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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 -
atric Rheumatology International Trials
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.

Atotal of 6,644 subjectswere enrolled from
32 countries: Argentina, Austria, Belgium,

Brazl, Bulgaria, Chile, Croatia, the Czech

Republic, Denmark, Finland, France, Geor -
gia, Germany, Greece, Hungary, Israel,

Italy, Korea, Latvia, Mexico, the Nether -
lands, Norway, Poland, Portugal, Russia,

Sovakia, 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%
persistent oligoarticular subtype) while
3,409 were healthy children.

This introductory paper describes the
methodology used by all the participants.

The results and the trandated 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 adaptationisa 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-
ingly 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
there has been increasing interest in the
assessment of the quality of lifein rheumat-
ic diseases in both adults and children.
Indeed, while in the past the assessment of

patients with rheumatic diseasestraditional -
ly focused on the measurement of disease
activity, more emphasisis now being placed
on incorporating estimates of physical,
social, and mental functioning into health
assessments. In acombined meeting held in
1997, the World Health Organisation
(WHO) and the International League
Against Rheumatism (ILAR) (1) reached a
consensus on the following definitions:
Quality of life: the perception of individuals
of their own position in lifein 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 individua’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 developed, initially in
adults and then in corresponding versions
for children. The instruments used for chil-
dren can usually be divided into two types.
“Generic” instruments, which 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 specific” instruments are those
measures developed for a particular condi-
tion; they have a grester applicability 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 achild older than 7 years
of age to perform certain physical tasks; the
Childhood Health Assessment Question-
naire (CHAQ) (5), which measures disabili-
ty and discomfort; the Juvenile Arthritis
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Self-report Index (JASI) (6), which is pri-
marily designed to help in decisions regard-
ing rehabilitation; the Juvenile Arthritis
Quality of Life Questionnaire (JAQQ) (7),
which measures physical and psychosocial
function by incorporating patient specific
data; and the Childhood Arthritis Health
Profile (CAHP) which represents an adapta-
tion of the generic CHQ for usein 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 arthritis of
childhood" (JIA) refersto a group of chron-
ic diseases that can lead to functional, phys-
ical, and psychosocia 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, adis-
ease that, by its very nature, has a magjor
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,especialy in ado-
lescence.

Performing controlled trials in JA has
aways 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 difficulties, in May 1996 in Pavia,
Italy an international research network - the
Paediatric Rheumatology International Tri-
als Organisation (PRINTO) - was founded
with the goal of facilitating and coordinat-
ing international controlled clinical trials
and outcome studies in children with paedi-
atric rheumatic diseases. Originally 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
inJA for useinclinical 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
life assessments will be incorporated in
future clinical trials and investigations stu-
dying the long-term outcome in paediatric
rheumatic diseases.

Since al of the instruments cited above
were originally developed in American
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-
culturally to the characteristics of each
country in order to facilitate international
collaborative studies. The PRINTO re-
searchers selected the parent-administered
version of the CHAQ as the principa dis-
ease-specific instrument to be used for JIA.
The CHAQ was selected because it is
aready being widely used in the paediatric
rheumatology research field, and it is par-
ticularly simple to administer and score.
The parent-administered version 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 am of this project was therefore to
cross-culturally adapt the American English
version of the CHAQ and the CHQ inthe 32
different 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
health-related quality of life in children
with JIA as compared to their healthy peers.

Patients and questionnaires

Patients

Children were recruited into this prospec-
tive study performed by the members of
PRINTO from 1998 to 2000. A total of
6,644 subjects were enrolled from 32 coun-
tries (Table 1):Argentina, Austria, Belgium,
Brazil, Bulgaria, Chile, Croatia, the Czech
Republic, Denmark, Finland, France, Geor-
gia, Germany, Greece, Hungary, lsrael,
Italy, Korea, Latvia, Mexico, the Nether-
lands, Norway, Poland, Portugal, Russia,
Slovakia, Spain, Sweden, Switzerland,
Turkey, the United Kingdom and Yugosla-
via A total of 3,235 patients had JA (20%
systemic onset, 33% polyarticular onset,
17% extended oligoarticular subtype, and
30% persistent oligoarticular 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 internationa co-ordi-
nating centre in Pavia, Italy.

Children with JA classified as systemic
onset,polyarticular onset, extended oligoar-
ticular or persistent oligoarticular subtype
according to the Durban classification (15)
wereincluded in the study; al the other sub-
types of JA (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 JA 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), thelegal 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 JA and
other pediatric rheumatic diseases (juvenile
dermatomyositis, juvenile 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, severa questions were added to the
HAQ so that there is at least 1 question in
each functional areathat is relevant to chil -
dren of al 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” (scorel);
“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
are then averaged into a summary score
caled the disability index (DI) which may
range from O to 3 with higher scores mean-
ing higher disability. The CHAQ aso 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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chosocia 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: globa 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 behaviour
(GBE); mental health (MH); self-esteem
(SE); genera health perception (GH);
changein health (CH); emotional impact on
the parent (PE); impact on the parent’s per -
sonal time (PT); limitationsin 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-
mula: actual score (sum of the item re-
sponses divided by the number of complet-
ed items) minus the lowest possible score
divided by the possible score range; the
transformed scores are therefore on a scale
ranging from O to 100, with a higher score
indicating better functioning and well-
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
procedures described below, namely the
physical summary score (PhS) and the psy-
chosocial summary score (PsS).
Asinstructed 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.

Thefirst step isto cd culate the standardised
z-score for each of the 10 heath concepts
using the following formula: the trans-
formed score minus the estimated mean for
that health concept in the reference popula-
tion divided by the estimated standard devi-
ation for the reference population. For the
purposes of this project the means and stan-
dard deviation estimates were derived from
the entire sample (that is al countries were
combined and children with JIA and healthy
children were also combined). The second
step is to compute the aggregate summary
scale scores (referred to as PhSRAW and
PsSRAW) by multiplying the standardised
z-score by its factor score coefficients

(obtained by factor analysis; see below) and
then summing the product of the ten scales
used. Finally, in the third step each aggre-
gate score is transformed to the norm-based
PhS and PsS scores that have a mean of 50,
and a standard deviation of 10. Thisisdone
by multiplying each aggregate summary
scale score by 10 and adding the resulting
product 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 |, the cross-cultural
adaptation, which involved the trandation
procedures and preliminary probein the tar-
get population; and phase 11, the validation,
which consisted of large scale data collec-
tion for psychometric and statistical evalua-
tion.

Phase |: Cross-cultural adaptation

The process of cross-cultural adaptation
followed the guidelines provided by Guil-
lemin et al. (17) and was approved by the
origina developers of the CHAQ and the
CHQ. To facilitate comparisons among the
different languages, the 2 questionnaires
were divided into 69 lines of translation for

the CHAQ and 99 lines of trandation for
the CHQ (see the American English ver-
sions of the CHAQ and the CHQ at theend
of this paper).

Forward trandation(s) into each national
language. One to three forward translations
were carried out by 1 to 3 independent
translators from American English into
their native tongue, the language of each
participating country. These translators
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
trandators, and 1 or 2 other persons not
involved in the trandation 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 afirst unified version
of the 3 forward trandations.

Backward translation(s) into American
English. The first unified version of the
questionnaires was then back-translated by
1 to 3 independent translators with Ameri-
can English astheir first language, and who
were fluent into the idioms and colloquial
forms of the forward language. These 3

Phasel: Cross-cultural adaptation

1 to 3 forward trandlations

First unified forward version

1 to 3 backward trandslations

Second unified forward version

Probe technique in the target population

Third unified forward version

Phasell: 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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trandators were different persons from the
forward trandators. Back-trandation 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 questionnaires, were unaware of the
purpose of the project, and were of different
educational levels, background, and sex.
Review of backward trandations. The 1to 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 (IML) 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 introductory material, instructions for
the questionnaires, and al the items were
still relevant based upon the final version,
that the trandlation was fully comprehensi-
ble, and finally to verify the cross-cultural
equivalence of the source and final versions
by comparing their semantic, idiomatic,
experiential and conceptual equivalencies.
Where 3 backward transglations were avail-
able, a concordance in at least 2 out of 3
backward translations with the original
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 trandlators in order
to discuss the comments received from the
reviewers of the backward trandlations. The
purpose of this meeting was to reach a con-
sensus among the trandlators for a second
unified version of the questionnairesin each
national language.

Pre-testing in a target population using the
probe technique. Prior to using the trandlat-
ed CHAQ and CHQ on a large scae, 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-
prehension in the target population. The
probe method works as follows: a hedth
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
manner. The health professional judged
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 al of the forward

and backward translators to review the
results of this pre-testing of the question-
naires. The goal of this meeting was to
reach a consensus on afinal unified version
of the questionnaires in each language con-
sidered.

Phase|l: Validation

Following the process of cross-cultural
adaptation, 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 children per
country were administered the adapted
CHAQ and CHQ (Tablel).

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 versions of the 2 question-
naires. In particular, MAP-R evaluates the
Likert scaling assumptions (see below)
(24).

Clinical discriminant validity. This reflects
the ability of theinstrumentsto discriminate
healthy children from patients with the dif-
ferent subtypes of JA 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 ability, and for the CHQ
toward normal physica 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 children (4 JA subtypes plus
healthy controls). Post hoc comparison of
the means according to Scheffé or asimilar
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-range values (that is, possible
responses to a given question) were calcu-
lated to seeif all the response choices were
used; 10% was the cut-off point for missing
values for each item. The pattern 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 (first Likert assumption); if
this assumption is met, then it is possible to
avoid aweighting of theitems.

Equal items-scale correlation. These should
be roughly equivalent for items within a
scale when corrected for overlap. This
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
overlap. Items not meeting this criteria
might have to be revised. The internal con-
sistency is considered satisfactory if 90% or
more of the items meet this criteria.

Item discriminant validity. This requires
that the correlation of an item with its scale
is significantly higher (by at least 1, and
preferably 2 standard errors) than the corre-
lation of that item with al of the other
scales. The discriminant validity is consid-
ered satisfactory 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 refers to the frequency 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.

Internal consistency (Cronbach’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 scalesisless than their reliability
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coefficients as measured by Cronbach’s
alpha. It can be viewed as a correlation be-
tween ascale and itself, and is used to eval-
uate how each scale is distinct from other
scales.

Test-retest reliability (intra-class correla -
tion coefficient). This is a test of stability
and represents the reproducibility within
the same individual 1 to 2 weeks &fter the
first administration of the questionnaire. An
intra-class correlation coefficient < 0.4 indi-
cates poor reproducibility, 3 0.4 < 0.75indi-
cates fair to good reproducibility, while 3

0.75 indicates excellent reproducibility (26,
27).

External validity (convergent or construct
validity). Thisisthe correlation of the sum-
mary scores with externa criterion vari-
ables not used to score the scales. Thiswas
done using the Spearman rank order corre-
lation coefficients of the DI summary
scores of the CHAQ, and the PhS and PsS
of the CHQ with the other variablesinclud-
ed in the core set of outcome measures for
JA, 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.

Parents-children agreement. The parents-
children agreement was evaluated only for
the CHAQ in asubgroup of French children
with JA and in their respective parents,
who were asked to complete the question-
naire separately on the same day. Agree-
ment for the ordina variables 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-

Tablel. 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. JA subjects  JA and
No. (%JA) No. (%JA) No. (%JA) No. (%JA) 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%) 7 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%0) 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(75%) 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(135%) 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(325%) 15(19%) 26 (32.5%) 80 61 141
Mexico 23(26%) 42 (47%) 12(135%) 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

ment and VAS for overall well being assess:
ment) was evaluated 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
significant then there is good agreement
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 hedlth concepts (PF, RP, BR, GH,
REB, PT, PE, SE, MH, BE) that were
included in the analysis performed 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 correlation 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 which ex-
pressed 100% of the common variance
explained by the factor model [thiswas also
supported by an analysis of the eigenvalues
graph (scree plot)]; d) the factors were
rotated by the varimax method.

Software. All of the datawere entered into a
database (Microsoft Access) for the scoring
calculation and were 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 afina
modification of the items contained in the
final forward version was made based on
the results from the psychometric evalua
tions.

QOutcome of the project

CHAQ cross-cultural adaptation
Translated versions of the CHAQ have
aready been published in the following 7
countries: Argentina (31), Brazil (Portu-
guese) (32),Spain (Castillian Spanish) (33),
Italy (34), Mexico (Spanish) (35), Norway
(36), and Sweden (37). The CHAQ is aso
available in the medical literature (not as a
part of this project) in Arabic (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
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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
Yugoslavia 3 forward translations and 1
backward translation were made. For
France 2 forward and 1 backward transla-
tions were carried out.

Three backward and three forward tranda-
tions were obtained for the other 16 coun-
tries:Belgium,Croatiathe 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 tranda
tions has been previously published, specif-
icaly the French-Canadian, German, and
United Kingdom English versions in one
study (23), and the Swedish (40), Norwe-
gian (41), Dutch (42), French (43), Aus-
tralian (44), and Yugodavian (45) versions
in separate studies. Tranglations of the CHQ
into other languages are al so pending.

As with the CHAQ, for countries with simi-
lar languages the aready 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
from the Spanish Cadtillian version, and
French and German Swiss versions from the
original French and German versions.

One forward and one backward trandation
were carried out for 3 countries: Bulgaria,
Latvia, and Poland. For Finland and Yugo-
slavia, 3 forward trandations and 1 back-
ward translation were done.

Three backward and three forward tranda-
tions were obtained for the other 15 coun-
tries: Argentina, Croatia, the Czech Repub-
lic, Denmark, Georgia, Greece, Hungary,
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 cross-cultural adaptation
refers to the measurement of the same phe-
nomenon in different 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-
cultural adaptation procedures were not
applied in the countries for which transda
tions of the CHAQ (31-37) and CHQ were
aready available (2, 23, 40-43).

For the countries which share similar lan-
guages, the questionnaires were adapted
from the tranglations 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 required
merely achange in certain words whose use
is different in the different countries. For all
the other countries, the trandation guide-
lines (17) proved both easy to apply and
reliable. The back trandations showed that
the concepts most difficult to render in the
target language were the questionnaire
instructions and the categories of answers to
the item questions. For al the other con-
cepts there was an excellent concordance
between the back trandations and the origi-
nal American English version, indicating
the reliability of the method.

All of the trandations presented in this sup-
plement were evaluated using traditional
multi-trait item scaling analysis (20, 23),
irrespective of whether they had aready
been published or not. The probe technique
confirmed that the categories of answers
were the most dif ficult concepts for parents
to understand in the cases of both the
CHAQ and the CHQ. For the CHAQ, other
concepts difficult to understand were the
part of the questionnaire that uses a differ-
ent format to elicit responses (use of aids
and devices, or the categories for which
help is needed, and the 2 VAS for pain
assessment and global evaluation), and
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
difficult to understand, especialy 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
PRINTO researchers decided to include
only the parent-administered versions of the
two 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
performin an on-going clinicd tria 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
trandated versions proved to be reliable and
valid tools for the functional, physical and
psychosocia assessment of children with
JA and can be easily applied in routine
clinical practice and in clinical trials. The
use of carefully validated trandations will
alow the standardised evaluation of the
health-related quality of life in children
with JIA and other paediatric rheumatic dis-
€ases.

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.
Permission to reproduce the texts of the
trandations for the purposes of illustrating
the findings in this project were obtained
from the original developers of the CHAQ
and the CHQ.

Acknowledgements

We are indebted to the PRINTO national
co-ordinators (listed in the preface to this
supplement) who are responsible for coor-
dinating the work of data collection by the
PRINTO paediatric rheumatology centres
in their respective countries, and to the fam-
ilies of the JA patients and their healthy
controls who participated in this study.

References

1. STRAND CV, RUSSELL AS: WHO/ILAR task-
force on quality of life. J Rheumatol 1997; 24:
1630-3.

2. LANDGRAF JM,ABETZ L, WARE JE: The CHQ
User's Manual. 1st ed., Boston, Massachu-
setts, The Health Institute, New England Me-
dical Center, 1996.

3. COULTON CJ, ZBOROWSKY E, LIPTON J,
NEWMAN AJ Assessment of the reliability
and validity of the Arthritis Impact Measure-
ment Scales for children with juvenile arthri-
tis. Arthritis Rheum 1987; 30: 819-24.

4. HOWES, LEVINSON J, SHEARE et al.: Devel-
opment of a disability measurement tool for
juvenile rheumatoid arthritis. The juvenile
arthritis functional assessment report for chil-
dren and their parents. Arthritis Rheum 1991;
34: 873-80.

5. SINGH G, ATHREYA B, FRIES JF, GOLDSMITH
DP: Measurement of health status in children
with juvenile rheumatoid arthritis. Arthritis
Rheum 1994; 37: 1761-9.

6. WRIGHT FV, LAW M, CROMBIE V, GOLD-
SMITH CH, DENT P. Development of a self-
report functional status index for juvenile
rheumatoid arthritis. J Rheumatol 1994; 21:
536-44.

7. DUFFY CM, ARSENAULT L, DUFFY KNW,



Review of the general methodology / N. Ruperto et al.

PAQUIN JD, STRAWCZYNSKI H: Thejuvenile
arthritis quality of life questionnaire devel op-
ment of a new responsive index for juvenile
rheumatoid arthritis and juvenile spondy-
|oarthritides. J Rheumatol 1997; 24: 738-46.

8. TUCKER LB, DENARDO BA, ABETZ LN,
LANDGRAF JM, SCHALLER JG: The child-
hood arthritis health profile: validity and reli-
ability of the condition-specific scales.
Arthritis Rheum 1995; 38 (Suppl.): S183.

9. RUPERTON, LEVINSON JE,RAVELLI A et al.:
Longterm health outcomes and quality of life
in American and Italian inception cohorts of
patients with juvenile rheumatoid arthritis. I.
Outcome status. J Rheumatol 1997; 24: 945-
51.

10. RUPERTO N, RAVELLI A,LEVINSON JE et al.:
Longterm health outcomes and quality of life
in American and Italian inception cohorts of
patients with juvenile rheumatoid arthritis. I1.
Early predictors of outcome. J Rheumatol
1997; 24: 952-8.

11. GIANNINI EH, RUPERTO N, RAVELLI A,
LOVELL DJ, FELSON DT, MARTINI A: Prelimi-
nary definition of improvement in juvenile
arthritis. Arthritis Rheum 1997; 40: 1202-9.

12. RUPERTO N, MARTINI A, for PRINTO:Use of
unlabelled and off licence drugs in children.
A European paediatric rule is needed to pro-
tect children. BMJ 2000; 320: 1210-1.

13. RUPERTO N, MARTINI A, for PRINTO: A Euro-
pean network for randomised actively con-
trolled clinical trials in paediatric rheumatic
diseases: parenteral methotrexate in medium
versus higher doses in juvenile chronic arthri-
tis. “X1V European League Against Rheuma-
tism Congress and VI European Paediatric
Rheumatology Congress’ Scotland, 6-11
June 1999. Ann Rheum Dis 1999; Conference
Proceedings, Speakers' Abstract: 25.

14. BRUNNER HI,GIANNINI EH: Evidence-based
medicine in pediatric rheumatology. Clin Exp
Rheumatol 2000; 18: 407-14.

15. PETTY RE, SOUTHWOOD TR, BAUM J et al .:
Revision of the proposed classification crite-
riafor juvenileidiopathic arthritides: Durban,
1997. J Rheumatol 1998; 25: 1991-4.

16. RUPERTO N, RAVELLI A, FALCINI F et al.:
Performance of the preliminary definition of
improvement in juvenile chronic arthritis pa-
tients treated with methotrexate. Ann Rheum
Dis 1998; 57: 38-41.

17. GUILLEMIN F, BOMBARDIER C, BEATON D:
Cross-cultural adaptation of health-related
quality of life measures: literature review and
proposed guidelines. J Clin Epidemiol 1993;
46: 1417-32.

18. BRISLIN RW: Back-translation for cross-cul-
tural research. J Cross-cultural Psychol 1970;
1: 185-216.

19. SHUMAN H: The random probe: atechnique
for evaluating the quality of closed questions.
American Journal of Sociology Review 1966;
31:218-22.

20.WARE JE, JR., HARRIS WJ, GANDEK B,
ROGERS BW, REESE PR: MAP-R for Wn -

dows: Multitrait/Multi-item Analysis Pro -
gram - Revised User’s Guide. Version 1.0,
Boston, MA, USA, Health Assessment Lab,
1997.

21. CAMPBELL DT, FISK DW: Convergent and
discriminant validation by the multitrait-mul -
timethod matrix. Psychological Bulletin
1959; 56: 85-105.

22.HAYASHI T, HAYS RD: A microcomputer
program for analyzing multitrait-multime-
thod matrices. Behav Res Methods, Instrum
Comput 1987; 19: 345-8.

23.LANDGRAF JM, MAUNSELL E, SPEECHLEY
KN et al.: Canadian-French, German and UK
versions of the Child Health Questionnaire:
methodology and preliminary item scaling
results. Qual Life Res 1998; 7: 433-45.

24. LIKERT RA: A technique for the measurement
of attitudes. Arch Psychol 1932; 140: 5-55.
25. CRONBACH LJ: Coefficient alpha and the in-
terna structure of tests. Psychometrika 1951;

16: 297-334.

26.FLEISSJL: The Design and Analysis of Cini -
cal Experiments. New York, Wiley, 1986.

27.ROSNER B: Fundamentals of Biostatistics.
Belmont, Duxbury Press, 1995.

28. COHEN J: A coefficient of agreement for no-
minal scales. Educ Psychol Meas 1960; 20:
37-46.

29.LANDIS JR, KOCK GC: The measurement of
observer agreement for categorica data. Bio -
metrics 1977; 33: 159-74.

30.BLAND JM,ALTMAN DG: Statistical methods
for assessing agreement between two meth-
ods of clinical measurement. Lancet 1986; 1:
307-10.

31. MOROLDO MB, DE CUNTO C, HUBSCHER O
et al.: Cross-cultural adaptation and valida
tion of an Argentine Spanish version of the
Stanford Childhood Health Assessment
Questionnaire. Arthritis Care Res 1998; 11:
382-90.

32.LEN C, GOLDENBERG J, FERRAZ MB,
HILARIO MOE,OLIVEIRA LM,SACCHETTI S
Crosscultural reliability of the Childhood
Health Assessment Questionnaire. J Rheuma -
tol 1994; 21: 2349-52.

33. GARCIA-GARCIA JJ, GONZALEZ-PASCUAL E,
POU-FERNANDEZ J, SINGH G, JMENEZ R:
Development of a Spanish (Castilian) version
of the Childhood Health Assessment Ques-
tionnaire. Measurement of health status in
children with juvenile chronic arthritis. Clin
Exp Rheumatol 2000; 18: 95-102.

34. FANTINI F, CORVAGLIA G, BERGOMI P et al .
Validation of the Italian version of the Stan-
ford Childhood Health Assessment Question-
naire for measuring functional status in chil-
dren with chronic arthritis. Clin Exp Rheuma -
tol 1995; 13: 785-91.

35. GOYCOCHEA-ROBLES MV, GARDURNO-
ESPINOSA J, VILCHIS-GUIZAR E, ORTIZ-
ALVAREZ O, BURGOS-VARGASR: Validation
of a Spanish version of the Childhood Health
Assessment Questionnaire. J Rheumatol
1997; 24: 2242-5.

36.FLATO B, SORSKAARD, VINJE O et al.: Mea
suring disability in early juvenile rheumatoid
arthritis: Evaluation of a Norwegian version
of the childhood Health Assessment Ques
tionnaire. J Rheumatol 1998; 25: 1851-8.

37.ANDERSSON GARE B, FASTH A, WIKLUND
I: Measurement of functional status in juve-
nile chronic arthritis: evaluation of a Swedish
version of the Childhood Health Assessment
Questionnaire. Clin Exp Rheumatol 1993; 11:
569-76.

38.AL-JARALLAH K, SHEHAB D, MOUSSA
MAA: Measurement of the functional statusin
juvenile rheumatoid arthritis: Evaluation of
the Arabic version of the Childhood Health
Assessment Questionnaire. Med Principles
Pract 1999; 8: 281-6.

39. ARGUEDAS O, ANDERSSON-GARE B, FASTH
A,PORRAS O: Development of a Costa Rican
version of the Childhood Health Assessment
Questionnaire. J Rheumatol 1997; 24: 2233-
41.

40.LANDGRAF M, ERLING A, WIKLUND I,
ABETZ L, WARE JE: The Child Health Ques-
tionnaire: issuesin tranglation, language, and
culture for Swedish children and their par-
ents. 2nd Meeting of the International Society
for Quality of Life Research, Montreal, Que-
bec, Canada (14-17 October 1995),poster no.
2001.

41. SELVAAG AM, FLATO B, LANDGRAF M et
al.: Evauation of the Norwegian version of
the Child Health Questionnaire (CHQ) in
children with juvenile arthritis. Proceedings
of the V1l European Paediatric Rheumatology
Congress: Annual scientific meeting of
PRES. 23-27 September 2000, Geneva,
Switzerland. Ann Rheum Dis 2000; 59: 713-
49

42. RAAT H,STURMANS F, LANDGRAF JM,BON-
SEL GJ, GEMKE RJBJ. Hedth status assess
ment with the Child Health Questionnairein a
Dutch population of children (5-13 years).
XXII International Congress of Pediatrics,
Amsterdam The Netherlands (August, 1998),
paper no. 1998.

43. LEPLEGE A, RODARY C, ECOSSE E, KALIFA
C, BERNARD JL: Adaptation into French of
an international generic health-related quality
of life scale, and validation of this scale on a
population of children suf fering from cancer.
Proceeding of the European Health Psychal -
ogy Society, Bordeaux, Sept 3-5, 1997.

44. WATER EWRIGHT M, WAKE M, LANDGRAF
JM, SALMON L: Measuring the health and
well being of children and adolescents:A pre-
liminary comparative evaluation of the Child
Health Questionnaire (CHQ-PF50). Ambula -
tory Child Health 1995; 5: 131-41.

45.LEGETIC B, KVRGIC S, NICIFOROVIC-
SURKOVIC O: Quality of Life among school
children and youth in Yugoslavia. Child/Par-
ent Differences. Abstract presentation 2000;
7th Annual Conference of the International
Society for Quality of Life Resear ch, Vancou-
ver, Canada.



