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ABSTRACT

It is increasingly recognised that regu-
lar assessment of parent- and child-
reported outcomes (PCROs) in routine
paediatric rheumatology practice may
help to increase the quality of care of
children with rheumatic diseases. How-
ever, most of the instruments avail-
able for assessment of PCROs have
remained essentially research tools and
are not routinely administered in most
centres. Recently, new multidimensional
questionnaires for paediatric rheumatic
diseases have been devised. These tools
have been specifically designed for
regular administration in a busy clini-
cal setting and have the advantage over
other clinical measures of incorporat-
ing all main PCROs in a single instru-
ment. This review describes briefly the
multidimensional questionnaires devel-
oped for the assessment of PCROs in
children with juvenile idiopathic arthri-
tis, juvenile dermatomyositis, and juve-
nile systemic lupus erythematosus and
discusses the rationale underlying their
creation. Furthermore, it illustrates the
methodology and benefits related to the
use of multidimensional questionnaires
in the collection of standardised quan-
titative data.

Introduction

In recent years, there has been a grow-
ing interest in the assessment of parent-
and child-reported outcomes (PCROs)
in paediatric rheumatic diseases (PRDs)
(1-4). Integration of these measures in
the clinical evaluation is considered
important as they reflect the parent’s
and child’s perception of the disease
course and effectiveness of therapeu-
tic interventions. Because parents and
children (when mature enough to un-
derstand the clinical and therapeutic is-
sues related to their disease) are asked
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with increasing frequency to actively
participate in shared decision-making,
integration of their perspective in clini-
cal assessment may facilitate concord-
ance with physician’s choices and im-
prove adherence to treatment (5-7). In
addition, the use of PCROs may help
the physician to identify with greater
accuracy the salient issues for each pa-
tient and to focus the attention on the
relevant matters. Thus, information
obtained from the parent or the child
may contribute to the success of patient
care. It is now agreed that the inclusion
of PCROs in clinical practice may lead
to improve the quality of care (8).

A number of tools for the assessment
of PCROs in PRDs are available, in-
cluding visual analogue scales (VAS)
for rating of child’s overall well-being
and intensity of pain, and question-
naires for the evaluation of functional
ability and health-related quality of life
(HRQOL) (1, 2, 4, 9). These clinical
measures have been included in a mul-
titude of observational studies, clinical
trials, and long-term outcome surveys.
Some of them are part of standardised
core sets of outcome measures, disease
activity state definitions, or composite
disease activity scores for juvenile idi-
opathic arthritis (JIA) (10-13), juvenile
dermatomyositis (JDM) (14, 15), and
juvenile systemic lupus erythematosus
(JSLE) (16).

However, in spite of their popularity
and widespread use, most of the instru-
ments used to assess PCROs have re-
mained essentially research tools and
are not routinely administered in most
paediatric rheumatology centres. One
of the reasons that may explain why
these evaluations are uncommonly
performed in daily clinical care is the
length and complexity of some ques-
tionnaires. There is the concern that
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Table I. Example of patient flow sheet monitoring obtained using the JAMAR. This patient had a good initial response to intra-articular
corticosteroid therapy and methotrexate, but experienced a severe disease flare in May 2010. After the start of etanercept, disease remission
was achieved in March 2011.

04/08/2009 14/09/2009  01/02/2010  07/06/2010 05/07/2010 04/11/2010  10/03/2011  29/09/2011
Parent proxy-reported questionnaire data
Overall well-being (0-10) 8 0.5 5 9 1.5 3 0 0
Pain (0-10) 8 0.5 5 8 1 0.5 0 0
Disease activity (0-10) 85 05 6.5 85 2 1 0 0
Physical function (0-45) 4 0 2 3 1 1 0 0
Health-related quality of life (0-30) 12 3 7 13 6 6 2 1
Physical health (0-15) 11 3 3 10 2 2 0 0
Pyschosocial health (0-15) 1 0 4 3 4 4 2 1
Morning stiffness 30min - lhr No 30min-1hr ~ 30min-1hr No No No No
Disease course - Much Unchanged Unchanged = Much Much Slightly Unchanged

improved improved improved improved
Disease status - Remission Persistent Persistent Remission  Remission  Remission = Remission
activity activity

Satisfaction with illness outcome No Yes No No Yes Yes Yes Yes
Physician-reported outcomes
Physician’s global assessment (0-10) 7.5 35 9 9.5 6 0.5 0 0
Active joint count (0-73) 6 2 10 14 4 1 0 0
Restricted joint count (0-67) 4 1 10 13 0 1 0 0

Laboratory data
Erythrocyte sedimentation rate (mm/h) 44 24 32 39 9 20 8 11

C-reactive protein (mg/dl) 1.00 <0.46 1.53 2.89 1.20 <0.46 <0.46 <0.46

Composite scores and therapeutic response

JADASI10 (0-40) 239 6.4 252 344 11.5 45 0 0

JAPAI4 (0-40) 32 4 19 33 95 10.5 2 1

ACR Pediatric response - 70% Non Non 70% 70% 100% 100%
responder responder

Drug therapy

Methotrexate Yes Yes Yes Yes Yes Yes Yes -

Etanercept - - - Yes Yes Yes Yes Yes

Prednisone - Yes Yes - - - -

Intra-articular corticosteroid injection

Yes (5 joints) - - -

JAMAR: Juvenile Arthritis Multidimensional Assessment Report; JADAS: Juvenile Arthritis Disease Activity Score; JAPAIL: Juvenile Arthritis Parent
Assessment Index; ACR: American College of Rheumatology.

their regular administration may inter-
fere with office routine and time man-
agement, with consequent increased
costs and time.

On the other hand, the heterogeneous
and multidimensional nature of PRDs
implies that numerous disease domains
should be evaluated simultaneously to
appraise the full extent of the illness. In
this respect, there are several PCROs
not addressed by conventional instru-
ments, such as evaluation of morning
stiffness and overall level of disease
activity, rating of disease status and
course, proxy- or self-assessment of
joint involvement and extra-articular
symptoms, description of side effects of
medications, and assessment of thera-
peutic compliance and satisfaction with
the outcome of the illness, which may
provide valuable insights into the influ-

ence of the disease and its treatment on
child’s health.

These considerations have provided the
rationale for the development of new
multidimensional questionnaires for
the assessment of patients with PRDs
in standard clinical care that incorpo-
rate all main PCROs. The purpose of
this review is to describe briefly these
tools and to highlight their potential
utility in day-to-day practice.

Juvenile Arthritis Multidimensional
Assessment Report (JAMAR)

The multidimensional questionnaire for
JIA has been the first to be developed
(17). It is a 4-page tool that incorporates
15 PCROs. Of these items, 10 have been
previously validated and 5 are descrip-
tive in nature. The JAMAR includes
quantitative measures of physical func-
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tion, pain, disease activity, overall well-
being, and HRQL. In addition, ques-
tionnaire completers are asked to assess
articular and extra-articular symptoms,
morning stiffness, disease status and
course, medication side effects, com-
pliance with prescribed therapy, prob-
lems at school, and satisfaction with
illness outcome. Overall, the JAMAR
addresses all domains included in the
WHO International Classification of
Functioning and Health (ICF) (7). Data
obtained from the JAMAR enables the
calculation of 2 novel composite scores
entirely based on PRCOs: the Juvenile
Arthritis Parent Assessment Index (JA-
PAI) and the Juvenile Arthritis Child
Assessment Index (JACAI) (18).

The JAMAR is available in a parent
proxy-reported version for ages 2—18
years and in a child self-report version
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for ages 7-18. The questionnaire for-
mat proved to be user-friendly, easy to
understand, and readily answered by
parents and children. Completion of the
questionnaire takes <15 min and scor-
ing takes <5 min. The JAMAR was
tested in 618 Italian children with JTA
and was found to perform well in char-
acterising differences in level of disease
activity and severity (17).

The JAMAR has been selected for the
assessment of PCROs in a multina-
tional study aimed to investigate the
EPidemiology, treatment and Outcome
of Childhood Arthritis throughout the
world (EPOCA Study) (19). For the
purposes of this study, the JAMAR has
been or is currently being translated and
cross-culturally adapted and validated
in 38 national languages. One of the
main objectives of the EPOCA Study is
to promote regular use of quantitative
clinical measures and incorporation of
PCROs in routine paediatric theumatol-
ogy practice.

Juvenile Dermatomyositis
Multi-dimensional Assessment
Report (JDMAR) and Juvenile
Systemic Lupus Erythematosus
Multi-dimensional Assessment
Report (JSLEMAR)

The multidimensional questionnaires
for JDM and JSLE have been mod-
elled on the JAMAR. Their format is,
therefore, identical, and many items are
equal. However, the JDMAR includes a
different physical function tool, which
is specific for JDM and is in progress
of separate validation (20). In addition,
it contains, beside the 3 visual analogue
scales (VAS) for rating of pain, disease
activity and overall well-being, a fourth
VAS for assessment of fatigue. The
evaluation of morning stiffness is omit-
ted and the section devoted to articular
and extra-articular manifestations is
replaced with a checklist of the most
common symptoms of JDM. Likewise,
assessment of treatment toxicity is
focused on the medications most fre-
quently administered to children with
JDM. The JDMAR is currently in pro-
gress of validation in the context of a
multinational collaborative effort.

The JSLEMAR is very similar to the
JDMAR. However, the sections devoted
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Fig. 1. Time course of composite scores, along with therapeutic interventions, derived from the flow
sheet reported in Table I. JADAS: Juvenile Arthritis Disease Activity Score; JAPAI: Juvenile Arthritis
Parent Assessment Index; IACI: intraarticular corticosteroid injection; MTX: methotrexate; PDN: pred-

nisone; ETN: etanercept.

to disease symptoms and drug toxicity
list the characteristic clinical manifesta-
tions of JSLE and the most typical side
effects of lupus medications, respec-
tively. Furthermore, physical function
assessment is not included. The JSLE-
MAR is still work in progress, but its
validation is planned to be started soon.

Multidimensional questionnaires

for other paediatric illnesses

The underlying principles of multi-
dimensional questionnaires have re-
cently drawn the attention of paediatric
rheumatologists with interest in other
systemic disorders. This has generated
ongoing initiatives aimed to devise ver-
sions devoted to systemic vasculitides
and autoinflammatory diseases (21,
22). In perspective, the same model
might also prove attractive to paediatri-
cians dealing with non-rheumatologic
chronic illnesses or conditions, such as
diabetes, asthma, inflammatory bowel
diseases, chronic renal failure, muscu-
lar dystrophies, haemophilia, cystic fi-
brosis, obesity, and others.

Conclusions

The development of the multidimen-
sional questionnaires has introduced a
new approach to clinical care of children
with PRDs. Through administration of
these questionnaires, information re-
lated to patient history may be collected
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as standardised quantitative data. This
data, combined with physician-reported
measures and laboratory tests, may be
used to guide therapeutic choices and
to monitor patient status over time. Use
of questionnaires is important because
they address the primary concerns of
children and their parents.

The multidimensional questionnaires
have been specifically designed for
regular administration in a busy clini-
cal setting, with particular attention to
feasibility and acceptability in daily
care. They are completed in the wait-
ing area before the patient is called
into an examining room. Almost of the
work is done by the parent or the pa-
tient, not the physician or the staff, and
the physician should spend only a few
seconds reviewing and scoring the data.
The best strategy to assure completion
of questionnaires at each visit is for the
receptionist or a nurse to distribute a
questionnaire at the time of patient reg-
istration for the visit. Importantly, by
involving the nurses in the help activity,
they can be motivated to gain a more
important role within the team.
Completion of the questionnaires helps
the parent and the patient to focus on in-
formation needed for care and enhances
their capacity to describe concerns in
the limited time allotted for a clinical
encounter. Availability of the data to
the physician at the time of the visit is
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helpful, particularly in view of the im-
portance of the information provided
by parents and patients in clinical deci-
sions. The use of questionnaires requires
a change in clinic procedure, which may
be seen as added complexity. However,
their administration not only supports
management decisions and improves
documentations, but may also save time
(after a brief “learning curve,” as re-
quired with any new activity) (23).
Regular use of the multidimensional
questionnaires enables keeping a flow
sheet of patient’s course over time. A
flow sheet may facilitate the recogni-
tion of possible changes in clinical
symptoms, functional capacity, pain,
overall well-being, fatigue, and psy-
chological status from previous visits.
This method of handling clinical data
appears very useful in the management
of chronic diseases such as PRDs, as
it allows the clinician to record serial
parent/patient data, together with phy-
sician-reported outcomes, laboratory
tests, medication regimen, and other
information (Table I) (24). Composite
scores computed with flow sheet data
can be plotted in a graph to provide an
overview at a glance of the patient’s
course over time, which is a cost-effec-
tive procedure (Fig. 1).

Nowadays, computer-based utilities,
such as office-based touchscreen com-
puters, telephone-based interactive
voice response systems, handheld com-
puters, and mobile phones, are emerg-
ing to address workflow challenges in
obtaining, aggregating, calculating,
and displaying data in real time, as
well as minimising response errors. A
computer-based touchscreen question-
naire process offers advantages over
paper-based process in facilitating the
collection of PCROs, ensuring reliabil-
ity and validity (e.g. error checking) of
the data capture, and simplifying the ef-
fective use of the data (25). By means
of this technology, the questionnaires
are automatically scored and results are
stored in a database. Information can
be presented in real time electronically
with summary scores from previous en-
counter. Development of electronic ver-
sions of questionnaires on touchscreen
handheld devices is in progress at the
senior author’s unit.

As is the case with new assessment
tools, there are some caveats with the
multidimensional questionnaires. These
instruments may not provide sufficient
detail regarding PCROs of sleep dis-
turbance, coping, and family life. Fur-
thermore, it has been argued that their
current format may not fully elicit some
subjective elements of patient history,
particularly those determined by pa-
tient’s own values (7). Further develop-
ment of the questionnaires requires con-
tinuing research, with introduction of
possible modifications based on clinical
experience and emerging concepts. We
acknowledge that our work owes a great
deal to previous work of Dr Ted Pincus
on development and validation of mul-
tidimensional questionnaires for adult
patients with rheumatoid arthritis (26).
In conclusion, the multidimensional
questionnaires provide a promising ap-
proach to quantitative measurement in
paediatric rheumatology care. These
tools allow for greater focus on issues
important to parents or patients, and
may be used effectively to guide man-
agement, document change in health
status, and assess outcomes. Regular
administration of the new question-
naires is helpful to implement treat-
to-target strategies in standard clinical
settings (27, 28). Thus, availability of
these instruments may foster regular as-
sessment of PCROs in routine practice
and contribute to improve the quality of
care of children with PRDs.
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