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Abstract

Background With increasing focus on patient-reported outcome measures (PROMs) in chronic rheumatic diseases,
we aimed to evaluate the self-reported physical and psychosocial health in children with juvenile idiopathic arthritis
(JIA) compared to matched population-based controls. Furthermore, we aimed to study the association of patient-
and physician-reported outcome measures in JIA with patient-reported physical disability.

Methods We used data from a Norwegian JIA cohort study (NorJIA), including clinical characteristics and out-

come measures in participants with JIA and sex- and age-matched population-based controls. Self-reported physi-
cal and psychosocial health were assessed using the generic Child Health Questionnaire (CHQ). Comparisons
between children with JIA and controls were performed by test of proportions for categorical variables and t-test

for continuous variables. To evaluate the association of patient- and physician-reported outcome measures

with patient-reported physical disability, assessed with the Child Health Assessment Questionnaire (CHAQ) in children
with JIA, we used logistic regression to estimate adjusted odds ratio (OR) with 95% confidence interval (Cl).

Results In total, 221 participants with JIA (59.3% females, median age 12.7 years) and 207 controls with available data
were included. In the JIA group, 24.3% scored below the norm for physical health (CHQ PhS <40) and 8.7% scored
below the norm for psychosocial health (CHQ PsS < 40). The corresponding numbers for the control group were

0.5% and 1.9%, respectively. In the JIA group, 57.9% reported physical disability (CHAQ > 0). Several patient-reported
outcome measures, such as poor physical health (CHQ PhS < 40), disease-related pain, and the patient’s global assess-
ment of disease impact on wellbeing, were strongly associated with self-reported physical disability (CHAQ > 0),
adjusted OR 19.0 (95% Cl 5.6, 64.1), 14.1 (95% C1 6.8, 29.2), and 14.0 (95% Cl 6.2, 31.6), respectively.

Associations were also found for active disease according to Wallace (adjusted OR 36.3,95% Cl 10.3, 128.1), and physi-
cian-reported global assessment of disease activity (adjusted OR 6.2, 95% Cl 3.1, 12.6).

Conclusions The strong association between patient- and physician-reported outcome measures and patient-
reported physical disability strengthens the importance of including the patient’s voice in a comprehensive evalua-
tion of patient outcome in JIA.

Trial registration ClinicalTrials.gov (No: NCT03904459).
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Background

Juvenile idiopathic arthritis (JIA) is one of the most com-
mon conditions causing chronic arthritis in children [1]
with a particular high incidence in the Nordic countries
[2, 3]. JIA is a complex disease with heterogenous clini-
cal characteristics [4]. Children living with JIA face an
unpredictable disease course with periods of exacerba-
tions and remissions. A follow-up study conducted in the
Nordic countries found that only 33% of patients were
considered as being in clinical remission off medication
18 years after disease onset [5]. With the development
of new and more effective drugs in JIA during the later
years, the ultimate treatment goal is no longer only to
reduce suffering, but to achieve sustained inactive dis-
ease (remission) [6]. In order to reach this ultimate goal,
several aspects of the disease must be considered. As the
various clinical features and consequences of the disease
may be assessed and weighted differently by the physi-
cian, parents, and patient [7], there is a need to include
the patient’s voice in the disease assessment.

Over the past decade, patient-reported outcome meas-
ures (PROMs) have been given increasing attention and
significance in the clinical evaluation and follow-up of
JIA, as well as in JIA research [8]. PROMs are thought
to help improve the patient’s treatment by providing the
physician with important insight into both the patient’s
perception of their condition as well as what the patient
considers to be the most pressing issues [8]. This insight
may be used to tailor the individual patient’s care and
treatment. Thus, PROMs are important instruments in
the effort to enhance the patient’s quality of care [8—10].
In 1997, Paediatric Rheumatology INternational Trials
Organisation (PRINTO) defined a core set of outcome
measures to be used in clinical trials. In 2001, the Child-
hood Health Assessment Questionnaire (CHAQ) was
selected as the principal disease-specific tool to assess
the child’s physical disability [11]. Another PROM com-
monly used to assess JIA, is the Child Health Question-
naire (CHQ) [11]. The CHQ is a multidimensional tool
used for measuring the physical and psychosocial health
of the child unrelated to any specific disease [12]. The
generic nature of the CHQ allows comparison with con-
trol groups. Other examples of PROMs in JIA are patient-
reported pain, morning stiffness, and global assessment
of disease impact on well-being. Despite the increased
focus, limited research has been done on the associations
between CHAQ, CHQ and other PROMs, and especially
on the associations of CHAQ with physician-reported

outcome measures and composite disease activity
measures.

The aim of this study was to study patient-reported
physical health — assessed with the generic Physical Sum-
mary Score of The Child Health Questionnaire (CHQ
PhS) — in a cohort of Norwegian children with JIA com-
pared to a matched population-based control cohort.
Furthermore, within the JIA group, we wanted to evalu-
ate the association between several patient- and physi-
cian-reported disease activity and outcome measures
and patient-reported physical disability, assessed with the
disease-specific CHAQ.

Methods

Study design

The NorJIA study is a prospective, multicenter, observa-
tional study, https://norjia.com/. Cases were recruited
from out-patient clinics at the pediatric departments of
St. Olavs University Hospital in Trondheim, Mid-Nor-
way, Haukeland University Hospital in Bergen, West-
ern Norway, and University Hospital of North Norway
in Tromsg, Northern Norway. The participants with
JIA, who had random disease durations, were examined
twice, two years apart (+3 months). The baseline clinical
examinations were set between 2015 and 2018. Inclusion
criteria were children between the age of 4 and 16 years
meeting the International League of Associations for
Rheumatology (ILAR) criteria for JIA [13], with parents’
or legal guardians’ (in this article collectively referred to
as parents) informed consent. The lower cut-off of 4 years
was determined as the lowest age we could ask a child
and his/her parents to participate in a comprehensive
study consisting of two consecutive study days with vari-
ous examinations. There were no exclusion criteria.

The matched population-based control cohort con-
sisted of children without JIA, matched 1:1 for sex and
age. They were recruited from dental offices related to
the Center for Oral Health Services and Research, Mid-
Norway (TkMidt), the Oral Health Center of Exper-
tise in Western Norway (TkV), and the Public Dental
Health Service Competence Center of Northern Norway
(TKNN). The children were called in for a free dentist
appointment according to the Norwegian public den-
tal service policy and could therefore be considered a
random sample from the general population. The study
design of this study is cross-sectional, using data from
the baseline examination. For this particular study, the
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inclusion criteria were participation in the baseline visit
of the NorJIA study with a completed CHAQ. In sub-
analyses, participants, both those with JIA and controls,
with a completed CHQ were included.

Data collection

The NorJIA study included extensive clinical, laboratory,
radiological, and oral examinations at baseline and after
two years’ follow-up. It also included several PROMs,
including CHAQ and CHQ. Relevant data from the base-
line study visit included: Sex, age at disease onset and at
study visit, parental education level, ethnicity, anthro-
pometric data, blood test results, JIA category accord-
ing to the ILAR classification criteria [13], joint status
evaluated by the physician at the study visit (including
number of active joints), disease status at the study visit
according to Wallace and the American College of Rheu-
matology (ACR) criteria [14, 15], and medication (past
and present). Erythrocyte sedimentation rate (ESR) and
C-reactive protein (CRP) were assessed at the clinical
examination. Other blood tests such as human leukocyte
antigen B27 (HLA-B27), rheumatoid factor (RF), and
anti-nuclear antibody (ANA) were all measured around
the time of the diagnosis and registered in the NorJIA
database. RF and ANA were measured twice at least
three months apart; for ANA an indirect immunofluo-
rescence assay on HEp-2 cells was used. In addition to
the clinical examination, either the patient (if the patient
was nine years or older), or the parents (if the child was
younger than nine years), filled out the CHAQ form. In
addition, pain as well as overall well-being, were reported
by the participants (patient or parents, as above) on a
visual analogue scale (VAS). They also reported duration
of morning stiffness. Parents of both participants with
JIA and sex- and age-matched controls (regardless of the
patient’s age) filled out the CHQ.

Measures

Parental education level was reported by the parents of
both children with JIA and controls, and subsequently
divided into four levels: Primary and middle school (7 to
10 years of education), high school (11 to 13 or 14 years),
less than five years of university education, and five or
more years of university education. The last two levels
will be collectively referred to as parents with higher edu-
cation. The grouping was defined according to the parent
with the highest education level.

Body mass index (BMI) was calculated using the fol-
lowing formula: Weight (kilograms)/[height (metres)]?
and subsequently adjusted for sex and age according
to the International Obesity Task Force (IOTF) cut-off
values to provide an Iso-BMI stratification that allows
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for comparison with adult BMI groups: Underweight
(BMI<18.5), normal (BMI>18.5 and<25), overweight
(BMI > 25 and < 30), obesity (BMI >30) [16, 17].

Patient-reported outcome measures

Patient-reported physical disability was assessed with
CHAQ. This questionnaire evaluates the patient’s eve-
ryday physical functioning during the previous week,
through 30 items divided into eight domains: Dressing,
arising, eating, walking, hygiene, reach, grip, and activi-
ties. The need for assistance in the form of aids, devices,
and help from another person for physical function-
ing are also registered. According to their questionnaire
responses, a global CHAQ score was calculated for each
patient. This score ranges from zero (no or minimal
physical disability) to three (very severe physical disabil-
ity) [11, 18]. The CHAQ is cross-culturally validated and
translated into many languages, including Norwegian
[19]. Patient/parent-reported disease-related pain dur-
ing the last week was measured on a 21-numbered cir-
cle VAS, where zero equals “no pain at all” and 10 equals
“very severe pain” The VAS pain score is extensively used
both in clinical follow-up and in research, both in the
form of a continuous 10 cm scale and a 21-numbered
scale [20]. The patient’s global assessment of disease
impact on overall well-being (PatGA) is a tool where the
patient/parent scores the influence of the disease on the
patient’s everyday life during the last week on a 21-num-
bered circle VAS from 0-10, where zero represents “no
influence at all” and 10 “severely influenced” This tool is
extensively used, both in clinical follow-up of JIA and in
research [10, 20]. Morning stiffness during the last week
was reported by the patient (>9 years old) or parents (for
children<9 years old) in minutes. The generic 50-item
Child Health Questionnaire-Parent Version (CHQ-PF50)
— in this article referred to as CHQ - includes questions
about topics such as general health, physical function-
ing, physical pain, mental health, as well as the impact on
both the patient, parents, and family in general, reported
for the last four weeks [11, 12]. The responses were com-
piled into a summarized score with a scale from 1 to 100,
where higher scores indicate a higher level of function-
ing and well-being comparable to norm scores (50+10)
from the general U.S. population. The responses are used
to calculate a Physical Summary Score (PhS) and a Psy-
chosocial Summary Score (PsS), also with norm scores
(50+10).

Physician-reported outcome measures
The physician’s global assessment of disease activ-
ity (PhysGA) was reported by the physician on a
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21-numbered circle VAS from zero to 10 where zero
equals “no activity” and 10 equals “high activity” [20].

Composite disease activity measures

Disease status was defined according to Wallace et al.
[14] with modifications according to the ACR endorsed
criteria [15]. Inactive disease was accordingly defined as
no active arthritis or uveitis, no systemic manifestations
of JIA, normal acute inflammatory markers (ESR or CRP)
or, if elevated, not attributable to JIA, physician’s evalu-
ation indicating no activity (PhysGA =0), and morning
stiffness < 15 min.

Medication

This study focused on the patients’ past and current use
of disease-modifying antirheumatic drugs (DMARD:s),
including synthetic DMARDs (sDMARDs) and/or bio-
logic DMARDs (bDMARDs). Synthetic DMARDs
included methotrexate, hydroxychloroquine, cyclo-
sporine, and mycophenolate mofetil. Biologic DMARDs

included etanercept, infliximab, adalimumab, toci-
lizumab, abatacept, certolizumab, golimumab, and
rituximab.

Statistical analysis

To describe the clinical characteristics and disease activ-
ity of the cohort, either mean and standard deviation
(SD) or median and 1st to 3rd interquartile ranges (IQR)
were used for continuous variables. Absolute frequencies
and percentages were used for categorical variables. For
proportions, we estimated percent point differences with
95% confidence intervals using the prtest command in
STATA.

To study patient-reported physical health in the JIA
cohort compared to the matched control cohort, the
mean Physical Summary Score (CHQ PhS) and the mean
Psychosocial Summary Scores of the Child Health Ques-
tionnaire (CHQ PsS) of the JIA cohort was compared
to the control cohort using t-test for independent sam-
ples. CHQ scores were also dichotomized into normal
(CHQ>40) and poor (CHQ<40) physical or psychoso-
cial health.

To evaluate the association of patient- and physician-
reported outcome measures with patient-reported physi-
cal disability (CHAQ>0), we used logistic regression
analyses and adjusted for sex, age, disease duration, and
Iso-BMI chosen by a priory knowledge, to estimate the
adjusted odds ratio (OR) with 95% confidence interval
(CI). The CHAQ scores were dichotomized into 0 (no
disability) or>0 (disability) and used as the main out-
come variable. The other variables were categorized as
follows; VAS pain (0=no pain, >0=pain), PatGA (0=no
disease influence on well-being, > 0 =disease influence on
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well-being), morning stiffness (<15 min=no substantial
morning stiffness,>15 min=substantial morning stiff-
ness), PhysGA (0=no disease activity, >0=disease activ-
ity), and past and present medication (no DMARDs,
DMARD:s). We categorized disease status according to
Wallace et al. [14, 15] into three condensed levels; remis-
sion off medication, inactive disease, and active disease.
Remission off medication=remission off any antiar-
thritic or anti-uveitis medication for>12 continuous
months. Inactive disease=inactive disease on medica-
tion <6 months or off medication <12 months, or remis-
sion on medication (inactive disease on medication for
more than six months). Active disease =flare or continu-
ous active disease. JIA categories were dichotomized to
oligoarticular persistent JIA or all other JIA categories.
Statistical analyses were carried out using STATA version
16, software (STATA Corp., College Station, Texas, USA).

Results

Sample characteristics

Of the 360 children with JIA that were invited to par-
ticipate in the NorJIA study, 228 accepted, yielding a
response rate of 63% (Fig. 1). Of the 228 participants,
seven (three females and four males) were excluded from
the final study population, as their CHAQ forms were
lacking or missing responses to one or more sections.
Five of the remaining participants had missing responses
to one or two of the CHAQ questions; these were kept in
the study. Thus, 221 participants with JIA were included
in the final study population. Of these 221, three (two
females, one male) did not complete the CHQ, leaving
218 participants with JIA for comparison with the con-
trol group in the sub-study on self-reported physical
health. The response rate among the controls was 224
of 294 invited controls (76%), and 17 of these (eleven
females and six males) did not complete the CHQ, result-
ing in 207 controls in the sub-study. Both children with
JIA and potential controls were invited once, and we did
not try to further increase the response rate. Of the 132
patients with JIA who declined to participate in the study,
58% were female compared to 59% in the included group.
The mean age among those who declined tended to be
lower than the included (11 years, SD 3.5 versus 12 years,
SD 3.2). No substantial differences in clinical character-
istics were found comparing the children who were not
included in the sub-study with the included children
(results not shown).

Demographics

In the study population, 59.3% of participants with JIA
were female, median age was 12.7 years, with a similar
age and sex distribution in the control group (Table 1).
The proportion of parents with higher education was
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Invited NorJIA, JIA
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N

Invited NorJIA, Controls
n=294

Declined
n=70

Y

Included in NorJIA
n =224

Did not fill in
CHQ
n=17

Final inclusion
sub-study
n = 207

Fig. 1 Flow chart of children and adolescents with juvenile idiopathic arthritis (JIA) and controls in the study. Abbreviations: NorJIA=the
Nordic Juvenile Idiopathic Arthritis study, JIA=juvenile idiopathic arthritis, CHAQ=Child Health Assessment Questionnaire, CHQ= Child Health

Questionnaire (parent form)

11.2 percent points (95% CI 0.0%, 19.3%) higher in the
control group than in the JIA group. The majority, 70.1%
in the JIA group and 75.1% in the control group, were
classified with normal weight. The proportions of both
underweight and obese participants tended to be slightly
higher in the JIA group compared to the control group,
by 2.6 percent points (95% CI -1.6%, 6.9%) and 2.2 per-
cent points (95% CI -1.4%, 5.8%), respectively.

Disease characteristics in the JIA group
Median age of disease onset in the JIA group was
6.1 years, and median disease duration was 4.6 years

(Table 2). At the study visit, 21.7% had one or more
active joints, and 65.2% received ongoing treatment with
DMARD:s (including 38.9% with bDMARDs). The phy-
sician assessed 33.9% of the children as having active
disease (PhysGA VAS>0). Disease-related pain (VAS
pain >0) was reported by 62.9% of the children with JIA.

Parent-reported physical and psychosocial health - CHQ

Children with JIA reported lower mean physical health
than the controls, with a mean physical summary score
(CHQ PhS) of 45.7 in JIA versus 56.0 in controls. The cor-
responding mean difference was 10.3 (95% CI 8.7, 11.9)



Arneng et al. Pediatric Rheumatology (2024) 22:100 Page 6 of 13
Table 1 Clinical characteristics of the study population
JIA Controls
N Values N° Values
Females, n (%) 221 131 (59.3) 224 134 (59.8)
Age at examination, median years (IQR) 221 12.7(94,14.7) 224 126 (9.6, 14.9)
Parent with higher education®, n (%) 212 148 (69.8) 216 175 (81.0)
Caucasian ethnicity<, n (%) 220 214 (97.3) 221 205 (92.8)
Iso-BMI¢, n (%)
Underweight 221 15 (6.8) 217 9(4.1)
Normal weight 221 155 (70.1) 217 163 (75.1)
Overweight 221 40 (18.1) 217 39(18.0)
Obesity 221 11 (5.0) 217 6(2.8)

N Number, JIA Juvenile Idiopathic Arthritis, IQR Interquartile range, Iso-BMI Body Mass Index adjusted for age and sex

@ Number of participants assessed for each variable, excluding missing/unknown values. Total JIA group, N=221.Total control group, N=224

b parent education was divided into 4 levels: Primary and middle school (7 to 10 years of education), high school (11 to 13 or 14 years), university education <5 years,
and university education > 5 years; the last 2 levels were grouped together as parents with higher education. The grouping was defined according to the parent with

the highest education level

¢ Ethnicity was divided into two groups: Caucasian and non-Caucasian according to self-report

9 Calculated using the formula: Weight (kilograms)/[height (metres)]? and subsequently adjusted for age and sex according to The International Obesity Task Force
(IOTF) cut-off values to allow for comparison with adult BMI groups as defined by Cole TJ, et al.: Underweight: < 18.5, normal weight: 18.5-24.9, overweight: 25-29.9,

obesity:>30 kg/m?

(Table 3). Likewise, 24.3% of the JIA group reported poor
physical health with a physical summary score below the
cut-off for the norm score (<40), compared to 0.5% of the
control group, with a corresponding percent point differ-
ence of 23.8% (95% CI 18.1%, 29.6%).

The difference in reported psychosocial health was less
pronounced, with mean psychosocial summary scores
(CHQ PsS) 2.5 percent points (95% CI 1.1%, 3.9%) lower
in the JIA group than in controls (Table 3). The propor-
tion of children reporting poor psychosocial health
(CHQ PsS <40) was 6.8 percent point higher in JIA com-
pared to controls (95% CI 2.6%, 11.0%). Overall, no sub-
stantial differences were found between the CHQ scores
of females and males in the JIA group (Additional file 1).
Likewise, no substantial differences were seen according
to age (OR 1.0, 95% CI 0.9, 1.1 per year for ChQ PhS <40,
OR 1.1, 95% CI 0.9, 1.2 per year for ChQ PsS).

Self-reported physical disability according

to sociodemographics, disease duration, and JIA categories
More than half (57.9%) of the children with JIA reported
some disease-related physical disability (CHAQ>0)
(Table 2). The children with JIA tended to report a dis-
ability score between zero and one (mean score of 0.3),
and none of the participants scored more than two
(Fig. 2).

Females tended to report more physical disability than
males (Additional file 2). The proportion of females with
JIA reporting physical disability (CHAQ >0) was 64.1%,
and 15.2 percent points (95% CI 2.0%, 28.4%) higher

than in males (48.9%) (Table 4). Among participants
with JIA below nine years, whose parents filled out the
CHAQ forms and pain scores, physical disability tended
to be reported slightly higher compared to participants
nine years or older, who filled out the CHAQ forms and
pain scores themselves (percent point difference 6.5%,
95% CI —9.3%, 22.3%). Those with shorter disease dura-
tion (below five years) tended to report slightly higher
physical disability compared to those with longer dis-
ease duration (above five years), percent point differ-
ence 13.4% (95% CI 0.4%, 26.5%). Children with obesity
or overweight tended to report more physical disability
compared to those with normal weight (percent point
difference 14.5%, 95% CI —0.3%, 29.2%). No clear pat-
tern was seen between the different JIA categories and
self-reported physical disability, pain, physician-reported
global disease activity, and remission status. Females
tended to report disease-related pain (VAS pain >0) more
often than males, with 8.6 percent point (95% CI -4.3%,
21.7%) difference. Sex differences were less evident for
physician-reported global assessment of disease activity
(PhysGA).

Association between disease outcomes and self-reported
physical disability (CHAQ)

Disease outcome measures, including other patient-
reported measures, physician-reported measures, and
medication, was compared to self-reported disease-
related physical disability (CHAQ scores) (Table 5). Of
children reporting some degree of disease-related pain,
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Table 2 Disease characteristics of the juvenile idiopathic arthritis
(JIA) group assessed at the study visit
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Table 3 Self-reported physical and psychosocial health in
participants with juvenile idiopathic arthritis (JIA) and controls

N® Values
Age at disease onset, median years (IQR) 221 6.1(2.3,104)
Disease duration, median years (IQR) 221 46(26,82)
HLA-B27 positive, n (%) 221 62 (28.1)
RF positive, n (%) 221 6(2.7)
ANA positive, n (%) 199 56 (28.1)
Uveitis®, n (%) 220 28(127)
JIA category, n (%)
Oligoarticular persistent 221 76 (34.4)
Oligoarticular extended 221 23(104)
Polyarticular RF negative 221 51(23.1)
Polyarticular RF positive 221 4(1.8)
Enthesitis-related arthritis 221 22 (10.0)
Psoriatic arthritis 221 9 (4.1)
Systemic 221 7(3.2)
Undifferentiated 221 29 (13.1)
ESR>20, n (%) 218 8(3.7)
CRP =5, n (%) 217 12 (5.5)
Children with active joints >0, n (%) 221 48 (21.7)
Disease status®, n (%)
Remission off medication 221 29(13.1)
Inactive 221 106 (48.0)
Active 221 86 (39.0)
Ongoing DMARDsS, n (%) 221 144 (65.2)
PhysGA>0, n (%) 221 75 (33.9)
VAS pain>0, n (%) 221 139 (62.9)
CHAQ score>0, n (%) 221 128 (57.9)

N Number, JIA Juvenile idiopathic arthritis, IQR Inter-quartile range, HLA-B27
Human leukocyte antigen B27, RF Rheumatoid factor, assessed twice at least

3 months apart, ANA Anti-nuclear antibody, assessed twice at least 3 months
apart using HEp-2 cells, ESR Erythrocyte sedimentation rate, CRP C-reactive
protein, DMARDs disease modifying anti-rheumatic drugs, VAS pain Visual
analogue scale for self-reported pain (0=No pain, 10=maximal pain) assessed
by the patient/parent on a 21-numbered circle VAS, PhysGA Physician’s global
assessment of disease activity (0=No activity, 10=high activity) assessed by
the physician on a 21-numbered circle VAS, CHAQ Childhood Health Assessment
Questionnaire (0= no disability, 3=maximal disability) assessed by the patient/
parent

2N assessed for each variable, excluding missing/unknown values. Total
participants, N=221

b Treated for uveitis at any time during the disease course

¢ Categories defined according to the International League of Association for
Rheumatology (ILAR) classification criteria

9 Disease status according to [14] and [15]: Remission off medication =inactive
disease off medication for > 12 months. Inactive disease =inactive disease

on medication <6 months or off medication < 12 months, or remission

on medication (inactive disease on medication for >6 months). Active

disease =flare or continuous active disease

€ Ongoing refers to ongoing DMARD:s for arthritis or uveitis at the study visit,
including synthetic DMARDs (methotrexate, hydroxychloroquine, cyclosporine,
mycophenolate mofetil) and/or biologic DMARDs (etanercept, infliximab,
adalimumab, tocilizumab, abatacept, certolizumab, golimumab, rituximab)

JIA Controls Difference 95% CI
N?=218 N?=207
Mean Physical Summary Score (CHQ PhS)
Mean (SD) 45.7 (11.0) 56.0 (4.1) 10.3° 87,119
n<40(%) 53(24.3) 1(0.5) 23.8° 18.1,29.6
Mean Psychosocial Summary Score (CHQ PsS)
Mean (SD) 529 (8.1) 554 (6.4) 2.5 1.1,39
n<40(%) 19(8.7) 4(1.9) 6.8° 26,110

JIA Juvenile idiopathic arthritis, C/ Confidence interval, CHQ Child Health
Questionnaire as assessed by the 50-item Child Health Questionnaire-Parent
Version (CHQ-PF50), PhS Physical Summary Score, N Number, SD Standard
deviation, PsS Psychosocial Summary Score

@ Number of participants assessed, excluding missing/unknown values. Total
participants, N=218, excluding 3 participants with missing CHQ (2 females, 1
male). Total controls, N=207, excluding 17 participants with missing CHQ (11
females, 6 males)

b Difference in means, according to T-test
¢ Difference in proportions, according to PR-test
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Fig. 2 Distribution of The Childhood Health Assessment
Questionnaire (CHAQ) scores (range 0-3, 0=no disability,
3=maximum disability) reported by the children in the juvenile
idiopathic arthritis (JIA) group (n=221). In children less than 9 years
(n=45), the parents answered the questionnaire on behalf of their
children

2.75

78.4% also reported physical disability (CHAQ>O0).
On the other hand, among those reporting no pain,
only 23.2% reported physical disability. Among chil-
dren with JIA reporting poor physical health (CHQ
PhS score below 40), 94.3% also reported physical dis-
ability. When the physician reported ongoing disease
activity (PhysGA >0), 82.7% of the children reported
physical disability. However, even when the physician
reported no disease activity (PhysGA =0), 45.2% of the
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Table 4 Disease characteristics according to sex, age, and disease categories in the JIA group

N? CHAQ>0 VAS pain >0 PhysGA >0 Not in remission®

Sex, n (%)

Female 131 84 (64.1) 87 (66.4) 47 (35.9) 118 (90.1)

Male 90 44 (48.9) 52(57.8) 28 (31.1) 74 (82.2)
Age group, n (%)

<9years 46 29 (63.0) 22 (47.8) 12 (26.1) 42 (91.3)

>9 years 175 99 (56.6) 117 (66.9) 63 (36.0) 150 (85.7)
Disease duration, n (%)

<5 years 122 78 (63.9) 86 (70.5) 48 (39.3) 110(90.2)

>5 years 99 50 (50.5) 53(53.5) 27 (27.3) 82(82.8)
Iso-BMIS, n (%)

Underweight 15 5(33.3) 9(60.0) 7 (46.7) 12 (80.0)

Normal 155 87 (56.1) 96 (61.9) 53(34.2) 136 (87.7)

Overweight/obese 51 36 (70.6) 34 (66.7) 15(29.4) 44 (86.3)
JIA category?

Oligoarticular persistent 76 36 (47.4) 46 (60.5) 23 (30.3) 56 (73.7)

Oligoarticular extended 23 6 (69.6) 14 (60.9) 8(34.8) 22(95.7)

Polyarticular RF negative 51 33 (64.7) 34 (66.7) 20(39.2) 50 (98.0)

Polyarticular RF positive 4 (1 00.0) (100.0) 1(25.0) 4(100)

Enthesitis-related arthritis 22 2 (54.6) 13 (59.1) 10 (45.5) 20 (90.9)

Psoriatic arthritis 7 (778) 7(77.8) 2222 7(77.8)

Systemic 2(28.6) 3(42.9) 0(0.0) 5(714)

Undifferentiated 29 18 (62.1) 18 (62.1) 11379 28 (96.6)

Abbreviations: N Number, CHAQ Childhood Health Assessment Questionnaire (0 = no physical disability, 3 = maximal physical disability), VAS pain Visual analogue
scale for self-reported pain (0 = No pain, 10 = maximal pain) reported by the patient/parent on a 21-numbered circle VAS, PhysGA Physician’s global assessment of
disease activity (0 = No activity, 10 = high activity) reported by the physician on a 21-numbered circle VAS, RF Rheumatoid factor

2 Number of participants assessed for each variable, excluding missing/unknown values. Total participants, N = 221

b Not in remission = Patients who do not fit the criteria for “Remission off medication” (inactive disease off medication for >12 months) as defined by Wallace et al.

¢ Calculated using the formula: Weight (kilograms)/[height (metres)]? and subsequently adjusted for age and sex according to The International Obesity Task Force
(I0TF) cut-off values to allow for comparison with adult BMI groups as defined by Cole TJ, et al.: Underweight: <18.5, normal weight: 18.5-24.9, overweight/obese: >25

kg/m?

d Categories defined according to the International League of Association for Rheumatology (ILAR) classification criteria

children still reported some physical disability. For both
patient- and physician-reported outcome measures,
regression analysis showed associations with physi-
cal disability (CHAQ >0) (Table 5), with the strongest
associations between patient-reported outcome meas-
ures and physical disability. Children reporting some
disease-related pain had higher odds of reporting phys-
ical disability (adjusted OR 14.1, 95% CI 6.8, 29.2) com-
pared to those reporting no pain. Similarly, children
reporting that their lives were somewhat negatively
affected by their disease (PatGA >0) had higher odds
of reporting physical disability (adjusted OR 14.0, 95%
CI 6.2, 31.6) compared to those reporting no disease-
related impact on well-being. We also found a strong
association between patient-reported poor physical
health using the generic instrument (CHQ PhS<40)
and physical disability using the disease-specific instru-
ment (CHAQ > 0). Participants reporting poor physical
health (CHQ PhS <40) had much higher odds of also

reporting physical disability (CHAQ>0), compared
to those reporting a physical health within the normal
range (adjusted OR 19.0, 95% CI 5.6, 64.1). Similarly,
those reporting poor mental health (CHQ PsS < 40) also
had higher odds of reporting physical disability com-
pared to those with normal mental health (adjusted OR
8.1,95% CI 1.8, 37.3).

Compared to the patient-reported outcome measures,
the associations were somewhat weaker for the physi-
cian-reported measures. Participants with JIA assessed
by the physicians to have some degree of disease activ-
ity had higher odds of self-reported physical disability
(adjusted OR 6.2, 95% CI 3.1, 12.6). An association could
also be seen between disease status and physical disabil-
ity. Compared to participants in remission off medica-
tion, the odds of self-reported physical disability were
higher among participants with inactive disease (adjusted
OR 5.4, 95% CI 1.7, 17.3), and substantially higher among
participants with active disease (adjusted OR 36.3,
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Table 5 Self-reported physical disability in the JIA group according to other outcome measures

CHAQ score Poor Physical health
=0 >0 CHAQscore>0

Other outcome measures N° n (%) n (%) OR (95% Cl) crude OR (95% Cl) adjusted”
VAS pain©

=0 82 63 (76.8) 19(23.2) 1.0 (ref) 1.0 (ref)

>0 139 30(21.6) 109 (78.4) 12.0(6.3,23.1) 14.1 (6.8,29.2)
PatGA VAS?

=0 61 50 (82.0) 11(18.0) 1.0 (ref) 1.0 (ref)

>0 160 43 (26.9) 117 (73.1) 124(5.9,25.9) 14.0 (6.2, 31.6)
Morning stiffness

<15 min 166 85(51.2) 81(48.8) 1.0 (ref) 1.0 (ref)

>15min 49 7(14.3) 42 (85.7) 6.3(2.7,14.8) 70(2.9,16.9)
CHQPhS

>40 165 89 (53.9) 76 (46.1) 1.0 (ref) 1.0 (ref)

<40 53 3(5.7) 50 (94.3) 19.5(5.9,65.1) 19.0 (5.6, 64.1)
CHQPsS

>40 199 90 (45.2) 109 (54.8) 1.0 (ref) 1.0 (ref)

<40 19 2(10.5) 17 (89.5) 70(1.6,31.2) 8.1(1.8,37.3)
PhysGA®
=0 146 80 (54.8) 66 (45.2) 1.0 (ref) 1.0 (ref)
>0 75 13(17.3) 62 (82.7) 58(29,114) 6.2 (3.1,126)
Disease status'

Rem. off med. 29 25 (86.2) 4(13.8) 1.0 (ref) 1.0 (ref)

Inactive 106 55(51.9) 51(48.1) 58(1.9,17.8) 54(1.7,173)

Active 86 13(15.1) 73 (84.9) 35.1(10.5,117.6) 36.3(10.3,128.1)
Medication ongoing®?

No DMARDs 77 43 (55.8) 34 (44.2) 1.0 (ref) 1.0 (ref)

DMARDs 144 50 (34.7) 94 (65.3) 24(14,42) 22(1.2,39)
Medication ever?

No DMARDs 55 30 (54.5) 25 (45.5) 1.0 (ref) 1.0 (ref)

DMARDs 166 63 (38.0) 103 (62.0) 2.0(1.1,36) 1.9(1,3.6)
JIA categoryh

Oligo. persistent 76 40 (52.6) 36 (474) 1.0 (ref) 1.0 (ref)

Other 145 53 (36.6) 92 (63.5) 1.9(1.1,34) 20(1.1,3.6)

JIA Juvenile idiopathic arthritis, N Number, CHAQ Childhood Health Assessment Questionnaire, OR Odds ratio, C/ Confidence interval, VAS Visual analogue scale, ref.
reference, PatGA Patient Global Assessment of disease impact on well-being, CHQ Child Health Questionnaire, PhS Physical Summary Score, PsS Psychosocial Summary
Score, PhysGA Physician’s global assessment of disease activity, Rem. off med. Remission off medication, DMARDs disease modifying anti-rheumatic drugs, including
synthetic (methotrexate, hydroxychloroquine, cyclosporine, mycophenolate mofetil) and/or biologic DMARDs (etanercept, infliximab, adalimumab, tocilizumab,
abatacept, certolizumab, golimumab, rituximab). Oligo. Oligoarticular

2N assessed for each variable, excluding missing/unknown values. Total participants, N=221

b Adjusted for sex, age, disease duration, and Iso-BMI

¢ Self-reported disease-related pain measured on a 21-numbered circle VAS pain (0=no pain, 10=maximum pain)
d Assessed by the patient/parent on a 21-numbered circle VAS (0 =very well, 10=very poor)

€ Assessed by the physician on a 21-numbered circle VAS (0 =inactive, 10 =maximal activity)

f Disease status according to [14] and [15]: Rem. off med. for > 12 months. Inactive disease =inactive disease on medication <6 months or off medication < 12 months,
or remission on medication (inactive disease on medication for >6 months). Active disease =flare or continuous active disease

9 Ongoing refers to ongoing medication for arthritis or uveitis at the study visit. Ever refers to medication ever used for arthritis or uveitis during the disease course,
including ongoing medication. Registered medication was dichotomized into No DMARDs and DMARDs

P Categories defined according to the International League of Association for Rheumatology (ILAR) classification criteria and dichotomized into oligoarticular
persistent JIA versus all other categories
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95% CI 10.3, 128.1). Some associations were also seen
between treatment with DMARDs or JIA categories
other than oligorticular JIA, and physical disability.

Discussion

A majority (57.9%) of children with JIA reported some
physical disability scored with the disease-specific instru-
ment CHAQ. Children with JIA reported significantly
poorer physical health (CHQ PhS), and also a minor
reduction in psychosocial health (CHQ PsS) scored with
the generic instrument CHQ, compared to sex- and
age-matched controls. Strong associations were found
between patient-reported outcome measures, such as
pain and global wellbeing, and patient-reported physi-
cal disability (CHAQ>0) in JIA. Participants reporting
a physical health below the norm (CHQ PhS<40) had
much higher odds of also reporting physical disability
(CHAQ>0). There was also a clear association between
physician-reported disease activity and patient-reported
physical disability, as well as between disease status,
especially active disease, and physical disability.

Our study is based on the NorJIA study, which included
a large number of participants with JIA in all age groups
from 4 to 16 years, in addition to a matched control
cohort. Furthermore, all JIA categories were represented
in the study population. Another strength is that the par-
ticipants were recruited from three different locations,
representing three different parts of the country. The
organization of the Norwegian public health system, with
free clinical consultations for children, equal access to a
common public health service with few private actors,
and a regional responsibility to pediatric rheumatology
ensuring that all children with JIA are seen by pediatric
rheumatologists at the university hospitals, reduces the
risk of selection bias. Also, a stable and relatively homog-
enous population makes comparisons both with the con-
trols and within the JIA group, more reliable. Validated
instruments were used for both patient- and physician-
reported outcomes, and clinical examinations were
performed by experienced pediatric rheumatologists fol-
lowing a standardized study protocol, further strengthen-
ing the study.

Nevertheless, several limitations must be taken into
consideration. Even with a relatively high response rate
of 63%, possible selection bias must be considered. The
mean age was 1.5 years lower among those who declined
participation than in the study population. Possible
explanations for this may be that parents of the youngest
children with JIA were more hesitant of letting their child
participate in a study consisting of two days of clinical
examinations which might be challenging for the young-
est children. However, no clear association could be seen
between age at clinical examination and self-reported
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physical disability (CHAQ >0). Furthermore, we cannot
exclude a selection bias towards recruiting more children
with active disease. Children in remission are less often
seen at the hospital and might also be more hesitant to
participate in an extensive study. Another limitation is
that some of the PROMs are reported by the parents and
others by the child itself. As the parents experience the
disease of the child from a different perspective than the
child, this is a known challenge when making compari-
sons between PROM scores [21, 22]. In addition, we can-
not exclude potential impact of dependent measurement
error related to participants answering multiple self-
reported outcome measures. Furthermore, many chil-
dren scored zero on CHAQ, and we cannot exclude that
some of these children felt quite well, but not without
any disability, and were grouped together with children
with full ability, due to the floor effect of the instrument
[23, 24]. Finally, comparison between the JIA categories
was not feasible, due to low number of children in some
categories.

The importance of patient-reported outcomes is highly
recognized in JIA research and also for use in clinical
settings [8—10, 25]. Several studies have developed and
evaluated PROMS for use in research and clinical set-
tings, but to our knowledge there are few studies on the
association between the different PROMs, and between
PROMs and physician-reported outcome measures.
Compared to our results, showing that a majority of the
children scored>0 on the CHAQ (58%), other studies
have generally found lower percentages of children with
disability. In several studies approximately half of the par-
ticipants reported >0 on the CHAQ or on the adult ver-
sion — the Health Assessment Questionnaire (HAQ) [23,
26-28], somewhat lower than our results. Three Nordic
long-term follow-up studies showed markedly lower
numbers; Flatg et al. found 36% of participants report-
ing HAQ> 0 at 14.9 years after disease onset [29], Nordal
et al. and Glerup et al. found 32% and 28% of participants
reporting CHAQ or HAQ >0 at eight and 18 years after
disease onset, respectively [5, 30].

Comparison between studies is always hampered by
different study design and different study populations.
The most apparent explanation for our physical disabil-
ity numbers being higher than in the other studies is that
our participants were generally younger, with varying
disease duration and thus many with more recent JIA
diagnoses [26-30]. One study in which participants had
a median JIA duration of only 11 months reported a
mean CHAQ score of 0.5, notably higher than our mean
of 0.3 [31]. During the first years of disease activity, more
patients will have active disease or flares until adequate
medication is found. Furthermore, patients with a shorter
disease duration could be more prone to focus on the
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symptoms, as they are not so familiar with their disease.
A Norwegian qualitative study from 2009 indicated that
participants gradually adjusted psychosocially, find-
ing coping mechanisms and adapted their perspectives
to tackle the disease burden that JIA entails [32]. This is
consistent with the small negative association we found
between disease duration and physical disability. A fol-
low-up study of this cohort might have demonstrated if
the proportion of participants reporting disability was
reduced with time, but a follow-up was beyond the scope
of this study. That being said, neither we nor Minden
et al. found a substantial relationship between disease
duration and physical disability (CHAQ or HAQ) [33].
Interestingly, Zak and Pedersen found a positive cor-
relation between HAQ score and disease duration [27].
Another apparent difference between our study and the
other studies was the proportion of patients in remission
off medication. In our study, only 13% of the participants
were in remission off medication, whereas the number
ranged from 33 to 63% in the long-term studies. This
supports the impression that our study group had more
active disease [5, 26—30, 33]. As for the other outcome
measures, the proportion of participants with CHQ
physical <40 was 24% in the Nordic study [30] versus 19%
in our study. The equivalent proportion for CHQ psycho-
social <40 was 8.7 in both our and Nordal’s participants
[30]. Furthermore, our results showed that the pain level
was strongly associated with physical disability. Similarly,
Minden et al. found that pain scores in young adults with
JIA had a statistically significant correlation with HAQ
scores [33]. We also found an association between dis-
ease impact on global well-being reported by the patient
(PatGA) and physical disability comparable to the result
found by Minden et al. in 2002 [33].

Our results also showed a strong association between
the physician-reported global assessment (PhysGA) of
disease activity and patient-reported physical disabil-
ity (CHAQ). Other studies have also found association
between assessment by physicians and self-reported
physical functioning: Both Zak and Pedersen, and Min-
den et al. found that Steinbrocker functional classes cor-
related with HAQ [27, 33]. Craig et al. on the other hand,
found little association between PhysGA and CHAQ [23].
Several long-term follow-up studies have found associa-
tions between disease activity and increased HAQ score
[27, 28, 33]. This strengthens our results demonstrating
that active disease had the strongest association to physi-
cal disability of all the variables we studied (adjusted OR
36.3, 95%, CI 10.3, 128.1). It also strengthens the impres-
sion that disease activity, and perhaps not so much per-
manent damage, accounts for a large part of the patient’s
evaluation of their disease-related physical disability.
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The results of this study clearly support the notion that
patient-reported physical health and disability are impor-
tant supplements to the physician’s evaluation of the
patient, providing a more complete picture of the disease
impact on the patient [9, 10]. Despite being a subjective
measure, there is an evident association between other
outcome instruments and the CHAQ, including both
other patient-reported tools, and more objective clinical
activity measures. When aiming to provide individual-
ized therapy and achieve inactive disease and remission,
the traditional physician-assessed clinical measures are
insufficient. More details about the patient’s view are
needed. The use of PROMs such as CHAQ is a validated,
systematic method for collecting such information, and is
therefore highly relevant both in a research setting, and
as part of the routine clinical follow-up.

Conclusions

Our results demonstrated that patient-reported physical
health in JIA remains low and much lower than in chil-
dren without JIA, and that there was a strong association
between other patient-reported outcome measures and
patient-reported physical disability. There was also a strong
association between the physicians’ assessment of disease
activity and patient-reported physical disability. Our results
support the importance of PROMs in the follow-up of JIA
patients. PROMs such as CHAQ can provide reliable infor-
mation from the patient’s perspective which the physician
can use to get the full picture of the disease. Ultimately, we
believe that bringing forth the patient’s voice can result in
both a more holistic and individualized patient care.

Abbreviations

ACR American College of Rheumatology

ANA Anti-nuclear antibody

bDMARDs  Biologic disease-modifying antirheumatic drugs

BMI Body mass index

CHAQ Child Health Assessment Questionnaire

CHQ Child Health Questionnaire

CHQ-PF50  Child Health Questionnaire Parent form

CHQPhS Physical Summary score

CHQPsS Psychosocial Summary score

a Confidence interval

CRP C-reactive protein

DMARDs Disease-modifying antirheumatic drugs

ESR Erythrocyte sedimentation rate

GDPR General Data Protection Regulation

HAQ Health Assessment Questionnaire

HLA-B27 Human leukocyte antigen B27

ILAR International League of Associations for Rheumatology

IOTF International Obesity Task Force

IQR Interquartile range

ISM Department of Public Health and Nursing

JIA Juvenile idiopathic arthritis

NorJIA Norwegian study on imaging, oral health and quality of life in
children with JIA

NSAIDs Nonsteroidal anti-inflammatory drugs

OR Odds ratio
PatGA Patient’s global assessment of overall well-being
PhysGA Physician’s global assessment of disease activity



Arneng et al. Pediatric Rheumatology ~ (2024) 22:100 Page 12 of 13

PRINTO The Paediatric Rheumatology INternational Trials Organisation Declarations

PROM Patient-reported outcome measure

REC Regional Committees for Medical Research Ethics Ethics approval and consent to participate

RF Rheumatoid factor The NorJIA study is approved by The Ethics Committee, Helse Vest (REC

SD Standard deviation no 2012/542). The study is registered on ClinicalTrials.gov with Identifier:
sDMARDs  Synthetic disease-modifying antirheumatic drugs NCT03904459 https://ClinicalTrials.gov/show/NCT03904459. The NorJIA

VAS Visual analogue scale research group has granted access to the data material for this study. Personal

data is collected, managed, and stored according to the General Data Protec-
tion Regulation (GDPR). Parents of participants < 16 years have given their
written informed consent. Younger children have been informed of the study

Supplementary Information by their parents and the researchers.

The online version contains supplementary material available at https://doi.
0rg/10.1186/512969-024-01034-7. Consent for publication
Not applicable.

Additional file 1: Supplemental Table 1. Self-reported physical and psy-

chosocial health in participants with juvenile idiopathic arthritis (JIA) and Competing interests
controls according to sex and age. The authors declare no competing interests.

Additional file 2: Supplemental Fig. 1. Distribution of The Childhood
Health Assessment Questionnaire (CHAQ) scores (range 0-3, 0=no dis-
ability, 3=maximum disability) reported by the children in the juvenile
idiopathic arthritis (JIA) group (n=221), according to sex.

Author details

'Department of Clinical and Molecular Medicine, Faculty of Medicine

and Health Sciences (IKOM), Norwegian University of Science and Technology
(NTNU), Trondheim, Norway. 2Department of Pediatrics, St. Olavs Hospital,
Trondheim University Hospital, Trondheim, Norway. 3Center for Oral Health
Services and Research, Mid-Norway (TkMidt), Trondheim, Norway. “The Public
Dental Health Service, Trendelag County, Trondheim, Norway. 5Department
of Radiology and Nuclear Medicine, St. Olavs Hospital, Trondheim University
Hospital, Trondheim, Norway. 6Departmem of Circulation and Medical Imag-
ing, Faculty of Medicine and Health Sciences, Norwegian University of Science
and Technology, Trondheim, Norway. 7Department of Clinical Medicine, The
Arctic University of Norway (UiT), Tromsg, Norway. ®Department of Pediatrics,
University Hospital of North Norway (UNN), Tromsg, Norway. 9Child and Youth
Clinic, Haukeland University Hospital, Bergen, Norway. '°Department of Public
Health and Nursing, Faculty of Medicine and Health Sciences, Norwegian
University of Science and Technology (NTNU), Trondheim, Norway.

Acknowledgements

We want to express our gratitude towards the children and parents who
participated in the NorJIA study and provided the valuable information that
made this study possible. The study is part of the multicenter NorJIA Study
(The Norwegian JIA Study — Temporo-mandibular Involvement, Oral Health,
Uveitis, Bone Health, and Quality of Life in Children with Juvenile Idiopathic
Arthritis (JIA)). NorJIA is a collaboration among universities (NTNU-Norwegian
University of Science and Technology, University of Bergen, The Arctic Univer-
sity of Norway), university hospitals (St. Olavs Hospital — Trondheim University
Hospital, Haukeland University Hospital, University Hospital of North Norway),
and oral health centers (The Center for Oral Health Services and Research,
Mid-Norway (TkMidt), Oral Health Center of Expertise in Western Norway Received: 21 June 2024 Accepted: 3 November 2024
(TkV), Public Dental Health Service Competence Center of Northern Norway Publishéd online: 18 November. 2024

(TkNN)) in Trondheim, Bergen, and Tromsg. These three collaborative units :

are represented by: Karen Rosendahl MD PhD (PI), Marit Slattelid Skeie DDS

PhD, Marite Rygg MD PhD, Ellen Berit Nordal MD PhD, Karin Tylleskér MD, and

Annika Rosén DDS PhD.
References

1. Petty RE. Textbook of pediatric rheumatology. Philadelphia, Pennsylvania:
Elsevier; 2016.

Berntson L, Andersson Gére B, Fasth A, Herlin T, Kristinsson J, Lahdenne P,
et al. Incidence of juvenile idiopathic arthritis in the Nordic countries. A
population based study with special reference to the validity of the ILAR
and EULAR criteria. J Rheumatol. 2003;30(10):2275-82.

Thierry S, Fautrel B, Lemelle I, Guillemin F. Prevalence and incidence

of juvenile idiopathic arthritis: a systematic review. Joint Bone Spine.
2014;81(2):112-7.

4. Ravelli A, Martini A. Juvenile idiopathic arthritis. Lancet.
2007,369(9563):767-78.

5. Glerup M, Rypdal V, Arnstad ED, Ekelund M, Peltoniemi S, Aalto K, et al.
Long-Term Outcomes in Juvenile Idiopathic Arthritis: Eighteen Years of
Follow-Up in the Population-Based Nordic Juvenile Idiopathic Arthritis
Cohort. Arthritis Care Res (Hoboken). 2020;72(4):507-16.

6. Ravelli A, Consolaro A, Horneff G, Laxer RM, Lovell DJ, Wulffraat NM, et al.
Treating juvenile idiopathic arthritis to target: recommendations of an
international task force. Ann Rheum Dis. 2018;77(6):819-28.

7. Guzman J, Gomez-Ramirez O, Jurencak R, Shiff NJ, Berard RA, Duffy
CM, et al. What matters most for patients, parents, and clinicians in the
course of juvenile idiopathic arthritis? A qualitative study J Rheumatol.
2014,41(11):2260-9.

8. Aimee Hersh PKS, Elissa R Weitzman. Using Patient reported Outcome
Measures to Capture the Patient’s Voice in Research and Care of Juvenile
Idiopathic Arthrities. In: Am RDCN, editor. 2016.

9. Berard R, Laxer RM. Improving the quality of care in children with
juvenile idiopathic arthritis: a step in the right direction. J Rheumatol.
2011,38(5):789-90.

Authors’ contributions

S.MA. and I.PJ. were the major contributors and share the first authorship in
writing the manuscript in collaboration with M.R.. Statistical analyses were per-
formed and interpreted by S.M.A. and I.PJ. in collaboration with PRR. and M.R.
MR, E.B.N and KB.T. have contributed to the conception and design of the
NorJIA study, from which data was used in this study. AL, LC, O.A, KBT, EN,,
and MR, contributed to the data acquisition. A.L. performed the calculations
of CHQ physical and psychosocial summary scores. All have reviewed, com-
mented, and approved the final version of the submitted manuscript.

Funding

Open access funding provided by NTNU Norwegian University of Science
and Technology (incl St. Olavs Hospital - Trondheim University Hospital) This
study was funded by grants from the Joint Research Committee between
St. Olavs Hospital and the Faculty of Medicine, Norwegian University of
Science and Technology (NTNU), Trondheim, Norway. Additional fund-

ing was provided by the Norwegian Directorate of Health, through their
financial support for research at the regional Centers for Oral Health Services
and Research in Norway (https://www.helsedirektoratet.no/tilskudd/
etablering-og-drift-av-regionale-odontologiske422kompetansesentre).

Data availability

The NorJIA study are described on https://norjia.com/ and https://ClinicalTr
ials.gov/show/NCT03904459. The dataset used in this study is not publicly
available but can be made available at reasonable request to the correspond-
ing author.


https://doi.org/10.1186/s12969-024-01034-7
https://doi.org/10.1186/s12969-024-01034-7
https://www.helsedirektoratet.no/tilskudd/etablering-og-drift-av-regionale-odontologiske422kompetansesentre
https://www.helsedirektoratet.no/tilskudd/etablering-og-drift-av-regionale-odontologiske422kompetansesentre
https://norjia.com/
https://ClinicalTrials.gov/show/NCT03904459
https://ClinicalTrials.gov/show/NCT03904459
https://ClinicalTrials.gov/show/NCT03904459

Arneng et al. Pediatric Rheumatology

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

(2024) 22:100

. Consolaro A, Lanni S, Ravelli A, Ruperto N. PROMs for Juvenile Idiopathic

Arthritis. In: El Miedany Y, editor. Patient Reported Outcome Measures in
Rheumatic Diseases. Cham: Springer International Publishing; 2016. p.
209-24.

. Ruperto N, Ravelli A, Pistorio A, Malattia C, Cavuto S, Gado-West L, et al.

Cross-cultural adaptation and psychometric evaluation of the Childhood

Health Assessment Questionnaire (CHAQ) and the Child Health Question-
naire (CHQ) in 32 countries. Review of the general methodology. Clin Exp
Rheumatol. 2001;19(4 Suppl 23):51-9.

. Landgraf JM AL, Ware JE. Child Health Questionnaire (CHQ): A User's

Manual: Health Institute. New England Medical Center. 1996.

. Petty RE, Southwood TR, Manners P, Baum J, Glass DN, Goldenberg J, et al.

International League of Associations for Rheumatology classification of
juvenile idiopathic arthritis: second revision, Edmonton, 2001. J Rheuma-
tol. 2004;31(2):390-2.

. Wallace CA, Ruperto N, Giannini E. Preliminary criteria for clinical remis-

sion for select categories of juvenile idiopathic arthritis. J Rheumatol.
2004,31(11):2290-4.

. Wallace CA, Giannini EH, Huang B, Itert L, Ruperto N. American College of

Rheumatology provisional criteria for defining clinical inactive disease in
select categories of juvenile idiopathic arthritis. Arthritis Care Res (Hobo-
ken). 2011;63(7):929-36.

. ColeTJ, Lobstein T. Extended international (IOTF) body mass index cut-

offs for thinness, overweight and obesity. Pediatr Obes. 2012,7(4):284-94.

. Juliusson PB, Hjelmesaeth J, Bjerknes R, Roelants M. New curves for body

mass index among children and adolescents. Tidsskr Nor Laegeforen.
2017;137(18).

. Singh G, Athreya BH, Fries JF, Goldsmith DP. Measurement of health

status in children with juvenile rheumatoid arthritis. Arthritis Rheum.
1994,37(12):1761-9.

. Selvaag AM, Ruperto N, Asplin L, Rygg M, Landgraf JM, Forre &, et al. The

Norwegian version of the Childhood Health Assessment Questionnaire
(CHAQ) and the Child Health Questionnaire (CHQ). Clin Exp Rheumatol.
2001;19(4 Suppl 23):5116-20.

Filocamo G, Davi S, Pistorio A, Bertamino M, Ruperto N, Lattanzi B, et al.
Evaluation of 21-numbered circle and 10-centimeter horizontal line visual
analog scales for physician and parent subjective ratings in juvenile idi-
opathic arthritis. J Rheumatol. 2010;37(7):1534-41.

Garcia-Munitis P, Bandeira M, Pistorio A, Magni-Manzoni S, Ruperto

N, Schivo A, et al. Level of agreement between children, parents, and
physicians in rating pain intensity in juvenile idiopathic arthritis. Arthritis
Rheum. 2006;55(2):177-83.

Ravelli A, Viola S, Migliavacca D, Pistorio A, Ruperto N, Martini A. Discord-
ance between proxy-reported and observed assessment of functional
ability of children with juvenile idiopathic arthritis. Rheumatology
(Oxford). 2001;40(8):914-9.

Craig J, Feldman BM, Spiegel L, Dover S. Comparing the Measure-

ment Properties and Preferability of Patient-reported Outcome
Measures in Pediatric Rheumatology: PROMIS vs CHAQ. J Rheumatol.
2021;48(7):1065-72.

Huber AM, Hicks JE, Lachenbruch PA, Perez MD, Zemel LS, Rennebohm
RM, et al. Validation of the Childhood Health Assessment Questionnaire
in the juvenile idiopathic myopathies. Juvenile Dermatomyositis Disease
Activity Collaborative Study Group. J Rheumatol. 2001;28(5):1106-11.

El Miedany Y, El Gaafary M, Lotfy H, El Aroussy N, Mekkawy D, Nasef SI,

et al. Facilitating patient-centered care: the development of illus-

trated multidimensional patient-reported outcome measures for
children/adolescents with juvenile idiopathic arthritis. Clin Rheumatol.
2019;38(8):2219-26.

Oen K, Malleson PN, Cabral DA, Rosenberg AM, Petty RE, Cheang M.
Disease course and outcome of juvenile rheumatoid arthritis in a multi-
center cohort. J Rheumatol. 2002;29(9):1989-99.

Zak M, Pedersen FK. Juvenile chronic arthritis into adulthood: a long-term
follow-up study. Rheumatology (Oxford). 2000;39(2):198-204.

Bertilsson L, Andersson-Gére B, Fasth A, Petersson IF, Forsblad-D'elia H.
Disease course, outcome, and predictors of outcome in a population-
based juvenile chronic arthritis cohort followed for 17 years. J Rheumatol.
2013;40(5):715-24.

Flate B, Lien G, Smerdel A, Vinje O, Dale K, Johnston V, et al. Prog-

nostic factors in juvenile rheumatoid arthritis: a case-control study

30.

32.

33.

Page 13 of 13

revealing early predictors and outcome after 14.9 years. J Rheumatol.
2003;30(2):386-93.

Nordal E, Zak M, Aalto K, Berntson L, Fasth A, Herlin T, et al. Ongoing dis-
ease activity and changing categories in a long-term nordic cohort study
of juvenile idiopathic arthritis. Arthritis Rheum. 2011;63(9):2809-18.

. Selvaag AM, Flatg B, Lien G, Serskaar D, Vinje O, Farre @. Measuring health

status in early juvenile idiopathic arthritis: determinants and responsive-
ness of the child health questionnaire. J Rheumatol. 2003;30(7):1602-10.
Ostlie IL, Johansson |, Méller A. Struggle and adjustment to an insecure
everyday life and an unpredictable life course. Living with juvenile idi-
opathic arthritis from childhood to adult life - an interview study. Disabil
Rehabil. 2009;31(8):666-74.

Minden K, Niewerth M, Listing J, Biedermann T, Bollow M, Schéntube M,
et al. Long-term outcome in patients with juvenile idiopathic arthritis.
Arthritis Rheum. 2002;46(9):2392-401.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.



	The patient’s voice: a cross-sectional study of physical health and disability in juvenile idiopathic arthritis
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 
	Trial registration 

	Background
	Methods
	Study design
	Data collection
	Measures
	Patient-reported outcome measures
	Physician-reported outcome measures
	Composite disease activity measures
	Medication
	Statistical analysis

	Results
	Sample characteristics
	Demographics
	Disease characteristics in the JIA group
	Parent-reported physical and psychosocial health – CHQ
	Self-reported physical disability according to sociodemographics, disease duration, and JIA categories
	Association between disease outcomes and self-reported physical disability (CHAQ)

	Discussion
	Conclusions
	Acknowledgements
	References


