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patients compared with the four groups when all the 
patients were included (table 3).

Most of the patients in group 1 (MiDA-ID) belonged to 
the persistent oligoarthritis category, with 12.2% having 
active disease defined as cJADAS10>1 at the last study 
visit (table 3). Compared with the other groups, disease-
modifying antirheumatic drug (DMARDs) was used 
less frequently, most of the patients and the physicians 
perceived the disease to be inactive, with median PhGA 
and PaGA of 0 (table 3, table 4 and online supplemental 
table 4A).

Group 3 (HDA-MiDA) had the second lowest 
percentage of active disease at the 18-year follow-up 
(46.9%). In contrast to group 1, these patients had a 
more severe disease at baseline (table 4). The extended 
oligoarticular and rheumatoid factor (RF)-negative poly-
articular categories were the most common categories in 
group 3 (table 3). Compared with group 4 (HDA-HDA) 

with similar high disease activity at baseline, group 3 
had significantly lower scores on physician and patient-
reported outcomes at the 18-year follow-up (online 
supplemental table 4B).

In group 2 (MiDA-MDA), 77.7% had active disease 
with cJADAS10>1 at the last visit. However, the median 
active joint count was 0, as was also found for both groups 
1 and 3, where the majority had minimal/inactive disease 
at the final visit. Group 2 mainly contained patients with 
oligoarthritis, with a higher proportion of extended 
oligoarthritis and significantly more use of DMARDs 
during the disease course compared with group 1 (table 3 
and online supplemental table 4A). The cJADAS10 score 
significantly increased from 8-year to 18-year follow-up, 
with a significant increase in the PaGA and the PhGA, but 
not in the number of active joints (table 4). The increase 
in the PaGA was significantly higher than the increase in 
the PhGA (p<0.0001) for group 2.

Figure 2  The four disease activity trajectories from childhood to adulthood over an 18-year follow-up period in the Nordic 
JIA cohort. Median active joint count (thick red line) with IQR (upper and lower lighter red lines) and active joint count for each 
patient with the available data (thin red lines). Median PhGA (thick blue line) with IQR (upper and lower lighter blue lines) and 
the PhGA for each patient with the available data (thin blue lines). Median PaGA (thick black line) with IQR (upper and lower 
lighter black lines) and the PaGA for each patient with the available data (thin black lines). Median cJADAS10 (thick green line) 
with IQR (upper and lower lighter green lines) and the cJADAS10 for each patient with the available data (thin green lines). 
cJADAS10, The clinical Juvenile Arthritis Disease Activity Score with evaluation of up to 10 active joints; HDA-HDA, high 
disease activity to high disease activity; HDA-MiDA, high disease activity to minimal disease activity; JIA, juvenile idiopathic 
arthritis; MiDA-ID, minimal disease activity to minimal/inactive disease; MiDA-MDA, minimal disease activity to moderate 
disease activity; PaGA, patient or parental global assessment of well-being; PhGA, physician’s global assessment of disease 
activity.
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Table 3  Comparisons of characteristics between the four disease activity trajectory groups identified in the Nordic JIA cohort

Characteristics
Group 1
(MiDA-ID)

Group 2
(MiDA-MDA)

Group 3
(HDA-MiDA)

Group 4
(HDA-HDA) P value

Total n=427, n (%) 168 (39.3) 104 (24.4) 119 (27.9) 36 (8.4)

Gender female, n (%) 101 (60.1) 76 (73.1) 82 (68.9) 31 (86.1) 0.009

Age at onset of symptoms 
(years), median (IQR)

5.4 (2.7–9.2) 5.2 (2.5–9.9) 6.4 (2.3–9.6) 8.7 (3.8–11.5) 0.17

Age at last study visit (years), 
median (IQR)

23.4 (20.5–26.5) 22.6 (20.0–27.0) 23.6 (20.2–27.3) 26.4 (20.9–29.4) 0.24

Time to first study visit (months), 
median (IQR)

7 (6–8) 6 (6–7.5) 7 (6–11) 7 (6–12) 0.24

Time to last study visit (years), 
median (IQR)

17.8 (17.1–18.7) 17.4 (16.5–18.5) 17.5 (16.7–18.2) 17.4 (16.3–18.2) 0.01

Full-time employed or student, 
n (%)

132 (78.5) 68 (65.4) 84 (70.6) 22 (61.1) 0.001

Transferred directly to adult 
rheum. care, n (%)

26 (15.5) 55 (52.9) 56 (47.1) 26 (72.2) <0.0001

Transferred later to adult rheum. 
care, n (%)

20/156 (12.8) 23/80 (28.8) 12/100 (12.0) 5/29 (17.2) 0.008

ANA positive, n (%) * 39/150 (26.0) 43/94 (45.7) 44/108 (40.7) 14/30 (46.6) 0.005

HLA-B27 positive, n (%) 26/157 (16.5) 29/101 (28.7) 27/118 (22.9) 7/36 (19.4) 0.06

ILAR category at 18-year follow-
up, n (%)

<0.0001

Oligoarthritis persistent 81 (48.2) 23 (22.1) 11 (9.2) 0 <0.0001

Oligoarthritis extended 17 (10.1) 35 (33.6) 30 (25.2) 3 (8.3) <0.0001

RF-negative polyarthritis 22 (13.1) 14 (13.5) 28 (23.5) 11 (30.6) 0.02

RF-positive polyarthritis 0 2 (1.9) 3 (2.5) 1 (2.8) 0.10

Enthesitis-related arthritis 11 (6.5) 13 (12.5) 10 (8.4) 7 (19.4) 0.07

Psoriatic arthritis 8 (4.8) 8 (7.7) 9 (7.6) 3 (8.3) 0.62

Undifferentiated 21 (12.5) 7 (6.7) 24 (20.2) 11 (30.6) 0.001

Systemic JIA 8 (4.8) 2 (1.9) 4 (3.4) 0 0.51

Treatment history, n (%)

sDMARD at baseline 22 (13.1) 15 (14.4) 29 (24.4) 12 (33.3) <0.0001

bDMARD at baseline 2 (1.2) 5 (4.8) 0 0 0.05

sDMARD, baseline to 8-year 
follow-up

61 (36.3) 56 (53.8) 93 (78.2) 35 (97.2) <0.0001

bDMARD, baseline to 8-year 
follow-up

9 (5.4) 17 (16.3) 38 (31.9) 25 (69.4) <0.0001

No medication from 8-year to18-
year follow-up

122 (72.6) 24 (23.1) 37 (31.1) 3 (8.3) <0.0001

sDMARD at 18-year follow-up 9 (5.4) 30 (28.8) 28 (23.5) 16 (44.4) <0.0001

bDMARD at 18-year follow-up 8 (4.8) 25 (24.0) 31 (26.1) 19 (52.8) <0.0001

sDMARD, baseline to 18-year 
follow-up

63 (37.5) 61 (58.7) 95 (79.8) 35 (97.2) <0.0001

bDMARD, baseline to 18-year 
follow-up

15 (8.9) 38 (36.5) 46 (38.7) 28 (77.8) <0.0001

Disease activity measures at 18-
year follow-up

Number of active joints, median 
(IQR)

0 (0–0) 0 (0–1) 0 (0–0) 2 (0–4) 0.0001

One or more active joint, n (%) 0 39/104 (37.5) 12/119 (10.1) 23/36 (63.9) 0.0001

Continued
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Group 4 (HDA-HDA) also had a high proportion of 
patients with cJADAS10>1 (91.4%) at the last study visit. 
This group had the highest proportion of the RF nega-
tive polyarticular, enthesitis-related arthritis and undif-
ferentiated JIA categories, and the highest proportion of 
DMARDs use during the 18 years observation period and 
at the last visit (table 3, table 4 and online supplemental 
table 4B).

Both group 2 (MiDA-MDA) and group 4 (HDA-HDA), 
had higher proportions of patients with JADI-A>0 indi-
cating some form of articular damage, and group 2 had 
also significantly higher JADI-E>0, compared with the 
groups with similar cJADAS10 starting point at baseline 
(online supplemental table 4A,B).

Exploring factors that may influence the scoring of the PaGA
Based on the finding that the PaGA was the main driver 
for a cJADAS10 score above 1 at the 18-year visit, we 
sought to explore other patient-reported outcomes that 
could be influencing the PaGA scoring. We explored 
seven patient-reported outcomes: Mental-related quality 
of life, physical-related quality of life, sleep quality, self-
reported fatigue, fatigue VAS, pain VAS and social security 
benefits. We postulated that having unfavourable scores 
on these factors would be associated with a tendency 
towards scoring higher on the PaGA. In addition, we 
assessed the two physician-assessed outcomes included in 

the cJADAS10: Active joint count and PhGA. To explore 
if there were any subgrouping of patients with similarities 
in the factors and patterns of PaGA scoring we performed 
cluster analysis as described in the method section. 
Figure 3 shows in a heat-map the results of the clustering 
analyses. Patients with similarities on the assessed factors 
are placed near each other, but the clustering did not 
show a natural splitting of the patients into distinct groups 
but rather showed a continuum where the patients with 
unfavourable scores on several of the assessed variables 
had higher PaGA scores. To quantify the degree of rela-
tionship between the assessed factors and the PaGA we 
performed correlation analysis illustrated in the corre-
lation matrix of the assessed variables and PaGA. Self-
reported fatigue (r=0.76) and pain (r=0.77) correlated 
strongly with the PaGA (figure 4). As expected, we found 
moderate to strong correlations between the different 
patient-reported variables (figure 4).

DISCUSSION
This is the first long-term prospective study to use unsu-
pervised learning to identify clusters of disease activity 
trajectories covering the transition from childhood 
to adulthood. Based on the cJADAS10 components, 
four different disease activity trajectories were iden-
tified. Trajectory group 2 (MiDA-MDA) and group 4 

Characteristics
Group 1
(MiDA-ID)

Group 2
(MiDA-MDA)

Group 3
(HDA-MiDA)

Group 4
(HDA-HDA) P value

PhGA, median (IQR) 0 (0–0), n=163 1.0 (0–2.0), n=101 0 (0–0.5), n=116 3.0 (1.0–4.5), n=36 0.0001

PaGA, median (IQR) 0 (0–0.5), n=151 2.0 (0.5–4.5), n=95 0.5 (0–2.0), n=115 4.0 (2.0–7.5), n=35 0.0001

Active disease ACR 2011 
criteria, n (%)†

11/162 (6.8) 62/102 (60.8) 36/115 (31.3) 30/36 (83.3) 0.0001

cJADAS10>1, n (%) 18/147 (12.2) 73/94 (77.7) 53/113 (46.9) 32/35 (91.4) 0.0001

cJADAS10 score, median (IQR) 0 (0–0.5) 4.0 (1.5–8.5) 1.0 (0–3.0) 10 (6.5–14.0) 0.0001

Pain VAS, median (IQR) 0 (0–1.0), n=151 2.0 (0.5–4.0), n=95 1.0 (0–3.5), n=115 4.5 (1.5–7.0), n=35 0.0001

Morning stiffness of any 
duration, n (%)

26/140 (18.6) 48/93 (51.6) 39/111 (35.1) 23/35 (65.7) <0.0001

Morning stiffness ≥15 min, n (%) 9/140 (6.4) 19/93 (20.4) 25/111 (22.5) 14/35 (40.0) 0.03

Uveitis diagnose, n (%) 27 (16.1) 29 (27.9) 32 (26.9) 7 (19.4) 0.06

Damage, n (%)

JADI-A>0 8 (4.7) 20 (19.2) 23 (19.3) 18 (50.0) <0.0001

JADI-E>0 9 (5.3) 21 (20.2) 9 (7.6) 4 (11.1) 0.07

Surgery related to JIA sequel 6 (3.6) 7 (6.7) 10 (8.4) 7 (19.4) 0.01

Disease activity trajectory groups from baseline to 18-year follow-up.
*ANA measured by immunofluorescence on Hep-2 cells, performed at least twice with a minimum of 3 months apart.
†ACR 2011 criteria, American College of Rheumatology 2011 criteria.
A, articular damage (0–72); ANA, antinuclear antibodies; bDMARD, biologic disease-modifying antirheumatic drug; cJADAS10, clinical 
Juvenile Arthritis Disease Activity score (0–30); E, extra-articular damage (0–17); HDA, high disease activity; HLA-B27, human leukocyte 
antigen B27; ID, inactive disease; ILAR, International League of Associations for Rheumatology; JADI, Juvenile Arthritis Damage Index; JIA, 
juvenile idiopathic arthritis; MDA, moderate disease activity; MiDA, minimal disease activity; PaGA, patient global assessment of disease 
impact on well-being; PhGA, physician’s global assessment of disease activity; RF, rheumatoid factor; sDMARD, synthetic disease-modifying 
antirheumatic drug; VAS, Visual Analogue Scale (0–10).

Table 3  Continued
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(HDA-HDA) had the highest rates of active disease at the 
18-year follow-up and had a significant increase in the 
PhGA and the PaGA, but not in the active joint counts. 
Among the patients with active disease at the 18-year 
follow-up in the total JIA cohort, we also found a signifi-
cant increase in the PhGA and the PaGA scores from the 
8-year to the 18-year follow-up, with the PaGA increasing 
significantly more than the PhGA, despite no significant 
increase in the active joint count.

Persistent disease activity in JIA is associated with 
long-term sequelae such as joint damage and functional 
disability.9 Several studies have shown that severe disease 
activity at onset, predicts a more severe disease course 
and that achieving early inactive disease is associated with 
better long-term outcome.24 25 The JADAS composite 
scores are often used as disease activity measures and 
offers the advantage of capturing a broader aspect 
of disease consequences by including the PaGA. The 
PaGA reflects valuable and complex information about 
the disease state that may not be captured by physician-
reported measurements. The patient may incorporate 
patient-experiences associated with JIA, that may or may 

not be expression for current active disease, but rather 
reflects functional disability, joint damage, quality of life, 
pain, sleep and fatigue. The PhGA captures the examin-
er’s subjective appraisal of the patient’s disease activity. 
Studies have shown that the PhGA is not scored homoge-
neously.26 27 Currently there are no guidelines on how to 
score the PhGA or the PaGA.

The JADAS has been suggested as a possible outcome 
measure in a treat-to-target (T2T) strategy focusing on 
tight disease control with intensifying therapeutic inter-
vention when active disease is present.1 28 However, 
what if a high score does not reflect inflammatory joint 
disease activity, but rather poor quality of sleep or pain 
due to other factors than inflammatory disease activity? 
A discordance between the active joints count and the 
parent/patient’s perception of disease activity is not an 
uncommon clinical experience.29

There are few comparable studies evaluating disease 
activity trajectories based on cJADAS10. Shoop-Worrall et 
al7 published a study identifying six disease activity trajec-
tory groups over a follow-up period of 3 years exploring 
each component of the cJADAS10. Although we have 

Table 4  cJADAS10 and components at the three major visits for each trajectory group in the Nordic juvenile idiopathic 
arthritis cohort

n Baseline n 8-year follow-up N 18-year follow-up P value*

Group 1 (MiDA-ID)

 � cJADAS10 70 1.7 (0–3.9) 101 0 (0–0.1) 147 0 (0–0.5) <0.0001 0.40

 � Active joint count 168 0 (0–1.0) 168 0 (0–0) 167 0 (0–0) <0.0001 0.03

 � PaGA 84 0.5 (0–1.5) 123 0 (0–0) 151 0 (0–0.5) <0.0001 0.01

 � PhGA 73 0.5 (0–1.0) 103 0 (0–0) 163 0 (0–0) <0.0001 0.45

Group 2 (MiDA-MDA)

 � cJADAS10 55 2.2 (1.5–4.5) 78 1.5 (0–3.7) 94 4.0 (1.5–8.5) 0.20 0.008

 � Active joint count 104 0 (0–1.0) 101 0 (0–1.0) 104 0 (0–1.0) 0.36 0.50

 � PaGA 65 0.5 (0–1.5) 83 0.2 (0–1.2) 95 2.0 (0.5–4.5) 0.28 <0.0001

 � PhGA 57 0.9 (0.3–1.2) 81 0.5 (0–1.5) 101 1.0 (0–2.0) 0.29 <0.0001

Group 3 (HDA-MiDA)

 � cJADAS10 71 8.4 (5.0–12.7) 85 1.5 (0.2–4.0) 113 1.0 (0–3.0) <0.0001 0.33

 � Active joint count 119 3.0 (2.0–5.0) 115 0 (0–1) 119 0 (0–0) <0.0001 0.0004

 � PaGA 76 2.2 (1.0–4.3) 89 0.4 (0–1.9) 115 0.5 (0–2.0) <0.0001 <0.0001

 � PhGA 72 2.4 (1.0–4.2) 86 0.3 (0–1.3) 116 0 (0–0.5) <0.0001 0.58

Group 4 (HDA-HDA)

 � cJADAS10 26 13.8 (6.6–19.0) 27 7.8 (2.6–15.5) 35 10.0 (6.5–14.0) 0.08 0.46

 � Active joint count 36 4.0 (2.5–10.0) 36 2.5 (0–6.0) 36 2.0 (0–3.5) 0.01 0.38

 � PaGA 26 2.8 (1.0–6.2) 28 1.9 (0.5–5.1) 35 4.0 (2.0–7.5) 0.99 <0.0001

 � PhGA 27 4.4 (2.0–5.1) 29 2.3 (0.8–5.0) 36 3.0 (1.0–4.5) 0.39 <0.0001

Disease activity trajectory groups from baseline to 18-year follow-up.
Values are median IQR and total numbers.
*P value in the first column is for the difference between baseline and 8-year follow-up. P value in the second column is for the difference 
between 8-year and 18-year follow-up.
cJADAS10, clinical Juvenile Arthritis Disease Activity score (0–30); HDA, high disease activity; ID, inactive disease; MDA, moderate disease 
activity; MiDA, minimal disease activity; PaGA, patient global assessment of disease impact on well-being (0–10); PhGA, physician’s global 
assessment of disease activity (0–10).
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fewer clusters of disease activity trajectories and a longer 
follow-up period, similar results were obtained in our 
study. They found approximately 25% of patients having 
persistent high PaGA scores, despite having a low joint 
count or no active joints.7 In our study 23% had PaGA 
score >1 without having active joints. Also, three of the 
four trajectories identified in our study had similarities to 
the trajectories low-remission group, high-low group and high-
persistent trajectory from their study.7 The follow-up time is 
an important difference between the two studies, making 
a direct comparison difficult.

Another trajectory analysis study of disease activity 
was performed among the patients in the Childhood 
Arthritis and Rheumatology Research Alliance Registry 
(CARRA).30 Shiff et al modelled five disease activity 
trajectories based on the cJADAS10 the first 2 years after 
the diagnosis of JIA. The individual components of the 
cJADAS10 were not modelled. There are some similar-
ities when comparing the cJADAS10 trajectory curves 
in our study with the CARRA study. However, when 
comparing the active joints, the PaGA, the PhGA and the 
median cJADAS10 at baseline, the trajectories had higher 
values in all the disease activity outcome measures than 
our population-based study. The follow-up time of 2 years 
and the numbers of patients in the CARRA study differs 
from ours, and we can therefore not directly compare the 
studies. The authors stated that their results supported a 
T2T-strategy of early aggressive treatment. Based on the 
findings in our study, increasing therapeutic strategies 
may not be the correct measure in patients with long-
standing JIA. However, a higher proportion of damage 
assessed by JADI among our patients in trajectory group 
2 (MiDA-MDA) and group 4 (HDA-HDA) suggest that 

therapeutic strategies may not have been optimal early 
in the disease course. Previous studies have shown that 
the PaGA may be a proxy for functional disability and 
damage.31 In our study there was a significantly higher 
proportion of patients with JADI-A and JADI-E>0, indi-
cating some kind of articular or extra-articular damage 
in the groups with higher PaGA scores. This may be 
an important factor to consider when evaluating the 
cJADAS10 in patients with long-standing JIA.

A recent study by Trachtman et al investigated resilience 
among patients with JIA and systemic lupus erythema-
tosus. They found that resilience was lower among chil-
dren with JIA compared with the general population and 
inversely associated with fatigue, and positively correlated 
with mobility and peer relationships.32 These results are 
in concordance with our findings of higher fatigue scores 
among factors influencing PaGA scoring.

A strength of our study is the population-based 
approach made possible by the uniform and mostly free 
of charge healthcare system for children and young 
persons in the Nordic countries. The Nordic JIA cohort 
is also one of the most recent prospective JIA cohorts 
providing information on long-term disease activity 
trajectories. Even though the follow-up period was as 
long as 18 years, the rate of patients lost to follow-up 
was rather low. The use of standardised disease activity 
measures at several study visits during the 18-year disease 
course is also a strength, including patient-reported and 
physician-reported outcomes.

Limitations of the study are missing data for some 
of the variables in cJADAS10, and that some of the 
patients did not attend physically the visit but partici-
pated through the standardised telephone interview at 

Figure 3  Heat-map and dendogram visualisation of explored factors hypothesised to be associated with higher PaGA scores 
at the 18-year follow-up. Each column corresponds to a patient. Explored factors hypothesised to be associated with higher 
PaGA scores at the 18-year follow-up are rows. An hierarchical clustering algorithm was used to group patients with similar 
patterns for the factors together to form the heat-map, and this heat-map was annotated (the lower panel) with the PaGA. 
The PaGA scores are low (blue colour) to the left, and high (red colour) to the right. The included factors were: Social security 
benefits (patient reported), mental health-related quality of life (HRQoL), sleep quality assessed by the Pittsburgh Sleep Quality 
Index, fatigue VAS (Visual Analogue Scale, 0–10 cm), self-reported fatigue assessed by the Fatigue Severity Scale, physical 
HRQoL, pain VAS, active joints and the physician’s global assessment of disease activity (PhGA) on a VAS scale. PaGA, patient 
global assessment of disease impact on well-being.
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the 18-year follow-up. However, we performed analysis 
excluding these patients and the number of patients 
achieving active disease at the 18-year visit increased. 
Since this is a population-based study we decided to keep 
these patients to not bias the results towards a direction 
of more severe disease if we do not report these patients 
that constitute a considerable proportion of the patients 
with inactive disease. Also, the first study visit occurred at 
approximately 6 months, and treatment may have been 
started before this visit. The disease-activity trajectories 
start from the first study visit and not the first start of 
symptoms and there is a low number of participants in 
one of the clusters. Ideally, we wished we had more regis-
tered visits to capture more episodes of flares. Also, the 
gap of time between the 8-year follow-up and the 18-year 
follow-up where we did not have any regular study visits, 
may have at the 18-year visit assigned a patient as having 
active disease/a flare up when it may have been in inac-
tive disease for several years, and in this way assigned as 
having high disease activity. However, this is less likely 
because when looking at the overall patterns in the 

disease activity trajectory groups this happening in a few 
cases would most likely not influence the whole group/
trajectory result.

Our study shows that the PaGA reflects diverse infor-
mation about the disease state, not captured by the 
physician-assessed outcomes. Clinicians must assess not 
only the total JADAS score, but rather what is the main 
component driving the active disease. If the main driver 
is PaGA, despite no active joints, therapeutic strategies 
other than intensifying DMARDs/biologics may be rele-
vant. Information from the patient should be sought to 
explore the individual situation and guide interventions. 
Validated instruments on fatigue, sleep quality, psycho-
social and physical functioning and HRQoL should be 
used. Implementing a multidisciplinary approach in the 
T2T-strategies for children with JIA is essential, because 
in addition to treating joint inflammation, treating 
perceived disease activity may be equally as important. 
After all, how the perception of disease burden experi-
enced by the patient is what really matters because this 
is what most impacts their everyday life. Future work will 

Figure 4  Correlation matrix plot of factors evaluated for association with PaGA at the 18-year follow-up. Pearson correlations 
between variables assessed in the heat-map. Strong correlations (r>0.70). Moderate correlations (r=0.50–0.70). Variables: 
Social security benefits (patient reported), mental health-related quality of life (HRQoL), sleep quality assessed by the 
Pittsburgh Sleep Quality Index, fatigue VAS (Visual Analogue Scale, 0–10 cm), self-reported fatigue assessed by the fatigue 
Severity Scale, physical HRQoL, pain VAS and the physician’s global assessment of disease activity (PhGA) on a VAS scale. 
PaGA, patient global assessment of disease impact on well-being.

 on June 20, 2024 by guest. P
rotected by copyright.

http://rm
dopen.bm

j.com
/

R
M

D
 O

pen: first published as 10.1136/rm
dopen-2023-003759 on 8 M

arch 2024. D
ow

nloaded from
 

http://rmdopen.bmj.com/


13Rypdal V, et al. RMD Open 2024;10:e003759. doi:10.1136/rmdopen-2023-003759

Paediatric rheumatologyPaediatric rheumatologyPaediatric rheumatology

focus on guidelines for a homogenous scoring of the 
PaGA and the PhGA, to facilitate for optimal information 
both from the patient and the physician for describing 
the disease activity. Information on disease activity trajec-
tories into adulthood may be used to develop prediction 
models for prediction of complex trajectories, to enable 
early targeted interventions improving the long-term 
outcomes in JIA.
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