the number of incident
cases as numerator and the pediatric population at risk as denominator. 95% con�dence interval of the
incidence rate and rate ratio with incident cases summarized by decade due to the limited number of
cases, were calculated using openepi.com(14).

Mortality rate was calculated using the deceased as numerator and the number of individuals in the
cohort at risk the corresponding year as denominator. For comparison with the general population in
Skåne we obtained the annual number of deaths in the age group in question and the number of people
at risk from the public registry, Statistics Sweden(13). Statistical analyses were performed using IBM®
SPSS® Statistics version 27 for Macintosh.

Results

Patient characteristics
In total, 721 individuals with a registered ICD-code for JIA or JCA were found. 55 medical records could
not be found, and an additional 266 individuals were excluded, resulting in a cohort of 400 children
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diagnosed with juvenile arthritis 1980-2001 while living in the study area. (A detailed description of the
case collection process and reasons for exclusion is enclosed as Additional �le 1.)

Two thirds (67.3%) of the children were female and median age at diagnosis was 8.1 years (n=394). In
six cases a speci�ed date for diagnosis was not recorded. The children were followed for a median time
of 8.2 years (range 0-34.6) (n=384).

Oligoarticular JIA was the largest subgroup (55.3%) and undifferentiated JIA the smallest (3.3%).

A total of 14.0% of the children were at some point during their disease course diagnosed with anterior
uveitis, 9.6% as acute uveitis and 8.5% as chronic uveitis.

Almost half of the group (46.8%) were treated with conventional disease-modifying antirheumatic drugs
(DMARD) and 14.5% were prescribed biological DMARDs. (Table 1)
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Table 1
Demographics and treatment

  Total
(n
400)

Oligoarthritis
(n 221)

RF−
(n 72)

RF+ (n
19)

soJIA
(n 19)

ERA
(n 26)

JPsA
(n 30)

uJIA
(n 13)

Female (%) 67.3 67.9 75.0 84.2 52.6 38.5 70.0 61.5

Age at diagnosis
(years (25-75
centiles))

8.1
(4.0 –
12.4)

6.5 (3.6 –
11.0)

8.9
(4.3 –
12.7)

14.1
(10.2
–
15.6)

3.8
(2.1 –
7.9)

12.1
(10.3
-14.7)

12.5
(5.8 –
14.1)

4.8
(3.1 –
11.2)

Follow-up time
(years (25-75
centiles))

8.2
(5.1 –
12.3)

8.8 (4.0 –
14.1)

11.2
(5.8 –
17.0)

14.4
(7.0 –
22.0)

13.0
(9.1 –
16.6)

8.3
(4.8 –
14.8)

8.3
(5.1 –
12.4)

19.0
(6.4 –
22.9)

Uveitis (%) 14 16.3 13.9 0 0 7.7 6.7 46.2

Chronic uveitis
(%)

8.5 11.3 8.3 0 0 0 0 23.1

Acute uveitis (%) 9.5 10.4 8.3 0 0 7.7 6.7 38.5

Treatment (%)                

Oral
glucocorticoids

46.0 30.8 65.3 84.2 94.7 57.7 50.0 38.5

cDMARDs 46.8 33.9 63.9 100 78.9 50.0 40.0 30.8

Methotrexate 29.8 21.3 40.3 57.9 65.0 15.4 36.7 30.8

bDMARDs 14.5 5.4 22.2 36.8 26.3 15.4 26.7 46.2

TNF-inhibitors 14.3 5.4 22.2 36.8 26.3 15.4 26.7 38.5

Treatment options are presented as the percentage of patients in the subgroups with at least one
treatment year.

Abbreviations: DMARD - disease-modifying antirheumatic drug; TNF - tumor necrosis factor; RF -
rheumatoid factor; RF− - RF negative polyarthritis; RF+ - RF positive polyarthritis; soJIA - systemic
onset JIA; ERA - enthesitis-related arthritis; JPsA - juvenile psoriatic arthritis; uJIA - undifferentiated JIA

Incidence
For the calculation of incidence rate, we combined the cases from the current cohort (n=400) with the
cases in our previously published cohort (n=251)(11), forming a total study population of 651 individuals.

The mean annual incidence rate of the study period 1980-2010 was 9.9 (95% con�dence interval 9.2-
10.7) per 100 000 children < 16 years. The yearly incidence rate is increasing throughout the study period,
ranging from 4.2 (2.1-7.8) per 100 000 children in 1980 to 17.1 (12.3-23.3) in 2010. (Figure 1)
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The rate ratio is statistically signi�cant when comparing the incidence rate in 1980-1989 to the
corresponding rate in 1990-1999 (1.43 (95% con�dence interval 1.2-1.8)) and 2000-2010 (1.88 (1.5-2.3)).

Mortality rate
The mortality is increased in in�ammatory diseases such as rheumatoid arthritis (15, 16) and Crohn’s
disease(17). However, there are con�icting results regarding mortality in JIA(18–22).

During the study period with 5646 person-years of follow-up, eight individuals died. Only one patient died
from complications related to juvenile arthritis. Other causes of death were suicide, traumatic accidents,
infection, and diabetes. Compared to the deaths in the general population in the corresponding age range
and years, it appears as if the mortality rate is almost tenfold. However, this should be interpreted with
great caution. (A table with comparison of mortality rate is enclosed as Additional �le 2.)

Conclusions
We have collected incident cases of JIA in the Swedish region of Skåne 1980-2001 and calculated the
annual incidence rate. Combined with data from our previously published cohort study(11) we show an
increasing incidence of JIA since 1980, from 4.2 to 17.1 per 100 000 children under the age of 16.

The demographic data of the cohort are in accordance with our previously published results(11). The
prevalence of uveitis is slightly higher, 14% vs 10%, and DMARDs are more widely used in modern JIA
treatment, conventional (46.8% vs 64.9%) as well as biological (14.5% vs 23.9%). The adaption of ILAR
subgroups to diagnosis according to the EULAR classi�cation criteria used during our study period,
makes subgroup categorization less strict, the subgroup of undifferentiated arthritis does not exist in the
EULAR criteria for example. Arthritis of unknown cause with duration for at least three months de�nes a
JCA diagnosis according to EULAR, in contrast to six weeks for an ILAR JIA diagnosis. The longer
symptom duration might partly explain the lower incidence at the beginning of our study period. However,
the ILAR de�nition was not used until 2001 and the increase occurs throughout the period with signi�cant
incidence rate ratio, and not with the cyclicity of incidence peaks every ten years, as shown for juvenile
rheumatoid arthritis by others (9).

The low incidence in the �rst half of the study period might partly be explained by our study only having
coverage for inpatient visits, because registration of ICD-codes for outpatient visits were not mandatory in
Sweden until 2002. However, in the 1980’s most children were, at least at diagnosis, in need of inpatient
care for rehabilitation and treatment. Additionally, since approximately 75% of children with JIA in the
region at some point during 2002-2010 were treated with intra-articular corticosteroids administered as
inpatient care(11) and that was even more common as treatment in the previous decades, we believe that
only a few cases are missed due to the lack of registered data. Indeed, our results are supported by the
newly reported Danish trend of an increasing incidence of chronic immune diseases(12). The increased
incidence might also in part re�ect an increased awareness of JIA over time.
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The number of deaths among the JIA patients was low (n=8), thus further statistical analysis was not
done. The increased relative mortality rate must be interpreted with great caution due to the low number
of cases and although increased, we cannot conclude that there was an excess mortality in the JIA
patients. To study the mortality in JIA there is a need for larger cohorts and longer follow-up period.

In conclusion, we show an increasing incidence of JIA over a period of 31 years. Further studies will be
needed to conclude if this is a continuous trend.
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International Classi�cation of Diseases
JCA
Juvenile chronic arthritis
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National Board for Health and Welfare
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International League of Associations for Rheumatology
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DMARD
Disease-modifying antirheumatic drug
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Figures

Figure 1

Annual incidence rate

Annual incidence rate (dots) with 95 % con�dence interval (lines) presented per 100 000 children. The
dashed line represents the division of the current (1980-2001) and previously published (2002-2010)
cohorts.
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