
1Laboratorio di Informatica Medica,
2Pediatria Generale e Reumatologia and
3Servizio di Epidemiologia Clinica e 
Biometria, IRCCS San Matteo, University 
of Pavia, Pavia, Italy; 4HealthAct, Boston,
MA; 5Medicine, Immunology & Rheumatol-
ogy, Stanford University, Palo Alto, CA, USA.

Supported by a grant from the European
Union (BMH4-983531 CA), by IRCCS 
Policlinico S. Matteo (Pavia, Italy), and 
by Telecom Italy.

Please address correspondence and reprint
requests to: Paediatric Rheumatology Inter-
national Trials Organisation (PRINTO),
IRCCS Policlinico S. Matteo, Pediatria Gen-
erale e Reumatologia, Piazzale Golgi, 2,
27100 Pavia, Italy.
E-mail: nruperto@smatteo.pv.it
WWW: http://www.medit.it/printo/

Clin Exp Rheumatol 2001; 19 (Suppl. 23):
S1-S9.

© COPYRIGHT CLINICAL AND

EXPERIMENTAL RHEUMATOLOGY 2001.

Key words: Childhood Health Assessment
Questionnaire (CHAQ), Child Health
Questionnaire (CHQ), health related 
quality of life, cross cultural adaptation 
and psychometric evaluation methodology,
juvenile idiopathic arthritis (JIA), healthy
children, review.

ABSTRACT
The aim of this project was to cross-cultur -
ally adapt and validate the American Eng -
lish version of the Childhood Health As -
sessment Questionnaire (CHAQ) and of the
Child Health Questionnaire (CHQ) in the
32 different member countries of the Paedi -
at ric Rheumat o l ogy Intern ational Tri a l s
Organisation (PRINTO). This effort forms
part of an international study supported by
the European Union to evaluate the health-
related quality of life in children with juve -
nile idiopathic arthritis (JIA) as compared
to their healthy peers.
A total of 6,644 subjects were enrolled from
32 countries: Argentina, Austria, Belgium,
Brazil, Bulgaria, Chile, Croatia, the Czech
Republic, Denmark, Finland, France, Geor -
gi a , G e rm a ny, G re e c e, H u n ga ry, I s ra e l ,
I t a ly, Ko re a , L at v i a , M ex i c o , the Nether -
lands, Norway, Poland, Portugal, Russia,
Slovakia, Spain, Sweden, Switzerland, Tur -
key, the United Kingdom, and Yugoslavia. A
total of 3,235 patients had JIA (20% sys -
temic onset, 33% polyarticular onset, 17%
extended oligoarticular subtype, and 30%
p e rsistent oligo a rticular subtype) wh i l e
3,409 were healthy children.
This intro d u c t o ry paper describes the
methodology used by all the participants.
The results and the translated version of
both the CHAQ and the CHQ for each
country are fully reported in the following
papers.
The results of the present study show that
cross-cultural adaptation is a valid process
to obtain reliable instruments for the differ -
ent socio-economic and socio-demographic
conditions of the countries participating in
the project. 

Introduction
In the last decade the concept of health-
related quality of life has become increas-
i n g ly important and many authors have
developed instruments to measure it both
quantitatively and qualitatively. These in-
struments are now used for the evaluation
of new therapies and to measure the influ-
ence that a certain disease has on the every-
day activities of a patient. In recent years
t h e re has been increasing interest in the
assessment of the quality of life in rheumat-
ic diseases in both adults and ch i l d re n .
Indeed, while in the past the assessment of

patients with rheumatic diseases traditional-
ly focused on the measurement of disease
activity, more emphasis is now being placed
on incorp o rating estimates of phy s i c a l ,
social, and mental functioning into health
assessments. In a combined meeting held in
1 9 9 7 , the Wo rld Health Orga n i s at i o n
(WHO) and the Intern ational Leag u e
Against Rheumatism (ILAR) (1) reached a
consensus on the following definitions:
Quality of life: the perception of individuals
of their own position in life in the context of
the culture and value systems of the coun-
tries in which they live and in relation to
their goals, expectations, standard and con-
cerns.
Health-related quality of life: the physical,
emotional, and social aspects of quality of
life influenced by an individual’s disease
and/or its treatment.
Disability: the limitation in an individual’s
ability to act in a usual,customary, and per-
sonally desired way caused by one or more
health conditions affecting physical or men-
tal functioning.
To assess the quality of life several instru-
ments have been deve l o p e d, i n i t i a l ly in
adults and then in corresponding versions
for children. The instruments used for chil-
dren can usually be divided into two types. 
“ G e n e ri c ” i n s t ru m e n t s , wh i ch measure
quality of life independently of the disease
of the patient, can be used across diseases,
allowing the direct comparison of different
conditions. The best example is the Child
Health Questionnaire (CHQ) (2), which is
designed to capture the physical and psy-
chosocial well-being of children at least 5
years of age.
“Disease specifi c ” i n s t ruments are those
measures developed for a particular condi-
tion; they have a gre ater ap p l i c ability in
clinical trials because of their higher sensi-
tivity to detect important clinical changes.
The following are examples of disease spe-
cific questionnaires:the Childhood Arthritis
Impact Measurement Scales (CHAIMS)
(3), which measure physical disability and
pain; the Juvenile Arthritis Functional As-
sessment Report (JAFAR) (4), which mea-
sures the ability of a child older than 7 years
of age to perform certain physical tasks; the
Childhood Health Assessment Question-
naire (CHAQ) (5), which measures disabili-
ty and discomfo rt; the Ju venile A rt h ri t i s
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Self-report Index (JASI) (6), which is pri-
marily designed to help in decisions regard-
ing re h ab i l i t ation; the Ju venile A rt h ri t i s
Quality of Life Questionnaire (JAQQ) (7),
which measures physical and psychosocial
function by incorp o rating patient specifi c
d ata; and the Childhood A rt h ritis Health
Profile (CAHP) which represents an adapta-
tion of the generic CHQ for use in JIA (see
above) (8). 
These childhood questionnaires are usually
completed by the parent(s) or by the chil-
dren if more than 12 years of age. 
The term "juvenile idiopathic art h ritis of
childhood" (JIA) refers to a group of chron-
ic diseases that can lead to functional, phys-
ical, and psychosocial disabilities ranging
from minor to severe in extent (9, 10). Few
chronic diseases may challenge the child
and his family as much as severe JIA, a dis-
ease that, by its very nature, has a major
impact on the everyday quality of life. The
child has to face problems related to joint
stiffness, pain, limitation of motion, alter-
ations of his/her body image secondary to
joint deformities, and growth problems that
can lead to the impossibility of performing
everyday activities in the same way as his
peers. Moreover, these problems may heav-
ily interfere with the development of inde-
pendence and self esteem,especially in ado-
lescence. 
Pe r fo rming controlled trials in JIA has
always been a difficult task for two main
reasons: the relative rarity of the diseases,
and the lack of reliable and internationally
recognised outcome measures. To overcome
these diffi c u l t i e s , in May 1996 in Pav i a ,
Italy an international research network - the
Paediatric Rheumatology International Tri-
als Organisation (PRINTO) - was founded
with the goal of facilitating and coordinat-
ing intern ational controlled clinical tri a l s
and outcome studies in children with paedi-
at ric rheumatic diseases. Ori gi n a l ly com-
prised of 14 countries, PRINTO now in-
cludes 37 member countries. 
In 1997 PRINTO, in collaboration with its
North American counterpart, the Paediatric
Rheumatology Collaborative Study Group
(PRCSG), defined a core set of outcome
measures and a definition of improvement
in JIA for use in clinical trials (11). The core
set includes a tool for the assessment of
functional ability but does not indicate the
specific instrument to be used. Although not
included in this core set of measures, there
is little doubt that health-related quality of
l i fe assessments will be incorp o rated in
future clinical trials and investigations stu-
dying the long-term outcome in paediatric
rheumatic diseases.
Since all of the instruments cited ab ove
we re ori gi n a l ly developed in A m e ri c a n
English and were designed for use in the
North American population, there was an

important need for the countries belonging
to PRINTO and the paediatric rheumatol-
ogy community in general to: (1) choose an
appropriate tool and (2) to adapt it cross-
c u l t u ra l ly to the ch a ra c t e ristics of each
country in order to facilitate international
c o l l ab o rat ive studies. The PRINTO re-
searchers selected the parent-administered
version of the CHAQ as the principal dis-
ease-specific instrument to be used for JIA.
The CHAQ was selected because it is
already being widely used in the paediatric
rheumatology research field , and it is par-
t i c u l a rly simple to administer and score.
The pare n t - a d m i n i s t e red ve rsion of the
CHQ (version CHQ-PF50) was selected as
well, because it is a generic instrument that
can be used for other paediatric rheumatic
diseases such as juvenile dermatomyositis,
juvenile systemic lupus erythematosus, lin-
ear scleroderma, and systemic sclerosis.
The aim of this project was therefore to
cross-culturally adapt the American English
version of the CHAQ and the CHQ in the 32
d i ffe rent countries that took part in this
effort and to psychometrically evaluate the
translated versions. This project formed a
part of a larger international survey con-
ducted by PRINTO and supported by the
European Union (contract BMH4 983531
CA) (12-14), whose scope is to evaluate the
h e a l t h - re l ated quality of life in ch i l d re n
with JIA as compared to their healthy peers.

Patients and questionnaires
Patients
Children were recruited into this prospec-
t ive study perfo rmed by the members of
P R I N TO from 1998 to 2000. A total of
6,644 subjects were enrolled from 32 coun-
tries (Table I):Argentina, Austria, Belgium,
Brazil, Bulgaria, Chile, Croatia, the Czech
Republic, Denmark, Finland, France, Geor-
gi a , G e rm a ny, G re e c e, H u n ga ry, I s ra e l ,
Italy, Korea, Latvia, Mexico, the Nether-
l a n d s , N o r way, Po l a n d, Po rt u ga l , R u s s i a ,
S l ova k i a , S p a i n , S we d e n , S w i t ze rl a n d,
Turkey, the United Kingdom and Yugosla-
via. A total of 3,235 patients had JIA (20%
systemic onset, 33% polya rticular onset,
17% extended oligoarticular subtype, and
30% persistent oligo a rticular subtype)
while 3,409 were healthy children.
The protocol was approved by the ethics
committees of the participating institutions
and consent was obtained from each child’s
parents. Standard forms for data collection
were designed using consensus methodolo-
gies at the PRINTO international co-ordi-
nating centre in Pavia, Italy.
C h i l d ren with JIA cl a s s i fied as systemic
onset,polyarticular onset, extended oligoar-
ticular or persistent oligoarticular subtype
according to the Durban classification (15)
were included in the study; all the other sub-
types of JIA (psoriatic arthritis, enthesitis

related arthritis, other form of arthritis that
do not fit into any subtype) were excluded
from the current project. All patients under-
went clinical, rheumatologic, and laborato-
ry assessments to evaluate the current status
of the 6 variables included in the core set of
outcome measures for JIA which are (11,
16): (i) the physician’s evaluation of current
disease activity on a 10 cm visual analogue
scale (VAS); (ii) the parental assessment of
overall well-being on a 10 cm VAS; (iii) a
functional assessment tool (exact instru-
ment not specified in the original core set);
(iv) the number of joints with active arthri-
tis; (v) the number of joints with limited
range of motion; and (vi) the erythrocyte
sedimentation rate (Westergren method). 
Healthy controls were recruited from local
schools (children 6 to 18 years of age) and
among the healthy brother(s) and sister(s)
of the JIA children attending the clinics. A
child was defined as healthy after examina-
tion by a physician and/or based on the par-
ent’s declaration. 

The questionnaires
Both the CHAQ and CHQ were completed
by the parent(s), the legal representative(s)
of each child or by other adult(s).
The CHAQ (5) is the principal rheumatic
“disease-specific” instrument to be used for
studies involving patients with JIA and
other pediatric rheumatic diseases (juvenile
d e rm at o myo s i t i s , j u venile systemic lupus
erythematosus etc). It measures functional
ability in 8 activities of daily living: dress-
ing and grooming, arising, eating, walking,
hygiene, reach, grip, and activities. In the
CHAQ, several questions were added to the
HAQ so that there is at least 1 question in
each functional area that is relevant to chil-
dren of all ages under 18. Each of the items
within a single domain has 4 possible cate-
gories of answers: “without any difficulty”
(score 0); “with some difficulty” (score 1);
“with much difficulty” (score 2); “unable to
do”(score 3). The category “not applicable”
was added for the items that may not apply
due to the age of the child. Parents were
instructed to take note only of impairment
due to the disease in the preceding week.
The items with the highest score in a
domain determine the score for that domain,
while the use of any aids or devices or help
from another person is assigned a minimum
score of 2 for that domain. These 8 domains
a re then ave raged into a summary score
called the disability index (DI) which may
range from 0 to 3 with higher scores mean-
ing higher disability. The CHAQ also pro-
vides an assessment of discomfort using a
10 cm VAS for the evaluation of pain and a
10 cm VAS for the evaluation of overall
well-being. 
The CHQ (2) is a generic health instrument
designed to capture the physical and psy-
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chosocial well-being of children 5 years of
age and older. Parents are instructed to take
into consideration the 4-week period pre-
ceding their compilation of the question-
naire. The CHQ measures by means of 50
items (questions), the following health con-
cepts: global health (GGH); physical func-
tioning (PF); role/social, emotional/behav-
ioural limitations (REB); role/social physi-
cal limitations (RP); bodily pain discomfort
(BP); behaviour (BE); global behav i o u r
(GBE); mental health (MH); self-esteem
(SE); ge n e ral health perc eption (GH);
change in health (CH); emotional impact on
the parent (PE); impact on the parent’s per-
sonal time (PT); limitations in family activ-
ities (FA); and family cohesion (FC). The
50 items are re-coded to ensure that all
questions are positively scored, so that a
higher score indicates better health, and re-
calibrated to ensure that the responses taken
together represent a continuum. 
The scores for each health concept are then
transformed according to the following for-
mu l a : actual score (sum of the item re-
sponses divided by the number of complet-
ed items) minus the lowest possible score
d ivided by the possible score ra n ge; the
transformed scores are therefore on a scale
ranging from 0 to 100, with a higher score
i n d i c ating better functioning and we l l -
being. The score for each health concept
can be evaluated only if half or more of the
items within a scale have been answered, or
half plus one in the case of scales with an
odd number of items.
By means of two subsequent steps 2 final
grouping scores are then obtained by the
p ro c e d u res described below, n a m e ly the
physical summary score (PhS) and the psy-
chosocial summary score (PsS). 
As instructed by the developer of the CHQ,
only 10 out of 15 possible health concepts
are currently used to calculate the PhS and
PsS summary scores:PF, RP, BP, GH,REB,
PT, PE, SE, MH, BE. The use of the 5 re-
maining scales (GGH, GBE, CH, FA, FC)
in calculating the PhS and PsS summary
scores is still being evaluated and tested by
the author of the CHQ. 
The fi rst step is to calculate the standard i s e d
z - s c o re for each of the 10 health concep t s
using the fo l l owing fo rmu l a : the tra n s-
fo rmed score minus the estimated mean fo r
t h at health concept in the re fe rence popula-
tion divided by the estimated standard dev i-
ation for the re fe rence population. For the
p u rposes of this project the means and stan-
d a rd dev i ation estimates we re derived fro m
the entire sample (that is all countries we re
combined and ch i l d ren with JIA and healthy
ch i l d ren we re also combined). The second
s t ep is to compute the aggregate summary
scale scores (re fe rred to as PhSRAW and
P s S R AW) by mu l t i p lying the standard i s e d
z - s c o re by its factor score coeffi c i e n t s

(obtained by factor analysis; see below) and
then summing the product of the ten scales
u s e d. Fi n a l ly, in the third step each aggre-
gate score is tra n s fo rmed to the norm - b a s e d
PhS and PsS scores that have a mean of 50,
and a standard dev i ation of 10. This is done
by mu l t i p lying each aggregate summary
scale score by 10 and adding the re s u l t i n g
p roduct to 50. 
CHQ scores were calculated using the pro-
prietary algorithms and SAS programming
code created specifically for the CHQ by its
author. 

Outline of the methods
The PRINTO project was divided into 2
phases (Fig. 1): phase I, the cross-cultural
adaptation, which involved the translation
procedures and preliminary probe in the tar-
get population; and phase II, the validation,
which consisted of large scale data collec-
tion for psychometric and statistical evalua-
tion.

Phase I: Cross-cultural adaptation
The process of cro s s - c u l t u ral adap t at i o n
followed the guidelines provided by Guil-
lemin et al . (17) and was approved by the
original developers of the CHAQ and the
CHQ. To facilitate comparisons among the
d i ffe rent language s , the 2 questionnaire s
were divided into 69 lines of translation for

the CHAQ and 99 lines of translation for
the CHQ (see the American English ver-
sions of the CHAQ and the CHQ at the end
of this paper).
Forward translation(s) into each national
language. One to three forward translations
we re carried out by 1 to 3 indep e n d e n t
t ra n s l at o rs from A m e rican English into
their native tongue, the language of each
p a rt i c i p ating country. These tra n s l at o rs
were of different educational levels, back-
ground, and sex, were fluent in American
English,and were instructed to use wording
that could be understood by a 10 to 12-year
old child, and at least two of them were
unaware of the purpose of the project. 
First unified forward translation. A meeting
was then convened among the 3 forward
translators, and 1 or 2 other persons not
involved in the translation procedures. The
goal of this meeting was to reach a consen-
sus (that is, to reconcile differences in the
forward translations) among the members
of the group to obtain a first unified version
of the 3 forward translations.
B a ck wa rd tra n s l ation(s) into A m e ri c a n
E n g l i s h. The fi rst unified ve rsion of the
questionnaires was then back-translated by
1 to 3 independent translators with Ameri-
can English as their first language, and who
were fluent into the idioms and colloquial
fo rms of the fo r wa rd language. These 3

Phase I: Cross-cultural adaptation

1 to 3 forward translations

First unified forward version

1 to 3 backward translations

Second unified forward version

Probe technique in the target population

Third unified forward version

Phase II: Validation

Large-scale data collection in healthy and JIA children

Psychometric issues and statistical analysis

Final unified forward version

Fig. 1. Diagram summarizing the steps followed for the cross-cultural adaptation and validation pro-
cedures.
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translators were different persons from the
forward translators. Back-translation is re-
tained to improve the quality of the final
version of a questionnaire, by amplifying
any misunderstandings in the forward trans-
lations (18). The back-translators had not
seen the original American English text of
the questionnaire s , we re unawa re of the
purpose of the project, and were of different
educational levels, background, and sex.
Review of backward translations. The 1 to 3
backward translations were then reviewed
by one of the authors of this paper (LGW)
for the CHAQ, and by the original develop-
er of the CHQ (JML) to check their corre-
spondence with the original American Eng-
lish version of the respective instruments.
The aim of this phase was to make sure that
the intro d u c t o ry mat e ri a l , i n s t ructions fo r
the questionnaires, and all the items were
still relevant based upon the final version,
that the translation was fully comprehensi-
ble, and finally to verify the cross-cultural
equivalence of the source and final versions
by comparing their semantic, i d i o m at i c,
experiential and conceptual equivalencies.
Where 3 backward translations were avail-
able, a concordance in at least 2 out of 3
b a ck wa rd tra n s l ations with the ori gi n a l
American English version was required in
order to accept as final a given line of the
translated version.
Second unified forward version. A second
meeting was then convened among all of the
forward and backward translators in order
to discuss the comments received from the
reviewers of the backward translations. The
purpose of this meeting was to reach a con-
sensus among the translators for a second
unified version of the questionnaires in each
national language.
Pre-testing in a target population using the
probe technique. Prior to using the translat-
ed CHAQ and CHQ on a large scale, the
second unified version was administered to
20 parents of patients with JIA, of different
educational levels and background, using a
probe technique (19) to ensure parent com-
p rehension in the target population. Th e
probe method works as follows: a health
professional who was aware of the purpose
of each question administered the question-
naires to the parents,asking them to consid-
er each question and elucidate their under-
standing of each item in an open-ended
m a n n e r. The health pro fessional judge d
whether the question was perfectly under-
stood by each parent. Each of the 69 lines of
the translated CHAQ and the 99 lines of the
translated CHQ had to be understood by at
least 80% of the parents tested; items that
were misunderstood by 20% or more of the
parents were reviewed and revised appropri-
ately.
Third unified forward version. A third meet-
ing was convened among all of the forward

and back wa rd tra n s l at o rs to rev i ew the
results of this pre-testing of the question-
n a i res. The goal of this meeting was to
reach a consensus on a final unified version
of the questionnaires in each language con-
sidered.

Phase II: Validation
Fo l l owing the process of cro s s - c u l t u ra l
a d ap t at i o n , a large scale data collection
phase was set up using the third unified for-
ward version of the questionnaires.
Data collection. A minimum sample of at
least 60 parents of children with JIA and at
least 60 parents of healthy ch i l d ren per
c o u n t ry we re administered the adap t e d
CHAQ and CHQ (Table I). 
Psychometric issues. To evaluate the under-
lying framework and psychometric proper-
ties of the questionnaires, PRINTO used an
item scaling multi-trait/multi-item analysis
program (MAP-R revised version 1.0) cre-
ated by Ware and colleagues (20), from a
method originally proposed and developed
by Campbell et al. (21) and then simplified
for general use by others (22). Multi-trait
analysis was one of the hallmark methods
used by Dr. Landgraf in evaluating the scal-
ing properties of the CHQ (23) and was also
used for the analysis of CHAQ. Since the
main validation analysis was conducted at
the time when the original American Eng-
lish versions of the CHAQ and the CHQ
were developed in the USA, the current re-
validation of the questionnaires was set up
as a “confirmatory” step, meaning that the
PRINTO results were considered as “suc-
cessful” if they were equal to or superior to
the results published for the original Ameri-
can English ve rsions of the 2 question-
naires. In particular, MAP-R evaluates the
L i ke rt scaling assumptions (see below )
(24).
Clinical discriminant validity. This reflects
the ability of the instruments to discriminate
healthy children from patients with the dif-
ferent subtypes of JIA considered in this
project: systemic onset, polyarticular onset,
extended oligoarticular subtype and persis-
tent oligoarticular subtype. The data were
generally skewed for the CHAQ toward nor-
mal functional ab i l i t y, and for the CHQ
toward normal physical and psychological
well being. Even if the values were skewed,
for the scope of this project it was felt nec-
essary to present means and standard devia-
tions instead of medians to facilitate com-
prehension by the average reader. Analysis
of variance was then applied to determine
whether there was a difference among the 5
groups of ch i l d ren (4 JIA subtypes plus
healthy controls). Post hoc comparison of
the means according to Scheffé or a similar
method, in order to find out where the dif-
ferences among the 5 groups of children lay,
was not performed.

Descriptive statistics. The extent of missing
and out-of-ra n ge values (that is, p o s s i bl e
responses to a given question) were calcu-
lated to see if all the response choices were
used; 10% was the cut-off point for missing
values for each item. The pat t e rn of
responses was also evaluated to determine
whether the data were normally distributed
or skewed in distribution (i.e., did parents
report at either extreme of the response con-
tinuum). The means and standard deviations
of the items within a scale should be rough-
ly equivalent (fi rst Like rt assumption); if
this assumption is met, then it is possible to
avoid a weighting of the items.
Equal items-scale correlation. These should
be ro u g h ly equivalent for items within a
scale when corrected for ove rl ap. Th i s
analysis was carried out using the Pearson
correlation coefficients to test the second
Likert assumption (equal item scale correla-
tions); that is, each item should contribute a
roughly equal proportion of information to
the total score with regard to the construct
being measured. If the items have roughly
equal variances,they do not need to be stan-
dardised. 
Item internal consistency (linearity). This
tests the third Likert assumption that items
should be substantially linearly related to
the total score computed from the items in
that scale. It requires a Pearson item corre-
lation of at least 0.4 (or at the very mini-
mum 0.3) after correction for item scale
ove rl ap. Items not meeting this cri t e ri a
might have to be revised. The internal con-
sistency is considered satisfactory if 90% or
more of the items meet this criteria.
Item discriminant va l i d i t y. This re q u i re s
that the correlation of an item with its scale
is significantly higher (by at least 1, and
preferably 2 standard errors) than the corre-
l ation of that item with all of the other
scales. The discriminant validity is consid-
e red sat i s fa c t o ry if 90% or more of the
items meet this criteria.
Floor and ceiling effects. The floor effect
refers to the frequency of the lowest possi-
ble responses within an item, while the ceil-
ing effect re fe rs to the fre q u e n cy of the
highest possible responses within an item.
This was performed to check whether scale
scores had substantial variability in the pop-
ulation of interest. 
I n t e rnal consistency (Cro n b a ch ’s alpha).
This refers to the extent to which the mea-
sured variance in a score reflects the true
score rather than random error; that is, the
extent to which measures give consistent or
accurate results. Reliability was measured
by Cronbach’s alpha coefficients of at least
0.7 (minimum 0.5) (25).
Interscale correlation. This was tested us-
ing the means of the Pearson correlation
coefficients. It requires that the correlation
between 2 scales is less than their reliability
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c o e fficients as measured by Cro n b a ch ’s
alpha. It can be viewed as a correlation be-
tween a scale and itself, and is used to eval-
uate how each scale is distinct from other
scales.
Te s t - retest re l i ability (intra - class corre l a -
tion coefficient). This is a test of stability
and rep resents the rep roducibility within
the same individual 1 to 2 weeks after the
first administration of the questionnaire. An
intra-class correlation coefficient < 0.4 indi-
cates poor reproducibility, ≥ 0.4 < 0.75 indi-
cates fair to good reproducibility, while ≥
0.75 indicates excellent reproducibility (26,
27).
External validity (convergent or construct
validity). This is the correlation of the sum-
m a ry scores with ex t e rnal cri t e rion va ri-
ables not used to score the scales. This was
done using the Spearman rank order corre-
l ation coefficients of the DI summary
scores of the CHAQ, and the PhS and PsS
of the CHQ with the other variables includ-
ed in the core set of outcome measures for
JIA, i.e. the physician’s evaluation of cur-

rent disease activity on a 10 cm VAS, the
parental assessment of overall well-being
on a 10 cm VAS, the number of joints with
active arthritis, the number of joints with
limited range of motion, and the ESR (see
Patients section for more details) (11). Con-
vergent validity was tested only for the sub-
group of patients with JIA.
Pa re n t s - ch i l d ren agre e m e n t. The pare n t s -
children a greement was evaluated only for
the CHAQ in a subgroup of French children
with JIA and in their re s p e c t ive pare n t s ,
who were asked to complete the question-
naire separately on the same day. Agree-
ment for the ordinal va ri ables of the 8
CHAQ domains was evaluated according to
the kappa coefficient (28); according to
Landis and Kock (29) agreement is classi-
fied as very low if the kappa coefficient is
less than 0.01, low if between 0.01 - 0.20,
sufficient if between 0.21-0.40, moderate if
between 0.41 - 0.60, substantial if between
0.61 - 0.80, and almost perfect if between
0.81 -1. The parents-children agreement for
continuous variables (VAS for pain assess-

ment and VAS for overall well being assess-
ment) was eva l u ated according to Bland
and Altman (30). These authors combine a
graphic method (x-axis paired data mean
versus y-axis paired data difference) of data
depiction with a p value coming from a t-
test for paired samples; if the p value is not
s i g n i ficant then there is good agre e m e n t
between the parents and children.
Factor analysis (only for CHQ). Factor ana-
lytic studies were conducted to evaluate the
construct validity of the CHQ in relation to
the 10 health concepts (PF, RP, BP, GH,
R E B, P T, P E , S E , M H , BE) that we re
i n cluded in the analysis perfo rmed by
Landgraf et al. (2). Factorial analysis was
performed, as detailed in the CHQ manual,
according to the following specifications:a)
prior communality estimates according to
the squared multiple corre l ation method
(that is, for each health concept the square
of the multiple linear correlation coefficient
between that health concept and all the oth-
ers); b) the factorised matrix represented
the correlation matrix (that is, the original
health concepts were standardised by taking
the means and standard deviations of chil-
dren with the 4 JIA subtypes considered,
combined with the values for the healthy
children, and all countries, grouped into a
single data set); c) the factors were extract-
ed according to the principal factors me-
thod; d) the number of factors was identi-
fied by choosing that number wh i ch ex-
p ressed 100% of the common va ri a n c e
explained by the factor model [this was also
supported by an analysis of the eigenvalues
graph (scree plot)]; d) the fa c t o rs we re
rotated by the varimax method. 
Software. All of the data were entered into a
database (Microsoft Access) for the scoring
c a l c u l ation and we re analysed using the
Statistica (1999 edition by StatSoft, Inc) or
SAS Windows (version 6.12, release 1989-
1996, Institute Inc., Cary, NC, USA) soft-
ware programs. 
Final forward version. In some cases a final
modification of the items contained in the
final forward version was made based on
the results from the psychometric evalua-
tions.

Outcome of the project
CHAQ cross-cultural adaptation
Tra n s l ated ve rsions of the CHAQ have
already been published in the following 7
c o u n t ri e s : A rgentina (31), B razil (Po rt u-
guese) (32),Spain (Castillian Spanish) (33),
Italy (34), Mexico (Spanish) (35), Norway
(36), and Sweden (37). The CHAQ is also
available in the medical literature (not as a
p a rt of this project) in A rabic (38) and
Costa Rican Spanish (39).
For some countries with similar languages
there was only an adaptation of the already
translated version, involving the changing

Table I. Number of patients with JIA (frequency in parenthesis) and number of healthy children
who participated in the study.

Countries Systemic Poliarticular Extended Persistent Total Healthy TOTAL
onset onset oligoart. oligoart. JIA subjects JIA and

No. (%JIA) No. (%JIA) No. (%JIA) No. (%JIA) Healthy

Argentina 18 (29%) 23 (38%) 4 (7%) 16 (26%) 61 63 124
Austria 7 (9.5%) 31 (42%) 7 (9.5%) 29 (39%) 74 60 134
Belgium 6 (11%) 21 (40%) 7 (13%) 19 (36%) 53 146 199
Brasil 42 (27%) 60 (38%) 14 (9%) 41 (26%) 157 314 471
Bulgaria 28 (36%) 23 (30%) 3 44%) 23 (30%) 77 60 137
Chile 21 (29%) 28 (39%) 3 (4%) 20 (28%) 72 54 126
Croatia 14 (19%) 15 (20%) 13 (17%) 33 (44%) 75 64 139
Czech Rupublic 11 (14%) 36 (44%) 8 (10%) 26 (32%) 81 69 150
Denmark 19 (25%) 23 (30%) 14 (19%) 20 (26%) 76 63 139
Finland 8 (9%) 39 (44%) 23 (26%) 19 421%) 89 72 161
France 70 (23%) 66 (22%) 77 (25%) 93 (30%) 306 194 500
Georgia 24 (44%) 15 (28%) 4 (7.5%) 11 (20.5%) 54 61 115
Germany 7 (5%) 19 (13%) 11 (8%) 105 (74%) 142 55 197
Greece 23 (28%) 20 (24 %) 8 (10%) 31 (38%) 82 61 143
Hungary 9 (13.5%) 28 (42%) 9 (13.5%) 21 (31%) 67 60 127
Israel 10 (12%) 27 (34%) 18 (23%) 25 (31%) 80 64 144
Italy 63 (16%) 126 (31%) 86 (21%) 129 (32%) 404 788 1192
Korea 16 (18%) 32 (37%) 10 (12%) 29 (33%) 87 134 221
Latvia 13 (16%) 26 (32.5%) 15 (19%) 26 (32.5%) 80 61 141
Mexico 23 (26%) 42 (47%) 12 (13.5%) 12 (13.5%) 89 93 182
Netherlands 17 (17%) 31 (31%) 18 (18%) 34 (34%) 100 80 180
Norway 5 (6%) 40 (45%) 9 (10%) 34 (39%) 88 60 148
Poland 6 (35%) 3 (18%) 5 (29%) 3 (18%) 17 13 30
Portugal 22 (32%) 13 (19%) 18 (26%) 16 (23%) 69 61 130
Russia 20 (23%) 33 (39%) 13 (15%) 20 (23%) 86 60 146
Slovakia 8 (15%) 19 (37%) 5 (10%) 20 (38%) 52 67 119
Spain 22 (28%) 27 (34%) 14 (17%) 17 (21%) 80 69 149
Sweden 9 (13%) 27 (39%) 17 (25%) 16 (23%) 69 60 129
Switzerland 19 (22%) 26 (31%) 27 (32%) 13 (15%) 85 62 147
Turkey 30 (35%) 35 (41%) 20 (24%) 85 60 145
United Kingdom 38 (17%) 89 (41%) 73 (33%) 19 (9%) 219 221 440
Yugoslavia 24 (30%) 22 (28%) 5 (6%) 28 (36%) 79 60 139

Total 32 countries 652 (20%) 1,064 (33%) 551 (17%) 968 (30%) 3,235 3,409 6,644
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of specific words whose usage is different
in the two respective countries. This was
done for 3 countries: Austria from the Ger-
man version, Chile from the European Spa-
nish version, and the French and German
Swiss versions from the original French and
German versions.
Only one forward and one backward trans-
lation were carried out for 3 countries: Bul-
garia, Latvia, and Poland. For Finland and
Yu go s l avia 3 fo r wa rd tra n s l ations and 1
b a ck wa rd tra n s l ation we re made. Fo r
France 2 forward and 1 backward transla-
tions were carried out.
Three backward and three forward transla-
tions were obtained for the other 16 coun-
tries:Belgium,Croatia,the Czech Republic,
Denmark, Georgia, Germany, Greece, Hun-
gary, Israel, South Korea, the Netherlands,
Portugal, Russia, Slovakia, Turkey and the
United Kingdom.

CHQ cross-cultural adaptation
Psychometric work on several CHQ transla-
tions has been previously published, specif-
i c a l ly the Fre n ch - C a n a d i a n , G e rm a n , a n d
United Kingdom English versions in one
study (23), and the Swedish (40), Norwe-
gian (41), Dutch (42), French (43), Aus-
tralian (44), and Yugoslavian (45) versions
in separate studies. Translations of the CHQ
into other languages are also pending. 
As with the CHAQ, for countries with simi-
lar languages the already translated version
of the CHQ was simply adapted by chang-
ing those words whose usage is different in
the two respective countries. This was done
for 6 countries: Austria from the German
version, Belgium from the Dutch version,
Brazil from the Portuguese version, Chile
from the Spanish Castillian version,Mexico
f rom the Spanish Castillian ve rs i o n , a n d
French and German Swiss versions from the
original French and German versions.
One forward and one backward translation
were carried out for 3 countries: Bulgaria,
Latvia, and Poland. For Finland and Yugo-
slavia, 3 forward translations and 1 back-
ward translation were done.
Three backward and three forward transla-
tions were obtained for the other 15 coun-
tries: Argentina, Croatia, the Czech Repub-
l i c, D e n m a rk , G e o rgi a , G re e c e, H u n ga ry,
Israel, Italy, South Korea, Portugal, Russia,
Slovakia, Spain, and Turkey.

Final remarks
The results of the present study show that
cross-cultural adaptation is a valid process
through which reliable instruments may be
obtained for use in different countries des-
pite differing socio-economic conditions. 
The process of cro s s - c u l t u ral adap t at i o n
refers to the measurement of the same phe-
nomenon in diffe rent cultures using the
same instruments and should be distin-

guished from the concept of cross-cultural
comparison that refers to comparative stud-
ies of a phenomenon across cultures aimed
at identifying differences attributable to cul-
tures. It was decided to follow the guide-
lines proposed by Guillemin et al . (17) for
the cross-cultural adaptation procedures in
order to have a standardised approach that
could be easily applied to all the countries
which are members of PRINTO. The cross-
c u l t u ral adap t ation pro c e d u res we re not
applied in the countries for which transla-
tions of the CHAQ (31-37) and CHQ were
already available (2, 23, 40-43). 
For the countries which share similar lan-
g u age s , the questionnaires we re adap t e d
from the translations prepared in the origi-
nal mother tongue country (i.e., the versions
for Argentina, Mexico and Chile were de-
rived from the European Spanish version,
while the British English version was de-
rived from the American English version).
The process for these countries re q u i re d
merely a change in certain words whose use
is different in the different countries. For all
the other countries, the translation guide-
lines (17) proved both easy to apply and
reliable. The back translations showed that
the concepts most difficult to render in the
t a rget language we re the questionnaire
instructions and the categories of answers to
the item questions. For all the other con-
cepts there was an excellent concordance
between the back translations and the origi-
nal A m e rican English ve rs i o n , i n d i c at i n g
the reliability of the method.
All of the translations presented in this sup-
plement we re eva l u ated using tra d i t i o n a l
mu l t i - t rait item scaling analysis (20, 2 3 ) ,
i rre s p e c t ive of whether they had alre a dy
been published or not. The probe technique
c o n fi rmed that the cat ego ries of answe rs
were the most difficult concepts for parents
to understand in the cases of both the
CHAQ and the CHQ. For the CHAQ, other
c o n c epts difficult to understand we re the
part of the questionnaire that uses a differ-
ent format to elicit responses (use of aids
and dev i c e s , or the cat ego ries for wh i ch
help is needed, and the 2 VAS for pain
assessment and global eva l u at i o n ) , a n d
those items that are related to everyday life
in North America such as “the cereal box’
(line 18) and “the door knob’ (line 51),
items that are not commonly found in other
countries. The CHQ was in general more
d i fficult to unders t a n d, e s p e c i a l ly with
regard to certain concepts such as behav-
iour, self esteem, and global health.
Given the large number of countries partici-
pating and the complexity of the project,the
P R I N TO re s e a rch e rs decided to incl u d e
only the parent-administered versions of the
t wo questionnaires. Another limit to this
analysis was its cross-sectional nature, but
the PRINTO participants will continue to

follow the patients recruited for this study
over time, and see how the questionnaires
perform in an on-going clinical trial in chil-
dren with JIA treated with higher doses of
methotrexate (12, 13).
In conclusion,PRINTO has cross-culturally
adapted and evaluated the original Ameri-
can English versions of the CHAQ and the
CHQ for use in 32 different countries. The
translated versions proved to be reliable and
valid tools for the functional, physical and
p s y chosocial assessment of ch i l d ren with
JIA and can be easily applied in routine
clinical practice and in clinical trials. The
use of carefully validated translations will
a l l ow the standardised eva l u ation of the
h e a l t h - re l ated quality of life in ch i l d re n
with JIA and other paediatric rheumatic dis-
eases. 
The papers in this supplement present the
preliminary psychometric findings for the
cross-cultural adaptation and psychometric
evaluation of the CHAQ and the CHQ by
the 32 countries that took part in this effort.
Pe rmission to rep roduce the texts of the
translations for the purposes of illustrating
the findings in this project were obtained
from the original developers of the CHAQ
and the CHQ. 
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