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ABSTRACT

Background: Self-assessment of arthritis is important for recognition of symptoms
indicating the presence of active disease and early initiation of therapy. Proper
interpretation of physical symptoms is necessary for this. The purpose was to investigate
patients’ and parents’ assessment of disease activity in juvenile idiopathic arthritis (JIA)
and to compare their assessments to the assessments performed by the rheumatologist.

Methods: Patients and parents assessed 69 joints on a paper homunculus and marked
each joint with a different color according to presumed presence of arthritis. Their
assessments were compared to the rheumatologists’ assessments. If the rheumatologist,
the patients and/or parents marked at least one inflamed joint, it counted as active
disease (AD). Absence of any affected joint was defined as non-active disease (NAD).And
doubt in one or more joints without any inflamed joint was counted as doubt. Pain,
functional impairment, and disease duration were measured to analyze whether these
variables are able to differentiate more precise between true and false positive and true
and false negative assessments.

Results: We collected assessments of 113 patients and/or parents. AD was assessed 54
times, 33 of which were true positives. NAD was assessed 23 times, 22 of which were true
negatives. Doubt was expressed 36 times, 9 of which were assessed by the rheumatologist
as AD. Sensitivity and specificity of AD was 0.77 and 0.31. Pain and functional impairment
scored highest in AD, intermediate in doubt, and lowest in NAD.

Conclusion: Patients and/or parents seldom missed arthritis but frequently
overestimated disease activity. Pain, functional impairment, disease duration, gender, and
age did not differentiate between true and false positives for. Patients perceived JIA as
active if they experienced pain and functional impairment. These results show an overt
overestimation of the presence of active disease. To optimize self-management of the
disease, we need to improve parent and patients understanding of disease activity by
teaching them to distinguish between primary symptoms of JIA and symptoms like pain
and functional impairment.
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Chapter 2 Assessment of disease activity

BACKGROUND

Juvenile idiopathic arthritis (JIA) is a chronic autoimmune disease characterized by
periods of active disease alternated by periods of remission. Forty to sixty percent of
patients achieve remission and stay in remission without medication for varying lengths of
time (1,2). Disease activity in JIA can be monitored by core set criteria (3,4) from which the
juvenile arthritis disease activity score (JADAS) can be deducted (5-7). These core set
parameters include parent and patient scores on global well-being, the erythrocyte
sedimentation rate, judgments’ by pediatric rheumatologist of limited, and active joints,
and physicians’ assessment of global disease activity. Whether arthritis is actually present
is a key issue in determining disease activity and initiating treatment.

Although a rheumatologist assesses disease activity regularly, early detection of
disease activity at home, between scheduled consultations, is a major concern. According
to current best practice patients with JIA should be treated as soon as symptoms appear.
Treatment must be aimed at early remission in order to prevent long-term complications
as joint damage and to improve prognosis (8-10). Underestimating disease activity by
patients and their parents invariably leads to delayed treatment with joint damage as a
consequence. It is equally important not to overestimate disease activity. Overestimation
may lead to the patient taking less part in sport and leisure activities, missing school, and
it may lead to excessive use of medication. The reduced levels of activity that result in the
deterioration of physical fitness are a major concern in JIA patients. Previous studies
reported decreased physical fitness in JIA patients even during periods of remission
(11,12). It is necessary to stimulate active participation in sport and other activities, and at
the same time patients should be advised in fine-tuning these activities in case of the
presence of arthritis. Early control of disease activity can lead to rapid remission and
timely return to daily pursuits (11-14). For these reasons it is important that we educate
patients and parents to assess disease activity accurately.

The reliability of self-reported counts of swollen joints by adults with rheumatoid
arthritis compared to the assessments by rheumatologists and/or ultrasonography is poor
(15-18). In children with JIA self-assessment of disease activity by the patients and/or their
parents by indicating inflamed joints has not been investigated. A study on rating global
disease activity using Visual Analogue Scales (VAS) showed discordance between parents’
and rheumatologists’ assessments. This was evident especially in cases where the patient
had awarded high scores for pain and had indicated significant functional impairments or
in cases where the rheumatologist had indicated arthritis in a large number of joints
(19,20). Correct assessment at home is important in order to report disease activity to the
rheumatologist without delay and so preventing the patient from feeling more limited
than necessary. Pinpointing arthritis to one particular joint may be difficult for patients
and/or parents while, in fact, the important issue is to determine the presence of disease
activity. Indicating arthritis in another joint than the one identified by the rheumatologist
is not necessarily a wrong assessment, since it may still lead to early detection of disease
activity. Correct assessment of disease activity in a particular joint is, therefore, less
important than correct assessment of disease activity per se.
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The aim of our study was to evaluate the assessment of disease activity in children
with JIA by patients and/or their parents, and to determine the factors that influenced
their assessments.

MATERIALS AND METHODS

Participants

All patients aged 4 to18 years and their parents attending the outpatient clinics of
the Beatrix Children’s Hospital, University Medical Center Groningen and the Wilhelmina
Children’s Hospital, University Medical Center Utrecht between March and June 2010, and
who were diagnosed with JIA according to the revised criteria of the International League
of Associations for Rheumatology (ILAR) (21), were eligible subjects. Any patient not living
with the parent that accompanied him or her on a daily basis was excluded, as were
patients and/or parents not in command of Dutch or English. According to the Institutional
Review Board of both hospitals this study was exempt from approval. Therefore no
written informed consents were obtained from parents and/or children.

We collected information on patient characteristics such as age, gender, and disease
duration. Patients were categorized according to the ILAR criteria (21). Extended
oligoarticular JIA, rheumatoid factor positive and rheumatoid factor negative, and
polyarticular JIA were considered as one group.

Fifteen to thirty minutes prior to the visit to the pediatric rheumatologist (hereafter
referred to as the rheumatologist), the patient and one or both parents were asked to
independently assess 69 joints on a paper homunculus (fig 1). Patients younger than nine
years were assisted by an independent student to explain left and right and to point out
the different joints on the homunculus. After this age both patient and parent each filled
out an assessment form separately. The homunculus displayed all joints, except those
judged as too difficult to assess, i.e. the acromioclavicular joint, and the thoracic and
lumbar joints of the spine. The ankle and wrist were scored as a collective joint. Patients
were instructed to mark the joints with three different colors: in case arthritis was
presumed active in a joint it was marked red, in case of doubt it was marked yellow, and in
case no arthritis was perceived it was marked green. At the time JIA had been diagnosed,
the symptoms of arthritis (swelling of the joint, limited motion, warmth, stiffness and pain
lasting for more than 5-7 days) had been explained to the patient and their parents by
their own rheumatologist as part of routine practice. Thus, when the homunculus was
handed out no further instruction on how to identify arthritis was given, because
explaining symptoms of arthritis would be an intervention that might influence the way
parents and children scored the joints. We aimed explicitly to study the capability of
parents and children to assess arthritis with current knowledge.
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Chapter 2 Assessment of disease activity

Figurel

After the rheumatologist had seen the patient he or she also marked the joints on
the homunculus according to the same instruction when to use red, yellow, or green. The
rheumatologist was blinded for the results of the patients and parents. Prior to their visit
to the rheumatologist patients were asked to complete the Dutch version of the
Childhood Health Assessment Questionnaire (CHAQ) for the last seven days before the
visit. It measures functional impairment in eight domains, i.e. getting up, dressing and
grooming, eating, walking, hygiene, reaching, gripping, and activities (22). Scores range
from 0 to 3, where 0 stands for no impairment and 3 for maximum impairment. The
patient and/or the parents also filled out the Visual Analogue Scale (VAS) to measure pain
for the last seven days before the visit. It ranges from 0 to 100mm on a linear scale, where
zero stands for no pain and 100 for maximum pain. If the patients were younger than nine
years the parents completed the CHAQ and the VAS with consulting the patients.

ANALYSIS

Disease activity

Disease activity was based on the overall joint assessments made by the patient, the
parent, and the rheumatologist. The patients’, parents’, and rheumatologists’ assessments
were divided into three categories: active disease (AD) if at least one joint was colored
red, non-active disease (NAD) if all the joints were colored green, and doubt if at least one
joint was colored yellow in the absence of any red joints. In this study the definition of
disease activity was based on the presence of active arthritis in one or more joints only,
extra articular manifestations, uveitis and laboratory parameters are not included. This
definition is not in agreement with the official criteria of remission and inactive disease

(3).
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Patients’ and/or parents’ assessments compared to the rheumatologists’
assessments

The assessments by the patients and/or parents were compared to the assessments
by the rheumatologists. The latter assessments were regarded as the criterion standard,
since this is standard procedure while ultrasound examinations are not routinely
performed (23,24). The assessments were divided into six categories: true positive, false
positive, true negative, false negative, doubt expressed by either patient or parent while
the rheumatologist indicated AD, and doubt expressed by either patient or parent while
the rheumatologist indicated NAD. In order to examine whether patients and parents
together were better able to assess AD, their assessments were combined whereby a
positive score awarded by either the parent or the child was considered as positive. The
choice to analyze the combined assessments in this way, stemmed from our opinion, that
the consequences of missing AD are more harmful than the consequences of
overestimation are. We examined the combined assessments in the same way as the
separate ones. At home, in case of presumed disease activity, the decision of the patients
or their parents, to contact a rheumatologist or not, will generally be a joint conclusion
from both the patients and their parents. Subsequent analyses were, therefore,
performed with the combined assessments.

Sensitivity and specificity

We calculated the sensitivity and specificity of the patients’ and parents’
assessments separately and of the combined assessments. For the combined assessments
the sensitivity and specificity was calculated for the JIA subtypes.

Analysis of the variables that influenced parents’ and/or patients’ assessments

We analyzed whether the variables of functional ability (based on CHAQ), pain
(based on VAS), gender, age, and disease duration influenced patients’ and/or parents’
opinion about the presence or absence of active JIA, and whether these variables
discriminated between AD and NAD as assessed by the rheumatologist. Clinically relevant
differences between CHAQ and VAS of the parents and patients were defined as
difference of 30% or more between the AD group compared to the NAD group as assessed
by the rheumatologist. Clinically relevant difference in disease duration was defined as a
difference of more than 0.5 SD between the AD group compared to the NAD group as
assessed by the rheumatologist.

We performed statistical analyses, but restricted ourselves to descriptive analyses.
We compared the results with our definition of clinically relevant effect. Thus we are able
to determine whether or not there are (relevant) differences in the sample. The group
sizes do not enable us to perform statistical tests with enough power.
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Chapter 2 Assessment of disease activity

RESULTS

One hundred and thirteen patients, whose main characteristics are presented in
Table 1, were included together with at least one parent. None of the patients refused to
participate. None of the patients had extra articular manifestations as fever rash or
enthesitis.

Table 1. Patient characteristics

Characteristic Sample (%) Mean Median
n=113 (Sp) (range)
Gender
Male 37 (32.7)
Female 76 (67.3)
Age 11.4(3.8) 12(3-18)
<9 years 27 (23.9)
9-12 35 (31.0)
>12 51 (45.1)
Condition
Oligoarthritis 43 (38.1)
Polyarthritis * 55 (48.7)
ERAt 4(3.5)
Systemic JIA" 9(8.0)
Other arthritis 2(1.8)
Disease duration (Months) 59.1(49.5) 48(0-192)
=<12 months 22 (19.5)
=>13 months 91 (80.5)
CHAQ 41(52)  .13(0-2.38)

*including extended oligo arthritis, T enthesitis related JIA, *no extra-articular manifestations were present at
time of the study

In Table 2 we show the results of the assessments by the patients, the parents, and
the combination of patients and parents, compared to the assessments of the
rheumatologists. Patients indicated AD in 50 cases, doubt in 34 cases, and NAD in 29
cases. Parents indicated AD in 41 cases, doubt in 43 cases, and NAD in 29 cases. The
combination of patients’ and parents’ assessments shows AD in 54 cases, doubt in 36
cases, and NAD in 23 cases. Rheumatologists assessed AD in 43 patients and NAD in 70
patients and doubt was expressed three times. In all these last cases this resulted in
adjusting treatment by, for example, advancing regular consultations or more detailed
tests. Therefore, in those situations where the rheumatologists had expressed doubt, we
considered it a case of AD.
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Table 2. Patients’ and/or parents’ assessments compared to the rheumatologists’ assessments
Rheumatologist

AD NAD Total
AD A B
Patient 317 (.72) 19(.27) 50(.44)
Parent 30°(.70) 11(.16) 41(.36)
Combination 33" (.77) 21(.30) 54(.48)
Doubt C D
Patient 10(.23) 24(.34) 34(.30)
Parent 12(.28) 31(.44) 43(.38)
Combination 9(.21) 27(.39) 36(.32)
NAD E F
Patient 2(.05) 27(.39) 29(.26)
Parent 1(.02) 28" (.40) 29(.26)
Combination 1(.02) 22" (.31) 23(.20)
Total
Patient 43(1) 70(1) 113(1)
Parent 43(1) 70(1) 113(1)
Combination 43(1) 70(1) 113(1)

NAD = non-active disease, AD = active disease, A = true positive, B = false positive, C = doubt in NAD, D = doubt in
AD, E = false negative, F = true negative, n(percentage) n (sensitivity), Tn (specificity)

For AD the sensitivity and specificity of the combined patient/parent assessments
were 0.77(cell A, true positives) and 0.31(cell F true negatives), respectively. If doubt was
interpreted as AD, sensitivity increased to 0.98 (cells A+C). But the specificity remained
low at about 0.31 (cell F). These results indicate that AD was rarely missed, while it is
overrated considerably. The sensitivity and specificity of the combined assessments of
patients with oligo articular JIA was .88 and .48 and for the assessments of patients with
poly articular JIA 1.0 and .24. The number of ERA and S-JIA patients is too low to permit
firm statements on this topic.

Positive agreement, i.e. the agreement between patients and parents on the
presumed presence of active JIA, was 87%. These results confirmed our choice to perform
further analyses with the combined assessments of parents and patients because we
assumed that the decision taken at home to either contact the rheumatologist or not, will
be arrived at by patient and parent together.
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Table 3: Patient characteristics by assessment category

Combination Rheumatologist

Parent/patient AD NAD
A B
AD (N=33) (N=21)
Age 11.2(4.2) 11.2(3.7)
Gender (M:F) 12:21 417
VAS patient 33.5(28.0) 27.9(30.1)
VAS parent 31.6(25.5) 38.5(30.9)
CHAQ 0.7(0.6) 0.6(0.4)
Dis.duration 53.1(52.9) 60.1(49.5)
C D
Doubt (N =9) (N =27)
Age 11.8(3.2) 12.2(3.6)
Gender(M:F) 2:7 9:18
VAS patient 19.0(27.0) 17.0(19.9)
VAS parent 20.4(25.1) 18.2(23.8)
CHAQ 0.3(0.5) 0.3(0.4)
Dis. duration 54.2(39.3) 77.3(51.9)
E F
NAD (N=1) (N=22)
Age 6.0 11.1(3.8)
Gender(M:F) M=1 9:13
VAS patient 20(0) 0.9(1.6)
VAS parent 0.0(0) 0.9(2.0)
CHAQ 0(0) 0.04(0.1)
Dis.duration 44 47.4(43.8)

NAD = non-active disease, AD = active disease, A = true
positive, B = false positive, C = doubt in NAD, D = doubt in AD,
E =False negative, F = true negative. Age in years, M = male, F =
female, VAS pain patient and parent 0-100mm, dis duration=
disease duration in months, Mean(SD)

Our analysis of the factors that influenced the parents’ and patients’ assessment
revealed interesting facts. In Table 3 we present the results of the patient characteristics,
the pain scores, and functional abilities in relation to the presence or absence of disease
activity. Age of the patients, gender, pain, functional impairment and duration of disease
did not differ between cases with and without AD as assessed by the rheumatologist (cell
A+C+E versus B+D+F). The pain scores, as indicated by patients and/or parents as well as
scores of functional impairment were highest in the category in which patients and/or
parents scored AD (cells A+B). Within this category pain scores and functional impairment
were not different between the true positive and false positive assessments. Pain scores
and functional impairment were intermediate in the category where patients and/or
parents expressed doubt (cells C+D). There were no differences in this group between AD
and NAD as assessed by the rheumatologists. Functional impairment scores approaching
zero were seen in assessments in which NAD was rated by the patients and/or parents
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irrespective of whether this assessment was a true negative or a false negative (cells E +F).
The difference between pain in the false negative assessment (cell E) compared to the
true negative assessments (cell F) is relevantly higher but groups are too small to draw any
conclusions.

DISCUSSION

This is the first study in children with JIA that compared the assessment of disease
activity, by color-coding the joints displayed on a homunculus by patients and/or parents,
to the assessments of rheumatologists. We found that patients and/or parents more
frequently presumed disease activity to be present. In only one case the rheumatologist
indicated disease activity that had not been indicated by the patients and/or parents.
Parents and patients agreed strongly on the presence or absence of disease activity. For
patients pain and functional impairment were important determinants in the assessment
of active disease, but these variables did not discriminate between correct and false
assessments.

There are several reasons why it is important that patients and parents are able to
accurately assess the current state of JIA. If they are able to detect disease activity
correctly, arthritis will be treated as soon as it is recognized in order to achieve early
remission and to prevent long-term damage (8). If parents and patients are able to assess
disease activity adequately, regular consultations can be adjusted accordingly. If patients
underestimate disease activity adequate medical treatment may be delayed and they may
exceed their physical limits, the consequences of which are unknown. Finally, if patients
are to overestimate disease activity this may lead to their taking part less in sport and
leisure activities. This is an undesirable state of affairs because the already existing
reduced level of physical fitness and exercise capacity of patients with JIA may be reduced
even further (11-13).

We found that patients and/or parents overestimated disease activity more frequent
than that they missed disease activity. A considerable number of patients and/or parents
expressed doubt about disease activity. Taking into consideration the fact that the
consequences of missing active disease are more harmful than the consequences of
overestimating disease activity are the patients and parents who express doubt should be
advised to consult their rheumatologist. Our results show that if consultations are to be
regulated on the basis of patients’ and/or parents’ assessments, barely any case of active
disease will be missed, but it will lead to many unnecessary visits. During such Vvisits,
however, patients can be reassured that the disease is currently not active and the
patients could be stimulated to continue or increase their normal daily activities and sport.

Why parents and patients overestimated disease activity is an interesting question.
One explanation could be that parents and patients are more afraid of missing disease
activity than of overestimating it. Most patients had a long history before JIA was
diagnosed during which symptoms were underestimated or misinterpreted, and this has a
marked psychological impact (25,26). Secondly, parents and patients are aware that
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delaying treatment when the disease is active could be harmful, thus rather overestimate
disease activity just to be at the safe side.

In this study we took the rheumatologist’s assessment as the criterion standard,
which is common practice. Current disease activity and disease monitoring scores are
based on clinical and laboratory parameters combined with rheumatologists’ assessments.
(3-6) Laboratory parameters were not included in this study while pure clinical parameters
were compared. One could, however, question the reliability of a rheumatologist’s joint
assessments. Good inter-observer reliability between rheumatologists of articular
assessment in children with JIA was reported (27). More recent publications, however,
showed that the presence and absence of arthritis as assessed by the rheumatologist or
the patient is not always confirmed by ultrasound (17,28-31). That rheumatologists
sometimes miss disease activity could possibly be an explanation for the overestimation of
disease activity by patients and/or parents as we found in our study. The value of
ultrasound and MRI to monitor disease activity in patients with JIA seems promising but
has yet to be investigated in more detail (31-34). We found that patients who indicated
active disease and those who expressed doubt both had high pain scores and experienced
functional impairment in executing their daily activities. Analysis of functional impairment,
pain, and disease duration in the patients did not differentiate between those with AD as
assessed by the rheumatologist and those without AD. Functional impairment, pain, and
disease duration also did not differentiate between true positive and false positive
assessments of the parents and/or patients. This suggested that parents’ and/or patients’
perception of disease activity was based on pain and impairment.

This finding confirmed the work by Consolaro et al., who studied agreement on
disease activity ratings between parents and rheumatologists as measured by global
assessment scores (19). They also found that parents tended to award higher disease
activity scores compared to the rheumatologist if their child felt pain or was impaired. It
makes no difference whether patients and parents were asked to fill out a global
assessment or whether they had to make a more precise joint count on a homunculus as
we required in our study. In contrast to our findings Sztajnbok et. al. (20) found in their
study that parents rated on average the health status measured by global wellbeing as
better as the physicians. In future studies it is interesting to study global wellbeing and
joint assessments combined with important aspects as pain, fatigue and psychosocial
factors by parents and patient prospectively to reveal the factors that influence the
assessments of parents and patients. A recent study on adult patients with rheumatoid
arthritis showed that the most significant determinants for discrepancies between the
patients’ and the rheumatologists’ assessments of global disease activity scores are pain
and joint swelling (35). Adult patients’ assessments of disease activity by means of a joint
count on a homunculus compared to those of rheumatologists’ appears to be unreliable
(16).

Pain is a major problem in children with JIA and it is not always related to disease
activity or damage. It can be caused by pathophysiological and psycho-emotional factors
(36-42). Common causes of pain such as hypermobility and mechanical pain syndromes
including anterior knee syndrome can also occur in patients with JIA and need to be
excluded. Pain is related to well-being and should be a major concern in the treatment of
children with JIA (43). In our opinion, monitoring pain and well-being are important in the
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management of JIA and it needs the attention of the clinicians, but we question whether
these subjective patient-related factors should be included in the assessment of disease
activity.

We need to teach patients and their parents to recognize the symptoms of JIA and
how to recognize current disease activity. This is necessary so medical treatment can be
initiated promptly in case of AD and normal activities can be continued or resumed in case
JIA is in remission. If the patient perceives the disease as being active while this is not
confirmed by the rheumatologist, the reasons on which the patient bases his or her
assessment should be discussed. If pain and functional impairment are the patient’s main
reasons for presuming the presence of JIA, while it is not confirmed by the
rheumatologist, more detailed tests are needed to exclude whether local deconditioning,
damage, or emotional factors are involved.

True AD requires adjustment of medication, while other factors leading to AD being
perceived requires education and proper counseling. Efficient self-management is
important if patients are to cope with a chronic disease (44-46). It is important, therefore,
that children with JIA learn to recognize the symptoms and that they are treated correctly.
For further studies in which education can be incorporated it is a challenge to teach
children and parents not only to recognize that the disease is active or not but also to
judge separate joints.

We identify some limitations of this study. We did not take into account whether a
joint that had been affected in the past was more frequently marked as being inflamed
again. As a consequence, we were unable to determine whether arthritis in the past had
influenced current assessment. Another limitation was that we did not ask on what
grounds a patient and/or a parent considered the disease to be active in a joint. Thirdly,
we did not identify morning stiffness what was added in the latest criteria of remission
(47). Morning stiffness could be a factor that elevates the positive predictive value of the
assessments of the patients and parents. Finally we did not use ultrasound to verify the
rheumatologists' assessments.

CONCLUSION

In this study we found that patients and parents barely missed arthritis while
overestimation occurred frequently. The perceived presence of arthritis was related to the
presence of pain and functional impairment. In order to reduce the frequency of over-
reporting active disease, we need to educate both patients and their parents to
distinguish between pain, impairment and disease activity leading to recognition of the
presence of active disease unerringly.

40



Chapter 2 Assessment of disease activity in JIA

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Ravelli A. Toward an understanding of the long-term outcome of juvenile idiopathic arthritis. Clin Exp
Rheumatol 2004 May-Jun;22(3):271-275.

Ravelli A, Martini A. Juvenile idiopathic arthritis. Lancet 2007 Mar 3;369(9563):767-778.

Wallace CA, Ruperto N, Giannini E, Childhood Arthritis and Rheumatology Research Alliance, Pediatric
Rheumatology International Trials Organization, Pediatric Rheumatology Collaborative Study Group.
Preliminary criteria for clinical remission for select categories of juvenile idiopathic arthritis. J Rheumatol
2004 Nov;31(11):2290-2294.

Giannini EH, Ruperto N, Ravelli A, Lovell DJ, Felson DT, Martini A. Preliminary definition of improvement in
juvenile arthritis. Arthritis Rheum 1997 Jul;40(7):1202-1209.

Consolaro A, Bracciolini G, Ruperto N, Pistorio A, Magni-Manzoni S, Malattia C, et al. Remission, minimal
disease activity, and acceptable symptom state in juvenile idiopathic arthritis: defining criteria based on the
juvenile arthritis disease activity score. Arthritis Rheum 2012 Jul;64(7):2366-2374.

Consolaro A, Ruperto N, Bazso A, Pistorio A, Magni-Manzoni S, Filocamo G, et al. Development and
validation of a composite disease activity score for juvenile idiopathic arthritis. Arthritis Rheum 2009 May
15;61(5):658-666.

Filocamo G, Consolaro A, Schiappapietra B, Dalpra S, Lattanzi B, Magni-Manzoni S, et al. A new approach to
clinical care of juvenile idiopathic arthritis: the Juvenile Arthritis Multidimensional Assessment Report. J
Rheumatol 2011 May;38(5):938-953.

Wallace CA, Giannini EH, Spalding SJ, Hashkes PJ, O'Neil KM, Zeft AS, et al. Trial of early aggressive therapy
in polyarticular juvenile idiopathic arthritis. Arthritis Rheum 2012 Jun;64(6):2012-2021.

Tynjala P, Vahasalo P, Tarkiainen M, Kroger L, Aalto K, Malin M, et al. Aggressive combination drug therapy
in very early polyarticular juvenile idiopathic arthritis (ACUTE-JIA): a multicentre randomised open-label
clinical trial. Ann Rheum Dis 2011 Sep;70(9):1605-1612.

Bertilsson L, Andersson-Gare 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 May;40(5):715-724.

Lelieveld OT, van Brussel M, Takken T, van Weert E, van Leeuwen MA, Armbrust W. Aerobic and anaerobic
exercise capacity in adolescents with juvenile idiopathic arthritis. Arthritis Rheum 2007 Aug 15;57(6):898-
904.

van Brussel M, Lelieveld OT, van der Net J, Engelbert RH, Helders PJ, Takken T. Aerobic and anaerobic
exercise capacity in children with juvenile idiopathic arthritis. Arthritis Rheum 2007 Aug 15;57(6):891-897.
Lelieveld OT, Armbrust W, van Leeuwen MA, Duppen N, Geertzen JH, Sauer PJ, et al. Physical activity in
adolescents with juvenile idiopathic arthritis. Arthritis Rheum 2008 Oct 15;59(10):1379-1384.

Lelieveld OT, Armbrust W, Geertzen JH, de Graaf I, van Leeuwen MA, Sauer PJ, et al. Promoting physical
activity in children with juvenile idiopathic arthritis through an internet-based program: results of a pilot
randomized controlled trial. Arthritis Care Res (Hoboken) 2010 May;62(5):697-703.

Spoorenberg A, van der Heijde D, Dougados M, de Vlam K, Mielants H, van de Tempel H, et al. Reliability of
self assessed joint counts in ankylosing spondylitis. Ann Rheum Dis 2002 Sep;61(9):799-803.

Barton JL, Criswell LA, Kaiser R, Chen YH, Schillinger D. Systematic review and metaanalysis of patient self-
report versus trained assessor joint counts in rheumatoid arthritis. J Rheumatol 2009 Dec;36(12):2635-
2641.

Cheung PP, Ruyssen-Witrand A, Gossec L, Paternotte S, Le Bourlout C, Mazieres M, et al. Reliability of
patient self-evaluation of swollen and tender joints in rheumatoid arthritis: A comparison study with
ultrasonography, physician, and nurse assessments. Arthritis Care Res (Hoboken) 2010 Aug;62(8):1112-
11109.

Prevoo ML, Kuper IH, van't Hof MA, van Leeuwen MA, van de Putte LB, van Riel PL. Validity and
reproducibility of self-administered joint counts. A prospective longitudinal followup study in patients with
rheumatoid arthritis. J Rheumatol 1996 May;23(5):841-845.

Consolaro A, Vitale R, Pistorio A, Lattanzi B, Ruperto N, Malattia C, et al. Physicians' and parents' ratings of
inactive disease are frequently discordant in juvenile idiopathic arthritis. J Rheumatol 2007 Aug;34(8):1773-
1776.

41



20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.
36.
37.
38.

39.

40.

41.

42,

42

Sztajnbok F, Coronel-Martinez DL, Diaz-Maldonado A, Novarini C, Pistorio A, Viola S, et al. Discordance
between physician's and parent's global assessments in juvenile idiopathic arthritis. Rheumatology (Oxford)
2007 Jan;46(1):141-145.

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 Rheumatol 2004 Feb;31(2):390-392.

Woulffraat N, van der Net JJ, Ruperto N, Kamphuis S, Prakken BJ, Ten Cate R, et al. The Dutch version of the
Childhood Health Assessment Questionnaire (CHAQ) and the Child Health Questionnaire (CHQ). Clin Exp
Rheumatol 2001 Jul-Aug;19(4 Suppl 23):5111-5.

van der Heide A, Jacobs JW, Dinant HJ, Bijlsma JW. The impact of endpoint measures in rheumatoid arthritis
clinical trials. Semin Arthritis Rheum 1992 Apr;21(5):287-294.

Falcone A, Cassone R, Rossi E, Pistorio A, Martini A, Ravelli A. Inter-observer agreement of the physician's
global assessment of disease activity in children with juvenile idiopathic arthritis. Clin Exp Rheumatol 2005
Jan-Feb;23(1):113-116.

Tzaribachev N, Benseler SM, Tyrrell PN, Meyer A, Kuemmerle-Deschner JB. Predictors of delayed referral to
a pediatric rheumatology center. Arthritis Rheum 2009 Oct 15;61(10):1367-1372.

Foster HE, Eltringham MS, Kay U, Friswell M, Abinun M, Myers A. Delay in access to appropriate care for
children presenting with musculoskeletal symptoms and ultimately diagnosed with juvenile idiopathic
arthritis. Arthritis Rheum 2007 Aug 15;57(6):921-927.

Senocak O, Unsal E, Akalin E, Ergor G. Interobserver reliability of articular examination in juvenile idiopathic
arthritis. Turk J Pediatr 2003 Jan-Mar;45(1):29-32.

Rebollo-Polo M, Koujok K, Weisser C, Jurencak R, Bruns A, Roth J. Ultrasound findings on patients with
juvenile idiopathic arthritis in clinical remission. Arthritis Care Res (Hoboken) 2011 Jul;63(7):1013-1019.
Haslam KE, McCann LJ, Wyatt S, Wakefield RJ. The detection of subclinical synovitis by ultrasound in
oligoarticular juvenile idiopathic arthritis: a pilot study. Rheumatology (Oxford) 2010 Jan;49(1):123-127.
Magni-Manzoni S, Scire CA, Ravelli A, Klersy C, Rossi S, Muratore V, et al. Ultrasound-detected synovial
abnormalities are frequent in clinically inactive juvenile idiopathic arthritis, but do not predict a flare of
synovitis. Ann Rheum Dis 2013 Febr 72(2):223-8.

Lanni S, Wood M, Ravelli A, Magni Manzoni S, Emery P, Wakefield RJ. Towards a role of ultrasound in
children with juvenile idiopathic arthritis. Rheumatology (Oxford) 2013Mar 52(3): 413-20.

Spannow AH, Stenboeg E, Pfeiffer-Jensen M, Herlin T. Ultrasound measurement of joint cartilage thickness
in large and small joints in healthy children: a clinical pilot study assessing observer variability. Pediatr
Rheumatol Online J 2007 Apr 2;5:3.

Magni-Manzoni S, Malattia C, Lanni S, Ravelli A. Advances and challenges in imaging in juvenile idiopathic
arthritis. Nat Rev Rheumatol 2012 Mar 27;8(6):329-336.

Lambot K, Boavida P, Damasio MB, Tanturri de Horatio L, Desgranges M, Malattia C, et al. MRI assessment
of tenosynovitis in children with juvenile idiopathic arthritis: inter- and intra-observer variability. Pediatr
Radiol 2013 Jul 43(7): 796-802.

Studenic P, Radner H, Smolen JS, Aletaha D. Discrepancies between patients and physicians in their
perceptions of rheumatoid arthritis disease activity. Arthritis Rheum 2012 Sep;64(9):2814-2823.

Hogeweg JA, Kuis W, Huygen AC, de Jong-de vos van Steenwijk,C., Bernards AT, Oostendorp RA, et al. The
pain threshold in juvenile chronic arthritis. Br J Rheumatol 1995 Jan;34(1):61-67.

Kuis W, Heijnen CJ, Hogeweg JA, Sinnema G, Helders PJ. How painful is juvenile chronic arthritis? Arch Dis
Child 1997 Nov;77(5):451-453.

llowite NT, Walco GA, Pochaczevsky R. Assessment of pain in patients with juvenile rheumatoid arthritis:
relation between pain intensity and degree of joint inflammation. Ann Rheum Dis 1992 Mar;51(3):343-346.
Schanberg LE, Gil KM, Anthony KK, Yow E, Rochon J. Pain, stiffness, and fatigue in juvenile polyarticular
arthritis: contemporaneous stressful events and mood as predictors. Arthritis Rheum 2005 Apr;52(4):1196-
1204.

Malleson PN, Oen K, Cabral DA, Petty RE, Rosenberg AM, Cheang M. Predictors of pain in children with
established juvenile rheumatoid arthritis. Arthritis Rheum 2004 Apr 15;51(2):222-227.

Leegaard A, Lomholt JJ, Thastum M, Herlin T. Decreased Pain Threshold in Juvenile Idiopathic Arthritis: A
Cross-sectional Study. J Rheumatol 2013 Jul;40(7):1212-1217.

Munro J, Singh-Grewal D. Juvenile idiopathic arthritis and pain -- more than simple nociception. J
Rheumatol 2013 Jul;40(7):1037-1039.



43,

44,

45.

46.

47.

Chapter 2 Assessment of disease activity in JIA

Tupper SM, Rosenberg AM, Pahwa P, Stinson JN. Pain intensity variability and relationship with quality of
life in youth with juvenile idiopathic arthritis. Arthritis Care Res (Hoboken) 2013 Apr 65(40: 563-70.

Tong A, Jones J, Craig JC, Singh-Grewal D. Children's experiences of living with juvenile idiopathic arthritis: a
thematic synthesis of qualitative studies. Arthritis Care Res (Hoboken) 2012 Sep;64(9):1392-1404.

Osborne RH, Wilson T, Lorig KR, McColl GJ. Does self-management lead to sustainable health benefits in
people with arthritis? A 2-year transition study of 452 Australians. J Rheumatol 2007 May;34(5):1112-1117.
Lawson EF, Hersh AO, Applebaum MA, Yelin EH, Okumura MJ, von Scheven E. Self-management skills in
adolescents with chronic rheumatic disease: A cross-sectional survey. Pediatr Rheumatol Online J 2011 Dec
6;9(1):35-0096-9-35.

Wallace CA, Giannini EH, Huang B, Itert L, Ruperto N, Childhood Arthritis Rheumatology Research Alliance,
et al. American College of Rheumatology provisional criteria for defining clinical inactive disease in select

categories of juvenile idiopathic arthritis. Arthritis Care Res (Hoboken) 2011 Jul;63(7):929-936.

43








