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Abstract

Background: Health-related quality of life (HRQol) assessment, encompassing the adolescents’ perceptions of their
mental, physical, and social health and well-being is increasingly considered an important outcome to be used to
identify population health needs and to provide targeted medical care. Although validated instruments are
essential for accurately assessing HRQol outcomes, there are few cross-culturally adapted tools for use in Brazil,
and none designed exclusively for use among adolescents. The Vécu et Santé Percue de |'Adolescent (VSP-A) is a
generic, multidimensional self-reported instrument originally developed and validated in France that evaluates
HRQoL of ill and healthy adolescents.

Purpose: To cross-culturally adapt and validate the Brazilian-Portuguese version of the VSP-A, a generic HRQoL
measure for adolescents originally developed in France.

Methods: The VSP-A was translated following a well-validated forward-backward process leading to the Brazilian
version. The psychometric evaluation was conducted in a sample of 446 adolescents (14-18 years) attending 2
public high schools of Sdo Gongalo City. The adolescents self-reported the Brazilian VSP-A, the validated
Psychosomatic Symptom Checklist and socio-demographic information. A retest evaluation was carried out on a
sub-sample (n = 195) at a two-week interval.

The internal construct validity was assessed through confirmatory factor analysis (CFA), multi-trait scaling analyses,
Rasch analysis evaluating unidimensionality of each scale and Cronbach’s alpha coefficients. The reproducibility was
evaluated by intra-class correlation coefficients (ICC). Zumbo's ordinal logistic regression analysis was used to
detect differential item functioning (DIF) between the Brazilian and the French items. External construct validity
was investigated testing expected differences between groups using one-way analysis of variance (ANOVA), Mann-
Whitney tests and the univariate general regression linear model.

Results: CFA showed an acceptable fit (RMSEA=0.05; CFI=0.93); 94% of scaling success was found for item-internal
consistency and 98% for item discriminant validity. The items showed good fit to the Rasch model except 3 items with
an INFIT at the upper threshold. Cronbach’s Alpha ranged from 0.60 to 0.85. Test-retest reliability was moderate to good
(ICC=0.55-0.82). DIF was evidenced in 4 out of 36 items. Expected patterns of differences were confirmed with
significantly lower physical, psychological well being and vitality reported by symptomatic adolescents.
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Conclusions: Although DIF in few items and responsiveness must be further explored, the Brazilian version of VSP-
A demonstrated an acceptable validity and reliability in adolescents attending school and might serve as a starting

point for more specific clinical investigations.

Background

Adolescents currently comprise 20% of the world’s
population and 85% of them live in developing countries
[1]. In Brazil, there are about 35 million adolescents
aged 10-19 years, representing 21% of the country’s
population [2]. The vulnerability of this large age group
highlights the need for community health evaluation
and medical care in this population.

The World Health Organization (WHO) defines ado-
lescence as a period of “transition from childhood to
adulthood, during which young people experience
changes following puberty, but do not immediately
assume the roles, privileges and responsibilities of adult-
hood” [3]. Adolescents undergo rapid biological, psycho-
logical and social developmental changes that result in
diverse vulnerabilities. Social transitions and health pro-
gress have changed adolescent health; today their health
problems are often related to risky behaviour and
chronic illness. In developing countries, violence and
accidents are the main determinants of morbidity and
mortality in this age group [4]. In these countries, ado-
lescents also face problems such as early pregnancy,
school drop-out and substance abuse [4-6].

Therefore, health-related quality of life (HRQoL) mea-
sures, assessing adolescents’

physical, emotional, and social health and well-being,
is increasingly considered an important outcome to be
used to identify population health needs and to provide
targeted medical care. Although in the last decades the
HRQoL of adolescents has been investigated in many
European, American and Asian countries [7-9], data are
lacking on the general aspects of HRQoL for Brazilian
teens.

In order to better examine Brazilian adolescents’
HRQoL, appropriate measures with sound psychometric
properties studied in this specific context of use are
needed. The WHO’s definition of HRQoL emphasised
that quality of life is largely dependent on culture and
values on health perceptions, physical well-being, social
roles and cognitive functioning [10,11]. This has several
implications. First, instruments to be used in adoles-
cence are to be based on a HRQoL definition relevant
to this age-group and thus should be developed accord-
ing to the teen’s point of view and account for their
maturity and cognitive development. Second, whenever
possible, the questionnaires should be self-reported by
the adolescents in order to elicit the adolescents’ per-
ception on their own quality of life [12-15]. Third, a

special attention should be paid to respecting cultural
differences in the appraisal of the HRQoL of the
individuals.

Few instruments evaluating teens’ HRQoL have been
validated for use in the Brazilian socio-cultural context.
Two instruments are condition-specific HRQL instru-
ments. The Child Perceptions Questionnaire (CPQ11-
14) measures the impact of oral health abnormalities on
the quality of life of children [16,17], whereas the Child-
hood Health Assessment Questionnaire (CHAQ) asses-
sing functional ability in daily living activities initially
was developed to be used in children and adolescents
with juvenile idiopathic arthritis but also applied in
other disabling conditions [18,19]. Two others are gen-
eric HRQL instruments.

The Child Health Questionnaire (CHQ) [18,20] was
modeled after the SF-36 to survey health status in the
Medical Outcomes Study. The child self-report version
of the CHQ consists of 87 items, and was developed for
children from 10 years of age; a version that can be
completed by the parent is available in 2 lengths - 50 or
28 items [21,22]. It comprises 14 constructs: physical
functioning, role/social functioning, general health per-
ceptions, bodily pain, parental time impact, parental
emotional impact, role/social behavioural, role/emo-
tional behavioural, self-esteem, mental health, general
behaviour, family activities, family cohesion and change
in health. Cronbach’s alpha ranged from 0.43 to 0.97 for
all the scales [21].

The Pediatric Quality of Life Inventory (PedsQL)
[8,23-27] was derived from the Pediatric Cancer Quality
of Life Inventory (PCQL), and underwent several refine-
ments to originate the generic measure [24]. The
PedsQL 4.0 Generic Core Scales is a brief and easy to
score instrument that can be administrated through a
child self-report and a parent proxy-report to assess
quality of life of children and adolescents with ages ran-
ging from 2 to 18 years [8]. The instrument encom-
passes the following constructs: physical functioning (8
items), emotional functioning (5 items), social function-
ing (5 items) and school functioning (5 items) [8,23,24].
The item-scale correlations of the 23 items of the
PedsQL showed that most items (19/23) for self-report
and all items for proxy-report met or exceeded 0.40 [8].
Most self-report scales and proxy-report scales of the
PedsQL approached or exceeded the minimum reliabil-
ity standard of 0.70. When chronically ill, acutely ill, and
healthy children were compared using the PedsQL, the
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scales demonstrated differences among the three groups,
that is, healthy children presented higher scores than
acutely or chronically ill children in all constructs [8].
The Vécu et Santé Percue de ’Adolescent (VSP-A),
developed in France, evaluates the HRQoL of ill and
healthy adolescents. It is a generic, multidimensional
self-reported instrument whose items were generated
from individual interviews and focus groups conducted
with adolescents [28,29]. It was specifically designed for
this age group and has been validated in other countries
including Spain and Colombia [30,31]. The VSP-A com-
prises 36 items assessing the following constructs: psy-
chological well-being (5 items), physical well-being
(4 items), body image (2 items), vitality (5 items), rela-
tionship with friends (5 items), relationship with parents
(4 items), relationship with teachers (3 items), sentimen-
tal and sexual life (2 items), leisure activities (4 items)
and school performance (2 items) [28-34]. All the VSP-
A scales achieved a Cronbach alpha of at least 0.74 [28].
Item-scale correlations of the VSP-A demonstrated
that each item achieved the 0.40 standard for item-
convergent validity; the correlation of each item with its
constitutive scale was higher than with the others [28].
The original VSP-A was applied to healthy adolescents,
a group of adolescents presenting with an acute condi-
tion and a group of adolescents with a chronic disease.
Healthy adolescents reported a significantly higher
HRQL than others on most of the contructs [28,29].
The psychometric properties of PedsQL, CHQ and
VSP-A are similar but there are some differences in the
constructs assessed. Four aspects were considered when
selecting the VSP-A to be cross-culturally adapted for
use among Brazilian adolescents. First, VSP-A showed
to be a robust instrument, that is easy to complete and
score. Second, compared to the PedsQL and CHQ,
VSP-A is the solely instrument designed exclusively for
use among adolescents and developed according to the
teens’ point of view, which is fundamental for a HRQoL
instrument, as this concept relies on the individual’s
perception. Third, it comprises fundamental constructs
regarding the teen’s HRQoL, including relationship with
parents, friends and teachers, as well as body image and
sentimental and sexual life. Nowadays, those concepts
are recognized as major components of adolescents’
quality of life since teens are changing their social role
and desire to be socially accepted by their peers, school
and community [35]. In particular, during adolescence
there is a reorganization of the relationship with parents,
thus this is a very important issue to be addresses.
Finally, VSP-A focuses on the well-being, feelings and
perceptions of the teens, while PedsQL and CHQ focus
on functioning (what children or adolescents can do).
Undoubtedly, functional status affects one’s quality of
life, but other aspects such as relationships, life
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satisfaction and well being should be assessed [36].
From the adults’ perspective, quality of life and health
status are considered different constructs and this dis-
tinction has to be considered when selecting instru-
ments to be used in quality of life research [37].

When our study was implemented, the parent’s form
of the CHQ (CHQ-PF50) was the only generic tool vali-
dated in Brazil. Thus, a validated version of the VSP-A
might fill a gap in the instruments available to measure
HRQoL in Brazil and might be useful to complement
the assessment of Brazilian adolescents’ health. Never-
theless, when a HRQoL measure is to be employed
across cultures and meaningful cross-cultural compari-
sons are expected, the tool needs to show not only its
reliability and validity in each cultural context but also
the equivalence between the different versions of the
measure [38].

The purpose of this study was to cross-culturally
adapt and validate the Brazilian-Portuguese version of
the VSP-A for use in healthy adolescents.

Methods

Study population and design

The sample consisted of adolescents attending two pub-
lic high schools in Sdo Gongalo City, located 30 km
from the state capital of Rio de Janeiro and comprising
a population of 960 631 inhabitants, of which 16% are
adolescents. Of the 147 319 children and adolescents
attending private or public schools, 77% attend public
schools [2]. The socioeconomic position of the pupils’
families of the targeted schools is low and similar to
that of the population of adolescents attending public
schools in Sdo Gongalo City. All adolescents aged 14 to
18 years from both schools were invited to participate.

The students were proposed to complete the HRQoL
questionnaire as well as a symptom checklist, and pro-
vided socio-demographic information (age, gender and
the main occupation of the head of the household). The
socio-economic position was derived from the occupa-
tion of the head of the household. The jobs or occupa-
tions were classified into two groups: elementary and
professional. Elementary are distinguished from profes-
sional occupations, which require graduate-level educa-
tion and are associated with higher socio-economic
positions. Students were asked whether they would
agree to be interviewed again at about a two-week
interval.

The Ethics Committee of Rio de Janeiro State Univer-
sity approved the study, and all adolescents signed an
informed consent form. Informed parental consent was
not required since the adolescents, at least 14 years old,
were considered to be legally able to independently con-
sent to participate in research evaluating their own qual-
ity of life.
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HRQoL Measure

The HRQoL measure to be adapted and validated in
Brazilian Portuguese was the VSP-A, a self-reported,
easy-to-complete, reliable and valid questionnaire for ill
and healthy adolescents [28,29]. It comprises 36 ques-
tions divided into ten scales. The adolescents indicated
on a 5-point scale the frequency or intensity of each
item in the last four weeks. Negatively worded items
were reversed so that higher scores indicated higher
HRQoL levels. A score for each dimension scale was
calculated as well as a total index (VSP-A index),
derived by summing the scales, that can be interpreted
as a global rating of the overall adolescent’s HRQoL.
Scores were linearly transformed to a 0-100 scale with
100 indicating the highest HRQoL.

Symptoms measure

The adolescents completed the Psychosomatic Symptom
Checklist (PSSC), a self-administered questionnaire
composed of 17 items comprising common physical and
psychological symptoms (e.g., headache, fatigue and
depression) previously adapted for use in Brazil [39].
They recorded, on a 5-point scale, the frequency of each
symptom in the last year. Higher scores determined
higher frequency. Adolescents were considered sympto-
matic if the reported symptoms occurred at least once a
week and asymptomatic if symptoms were reported less
than once a week.

Cross-cultural adaptation and validation process

The first step of the process consisted in producing a
Brazilian version of the VSPA, showing semantic equiva-
lence with the original French version. Second, the psy-
chometric properties of the Brazilian version were
investigated to check whether this version behaves simi-
larly to the original French version, considering not only
the reliability and internal construct validity of the
VSPA, but also differential item functioning and exter-
nal validity studies.

Brazilian translation and conceptual equivalence

A forward-backward translation was performed. The
French version was translated into Brazilian-Portuguese
by a Brazilian-Portuguese native speaker with a high
level of fluency in Portuguese and French. The back-
translation into French was undertaken independently of
the forward-translation by a French native speaker.
A panel of specialists, pediatricians and researchers
experienced in the cross-cultural adaptation of instru-
ments, fluent in French, discussed the divergences
observed between the back-translation and the original
French version in order to identify the difficulties
emerged from the translation process. These difficulties
were discussed with the authors of the original instru-
ment and the items were reworded where agreement
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could not be reached. Then, a provisional VSP-A version
was established and pilot-tested in a public high school
in the municipality of Sdo Gongalo, in a sample of 14
adolescents (age range 14-16 years, 64.2% girls) that were
not included in the validation study sample. All the stu-
dents in the pilot test signed an informed consent form.
They were asked whether the items were clear and
understandable, and to rate the level of difficulty and
relevance of each item. They were also asked to make
suggestions in order to modify items they found difficult
or irrelevant. At the end of the questionnaire there was
an open question asking the respondents to report their
opinions, suggestions or comments on the instrument.
The adolescents all agreed that the Brazilian-Portuguese
version of the VSP-A was clear, that the language was of
common use, that the items were relevant and the instru-
ment was in a comprehensive format. The results of the
pilot-test were peer-reviewed yielding a final version of
the Brazilian-Portuguese VSP-A conceptually equivalent
to the French original VSPA and linguistically appropri-
ate for use among Brazilian adolescents. This final ver-
sion of the Brazilian-Portuguese VSP-A was
implemented in a validation field study conducted among
a large sample of students (Figure 1).

Internal construct validity. Internal construct validity
was assessed through confirmatory factor analysis
(CFA), using the French VSP-A scales as a reference.
We aimed to determine how well the model generated
from the results of the original VSP-A fit the data
obtained in Brazil [40]. Maximum likelihood CFA using
polychoric covariance was used to test the fit of these
ordinal data to the model. The adequacy of the model
was analysed using a global index that was responsive to
sample size and complexity of the model (root mean
square error of approximation - RMSEA), as well as an
incremental index that was less dependent on the sam-
ple size (comparative fit index - CFI). An RMSEA lower
than 0.05 indicated a good fit while values lower than
0.08 indicated a fair fit. CFI was expected to be above
0.9 for the model to adequately fit the data.

The structuring of items into scales was also investi-
gated through multi-trait-multi-item analysis. [tem-
internal consistency (IIC) was assessed by correlating
each item with its scale. IIC was supported when an
item-scale correlation was 0.4 or greater. Item-discrimi-
nant validity (IDV) was assessed by determining the
extent to which an item correlated significantly higher
with its own scale (corrected for overlap) than with
other scales ("scaling successes”). Multi-trait scaling ana-
lyses were summarised using tests of individual item
scaling success and calculating the percentage of item
scaling successes relative to the total number of items.

Correlations between scales of the VSP-A Brazilian-
Portuguese version were also examined. The VSP-A
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the Brazilian-Portuguese VSP-A (n=446)

Figure 1 Procedure for the cross-cultural adaptation of the
VSP-A.

domains were expected not to be highly correlated, giv-
ing evidence that the different scales measured different
approaches of the same concept: HRQL.
Unidimensionality of each scale was assessed using Rasch
analysis

Scalability was assessed using item goodness-of-fit sta-
tistics (INFIT); INFIT between 0.7 and 1.2 indicated
that the scale’s items tended to measure the same con-
cept [41].

Reliability

Internal consistency and test-retest reliability were
determined. Cronbach’s alpha coefficient was calculated
to assess the internal consistency of the scales. Estimates
greater than 0.7 were sought [42].
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Reproducibility

The reproducibility of the Brazilian version was evalu-
ated based on a test-retest procedure calculating the
intra-class correlation coefficient (ICC) among a sample
of 195 adolescents who were retested about two weeks
later (+ one week) and did not report any major life
events, namely disorders that led to absenteeism or hos-
pitalization, in this time interval.

Differential item functioning (DIF)

Cross-cultural equivalence of the VSP-A items was eval-
uated by investigating whether the translated Brazilian
items function the same way as the original French
items. We compared the INFIT of Brazilian and French
samples to identify invariance of item calibrations. DIF
analyses were performed to describe the performance of
items and dimensions across different groups and to test
their cross-cultural applicability [43]. If an item func-
tions differently in the original and translated versions,
it exhibits DIF. Non-uniform DIF, which exists when
the probability of giving a particular answer at a given
level of health varies both by country and levels of
health, was calculated. Zumbo’s ordinal logistic regres-
sion analysis was used to detect DIF [43].This approach
enabled quantification of the magnitude of DIF by a
pseudo-R? difference (A-R*) measure, expressing the
increase in explained item variance by including the
variable for group membership. A cut-off point of 2%
was used for DIF [43].

Acceptability

The percentage of respondents achieving the lowest
(floor effect) and the highest (ceiling effect) score in
each dimension and the percentage of missing dimen-
sion scores were calculated. Floor and ceiling effects
exceeding 15% were considered high [44]. A large
amount of missing scores as well as high floor or ceiling
effects would be indicative of difficulty in using the
questionnaire and interpreting scores (reflecting accept-
ability for the clinicians, or “users”). The mean time
needed to complete the VSP-A Brazilian-Portuguese
version was also calculated as the difference between
start time, namely the time the questionnaire was given
to the students, and the end time, when they returned
the instrument fulfilled. A short time of completion sug-
gests a greater acceptability for both “users” and
respondents.

External construct validity

Based on the literature, some hypotheses were generated
in order to investigate the external construct validity of
the VSP-A Brazilian-Portuguese version.

First, we hypothesised that, within the Brazilian sam-
ple, dimension scores would vary between subgroups of
adolescents according to gender and the symptoms
reported. We expected HRQoL scores to be lower in
symptomatic adolescents, and Brazilian girls to score
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lower in dimensions such as physical and psychological
well-being and body image [45-47].

Second, we also compared adolescent HRQoL between
French and Brazilian samples

The Brazilian sample belongs to a low socioeconomic
class and faces problems such as violence and teenage
pregnancy, so we expected these adolescents to score
lower in the physical and psychological well-being and
sentimental and sexual life scales when compared to
French teens [48-51]. We also expected Brazilian adoles-
cents to score lower in the school performance scale
when compared to French adolescents [52].

One-way analysis of variance (ANOVA), Mann-Whit-
ney tests and the multivariate general linear model were
used to compare the dimension scores between: (1) boys
and girls; (2) symptomatic and non-symptomatic adoles-
cents; and (3) Brazilian and French pupils.

Description of the population features. Standard
descriptive statistics of the sample characteristics were
computed: means and standard deviations for continu-
ous variables, and effectives and percentages for catego-
rical variables. Groups of adolescents were compared
using Chi” tests or accurate Fisher tests for qualitative
variables, and ANOVA or Mann-Whitney tests for
quantitative variables depending on the conditions of
application. For all tests, statistical significance was set
at p < 0.05.

SPSS 13.0, MAP - R (Multi-trait analysis program),
LISREL 8.52 and Winsteps 3.42 software were used.

Results

Sample Characteristics

A total of 446 adolescents completed the Brazilian-Por-
tuguese version of the VSP-A (response rate 87.9%).
The ages ranged between 14 - 18 years (mean 16.6
years, SD 1.1); 53.6% were girls. Of the 373 students
(83.6% of the respondents) that reported the occupation
of the head of the household, 85.7% were elementary
service workers, 7.2% professional workers, 3.6% house-
wives, 2.9% retired and 0.6% unemployed. The pupils
who were not included did not differ significantly from
those included with regard to demographic features.
Half of the 396 Brazilian adolescents (88.8% of the
respondents) answering the Psychosomatic Symptom
Checklist reported at least one symptom per week. Girls
tended to report significantly more symptoms when
compared to boys (Table 1).

Internal Construct Validity

The CFA showed an acceptable fit (RMSEA = 0.054 and
CFI = 0.93). Examining IIC and IDV, only item 28 (“Have
you been in good physical shape?”) was more highly cor-
related with the vitality scale (r = 0.41, p < 0.05) than
with the physical well-being scale (r = 0.28, p < 0.05),
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which is its own scale (Table 2). Ninety-four percent of
item-hypothesised scale correlations were greater than
0.4 and 98% of item-hypothesised scale correlations were
greater than the correlation of the item to the other
scales, demonstrating scaling success. The patterns of
item-dimension scales correlations support both IIC and
IDV. As expected, VSP-A dimension scores were at most
moderately correlated with each other; the highest corre-
lations were found for the following pairs: school perfor-
mance - relationship with teachers (r = 0.44; p < 0.01),
vitality - physical and psychological well-being (r = 0.41
and r = 0.45, respectively; p < 0.01), psychological well
being - physical well-being (r = 0.49; p < 0.01).

Unidimensionality

The overall scalability of the VSP-A in Brazil was satis-
factory. Most of the items showed a good fit to the
Rasch model (INFIT ranging between 0.7-1.2) with the
exception of the items “Have you been anxious, wor-
ried?” in the psychological well-being dimension (INFIT
= 1.3) and “Have you been accepted, respected by your
teachers?” in the relationship with teachers dimension
(INFIT = 1.3).

Reliability
Cronbach’s alpha coefficients ranged from 0.60 to 0.85
(Table 2). The VSP-A index Cronbach’s alpha was 0.87.
In total, 195 (43.7% of the initial sample) adolescents
participated in the retest (Table 2). This subsample did
not differ from that not included in the retest in terms
of socio-demographic characteristics or scores on the
various VSP-A scales at baseline. The dimension scores
showed fair to good reproducibility (ICC ranging from
0.55 to 0.85).

Cross-cultural item functioning

In general, the amount of DIF between the samples of
French and Brazilian adolescents was low; only 4 out of
the 36 items showed significant DIF: “Have you had
confidence in yourself, been sure of yourself?” (vitality
scale), “Have you been able to get together with your
friends?” (leisure activities scale), “Have you been in
good physical shape?” (physical well-being scale) and
“Have you been anxious” (psychological well-being).
One item, “Have you been discouraged”, was at the
upper threshold for DIF (Table 3).

Acceptability

The mean completion time was 15 minutes. The
amount of scale-level missing data was lower than 5%,
except for the scale on sexual and sentimental life
(42%). A ceiling effect was observed in the body image
scale. In the other dimension scales, ceiling and floor
effects were lower than 15% (Table 2).
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Table 1 Percentage and number of Brazilian boys and girls reporting psychosomatic symptoms at least once a week

in the last year (n = 396 respondents on the PSSC)

Symptoms Total (n = 396) Boys (n = 172) Girls (n = 224)

N % N % N %
Headache * 59 149 8 4.7 51 228
Fatigue * 72 182 24 14.0 48 214
Dizziness * 48 12.1 10 58 38 17.0
Weakness * 34 86 4 23 30 134
Abdominal pain * 30 76 4 23 26 1.6
Insomnia 35 8.8 11 6.4 24 10.7
Depression * 19 4.8 1 0.6 18 8.0
Constipation * 21 53 1 0.6 20 89
Nausea 14 35 3 1.7 1 49
At least one symptom in the last year* 199 503 62 36.0 137 61.2
Two or more symptoms in the last year* 119 30.1 30 174 89 397

* Differences between boys and girls significant at p < 0.05 (chi-square test).

External Construct Validity

On the whole sample, the lowest mean score was found
in the dimension of school performance, whereas the
highest was in the dimension of psychological well-
being; the total VSP-A index score was 58.6 + 13.0
(Table 4). As expected, adolescents reporting at least
one symptom per week presented significantly lower
scores in the six dimension scales and the total score
(Table 3). Supporting our hypotheses, girls scored signif-
icantly lower in five dimension scales and the total score
(Table 3). Adolescents presenting with headaches also
had lower scores in psychological well-being (72.3 +
20.6 vs. 57.2 £ 21.4; p < 0.001), physical well-being
(66.5 + 17.1 vs. 50.8 + 16.3; p < 0.001) and vitality scales
(68.6 £ 21.4 vs. 51.8 + 14.3; p < 0.001). Adolescents
reporting depression scored lower in physical well-being
(65.5 + 17.6 vs. 39.8 + 23.4; p < 0.001), psychological
well-being (71.3 + 19.7 vs. 34.6 £+ 22.4; p < 0.001) and

body image scales (63.3 £ 26.8 vs. 44.5 + 39.8; p <
0.001). Fatigued adolescents scored lower in the follow-
ing scales: vitality (68.8 + 21.3 vs. 57.6 + 21.8; p <
0.001), leisure activities (54.5 + 20.8 vs. 47.6 + 22.7; p <
0.001), physical well-being (67.6 + 17.9 vs. 50.6 + 16.2; p
< 0.001) and psychological well-being (72.6 + 20.4 vs.
57.3 £ 21.2; p < 0.001).

Mean score comparisons adjusted for age and gender
showed that Brazilian teens scored significantly lower in
sexual and sentimental life (French adolescents mean
score 65.9 + 31.7; p < 0.001), leisure activities (French
mean score 64.8 + 26.2; p < 0.001) and relationships
with friends (French mean score 65.6 + 23.0; p < 0.001)
when compared to French adolescents. On the other
hand, Brazilian adolescents scored significantly higher in
psychological well-being (French mean score 63.3 +
24.4, p < 0.001), vitality (French mean score 61.5 + 22.7;
p < 0.001) and relationships with teachers (French mean

Table 2 Descriptive statistics of the Brazilian-Portuguese version of the VSP-A (N = 446)

Scale Missing data (%) Ceiling - Floor effect (%) Inc IDV ICC (N)

PsyWwB 5 (1.1%) 58-04 047-0.61 -0.09-043 0.55% (193)
PhyWB 1 (0.2%) 3.1-02 0.28-0.51 -0.02-041 0.58% (193)
VIT 1 (0.2%) 6.1-07 0.65-0.73 0.20-044 0.73* (193)
RT 4 (1.1%) 13-04 0.53-0.69 0.02-037 0.69* (191)
SP 7 (1.6%) 6.5-54 0.73-0.73 -0.02-042 0.70% (189)
RF 0 38-02 043-0.64 0.01-0.39 0.82% (195)
RP 0 49-43 051-0.65 0.00-043 0.83* (193)
BI 19 (4.3%) 159 - 6.1 0.46-0.46 -0.07-0.36 0.55% (193)
LA 0 13-07 046-0.52 -0.02-0.38 0.75* (193)
SSL 133 (42%) 139-70 0.63-0.63 0.01-0.34 0.74* (120)

VSP-A dimensions: PsyWB - psychological well-being; PhyWB - physical well-being; VIT - vitality; RT - relationship with teachers; SP - school performance;

RF - relationship with friends; RP - relationship with parents; Bl - body image; LA - leisure activities; SSL - sentimental and sexual life; VSP-A scores ranging from 0
(lowest quality of life) to 100 (highest quality of life). Floor - % of cases achieving the lowest score; Ceiling - % of cases achieving the highest score; IIC- Item
internal consistency; IDV - ltem-discriminant validity : minimum - maximum correlation coefficient; ICC - Intra-class test-retest correlation coefficient. * p < 0.001.
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Table 3 Internal consistency (Cronbach’s alpha
coefficient), Unidimensionality (INFIT) and Differential
Item Functioning (DIF) analyses of the 10 dimensions of
VSPA between the Brazilian and the French adolescents

Dimension/Items INFIT INFIT DIF - Non-
Brazil France uniform

Vitality

15 - Happy 1.1 1.1 08

31 -Good mood 09 1.0 11

32- Bright side life 08 08 02

33- Fine round you 09 09 0,9

34 - Confidence in yourself 12 12 4,6

Cronbach’s alpha 0.85 0.84

Relationship with teachers

22- Helped teachers 08 09 0,7

23- Understood teachers 09 08 03

24 - Accepted teachers 13 12 0,0

Cronbach’s alpha 0.79 0.77

School performance

21- Happy with School 1.0 1.0 0,0

grades

35- Good School results 1.0 1.0 0,1

Cronbach’s alpha 0.84 0.83

Relationship with parents

6 - Tell Problems to parents 09 0.7 0,1

7 - Talk to parents 12 1.1 0,1

20 - Understood by parents 09 1.1 2,0

30- Parents give you advise 1.0 1.2 1,7

Cronbach’s alpha 0.80 0.80

Relationship with friends

3 - Talk to your friends 10 09 08

4 - Confide problems to 10 12 1,9

friends

5 - Express to friends 12 1.1 0,1

16 - Helped by friends 08 0.9 0,1

17 - Understood by friends 0.9 08 0,2

Cronbach’s alpha 0.77 0.78

Leisure activities

1- Meet your friends 09 08 3,1

2 - Go downtown with your 09 1.0 13

friends

8 - Invited home by your 1.0 10 1,1

friends

9- Play outside 1.1 1.2 0,2

Cronbach’s alpha 071 081

Body image

25 - Unsatisfied with your 1.0 1.0 0,7

apparence

26 - Fat/thin/short/tall 1.0 1.0 0,5

Cronbach’s alpha 0.64 0.87

Psychological well-being

10 - Preoccupied 0.8 0.7 0,2
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Table 3 Internal consistency (Cronbach’s alpha coeffi-
cient), Unidimensionality (INFIT) and Differential Item
Functioning (DIF) analyses of the 10 dimensions of VSPA
between the Brazilian and the French adolescents
(Continued)

11- Sad 1.0 09 01
12 - Stressed 12 1.1 0,0
13 - Discouraged 0.7 1.1 2,1
14 - Anxious 1.3 1.2 2,7
Cronbach’s alpha 0.76 0.85

Physical well-being

27 - No energy 09 0.8 08
28 - Good physical shape 12 1.2 6,8
29 - Weak or tired 08 0.8 1,1
36 - Pain 1.0 1.1 06
Cronbach’s alpha 0.60 072

Sexual and sentimental life

18 - Sentimental Life 09 0.8 03
19 - Sexual Life 1.1 1.2 03
Cronbach’s alpha 0.70 0.72

INFIT: item goodness-of-fit statistic according to Rasch analyses, in bold values
>=1.2.

Non uniform DIF Zumbo's ordinal logistic regression analyses results, in bold:
values >2.0%.

score 41.9 + 26.0, p < 0.001). No significant differences
were found, although Brazilian ratings tended to be
lower than French ones in physical well-being (French
mean score 62.2 + 21.2, p= 0.94), school performance
(French mean score 51.5 + 24.6, p= 0.51), and body
image (French mean score 63.2 + 34.3, p= 0.94).

Discussion

The objective of this study was to culturally adapt and
validate the Brazilian version of the VSP-A (Table 5).
The choice of this instrument was motivated by the fact
it was a generic instrument specifically developed to
assess adolescent HRQoL taking care the adolescents’
perceptions be reflected by following an extensive quali-
tative approach combining individual interviews and
focus groups in both healthy adolescents and adoles-
cents with a large variety of health conditions [28,29].
Moreover, the VSP-A was developed to be administered
in a form of a questionnaire self-reported by the adoles-
cents. At the time of the study implementation, no
other generic HRQoL questionnaire validated in
Brazilian fulfilled all these requirements. The CHQ-
PF50 (parent form) [18,20] could have been added as a
concurrent measure to explore the convergent validity
of the instruments. However, this would have well com-
plicated the study design since parents’ reports should
have been collected in addition to adolescents’ ones and
was likely to jeopardize the study carrying-out. Because
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Table 4 Mean and standard deviation of the scores of the Brazilian-Portuguese VSP-A scales according to the gender
and presence of psychosomatic symptoms reported on the PPSC

Scale  Whole sample Gender Presence of symptoms
N = 446 Boys Girls p-value (ANOVA)  No symptoms At least one symptom once a week  p-value (ANOVA)

N = 207 N = 239 N =197 N =199

PsyWwB 694 + 206 754 £186 642 +07 p < 0.001 765 £ 181 628 +21.3 p < 0.001

PhyWB 644 + 187 694+ 179 600 +83 p < 0.001 720 £ 151 56.1 £ 182 p < 0.001

VIT 66.3 + 22.2 701 £210 629+ 225 p <0001 715+ 20 614 + 229 p < 0.001

RT 494 + 244 489 + 233 499+ 252 068 519+ 23 472 + 260 p < 0.05

SP 488 + 262 483 + 264 491 £ 259 075 516 £ 245 476 + 27.1 012

RF 614 + 207 549 +188 670+ 208 p <0001 61.2 +£ 207 62.8 + 209 04

RP 53.0 + 26.2 554 +249 510+272 080 554 + 25.1 50.7 £ 274 0.8

BI 61.6 + 28.1 650 + 252 588 +£300  0.023 66.2 +£ 269 592 £ 278 p < 0.05

LA 53.6 = 20.8 577 £195 500+13 p < 0.001 56.1 £ 19.7 503 £ 219 p < 0.001

SSL 596 + 324 593 +307 599+42 087 57.7 +32.1 61.8 +33.1 0.26

Index 586 + 130 60.7 + 12,1 563 + 35 p < 001 623 + 11.7 553 + 135 p < 0.001

VSP-A dimensions: PsyWB - psychological well-being; PhyWB - physical well-being; VIT - vitality; RT - relationship with teachers; SP - school performance; RF -
relationship with friends; RP - relationship with parents; Bl - body image; LA - leisure activities; SSL - sentimental and sexual life; VSP-A scores ranging from 0

(lowest quality of life) to 100 (highest quality of life).

the main objective of this study was to address the ado-
lescents self-reports of HRQoL we chose not to collect
parents’ reports neither with the VSP-A parent version
nor with the CHQ-PF50. More recently, the PedsQL
was adapted and tested with Brazilian adolescents and
their parents [25-27]. The comparison of these different
HRQoL questionnaires in a large sample of Brazilian-
Portuguese adolescents would bring useful information
for the users of HRQoL helping in the choice of the
questionnaires the most suitable to the study purpose.
Besides, although the benefits of collecting adoles-
cent’s self-reports of HRQoL are widely stressed, the
fundamental role for parent proxy-reports in clinical
trials and health services research should be mentioned.
In situations where the adolescent is unable to complete
a HRQoL tool, such as in cognitive deficiencies or
severe diseases, HRQoL assessment should rely on
proxy reports or else be given up. Furthermore, given
that perceptions of the parents or guardians often drive
health care utilization, parent proxy-reports may be use-
ful to better understand factors impacting the access to
healthcare dedicated to children and adolescents. Par-
ent-proxy reports can provide complementary informa-
tion regarding adolescents’ mental health and well-being
[53,54]. Therefore further studies are necessary to evalu-
ate the applicability and validity of the parent-proxy ver-
sion of the VSP-A in the Brazilian context [55].
Cross-cultural adaptation and validation of a HRQoL
instrument requires that the translated tool not only be
linguistically appropriate for use in the target population
and conceptually equivalent to the original one, but also
show satisfactory psychometric properties and cross

cultural measurement equivalence. One interest of this
study was to assess the validity of the Brazilian version
of the VSP-A using methods relying on both classical
test theory and item response theory. Zumbo’s method
using ordinal logistic regression (OLR) was favoured
since OLR-based techniques were found to be superior
to Mantel-Haenszel in identifying items that had nonu-
niform DIF [56].

The results support the structural validity of the
instrument in the Brazilian population. The domains
described in this French adolescent measure were found
to be appropriate to investigate HRQoL in Brazilian
pupils, since the results of CFA and Multi-trait-multi-
item analysis confirmed its multidimensional structure
was satisfactory with one limitation regarding item 28
(“Have you been in good physical shape?”). This item
originally belonging to the physical well-being scale
showed a significantly higher correlation with the vitality
scale. Regarding unidimensionality, item misfit was
observed in 2 of 36 items, but these items showed
neither DIF nor scalability problems. However, the item
28 exhibited values at the upper threshold for misfit
according to Rasch analysis and presented DIF. Internal
consistency reliability remained satisfactory despite of
slightly lower Cronbach’s alphas found for the VSP-A
index, and for body image and physical well-being
scales, compared to those obtained in the original study
(0.87 vs. 0.91, 0.64 vs. 0.85 and 0.60 vs. 0.84, respec-
tively) [28]. Regarding item functioning across cultures,
most VSP-A items appeared to function equivalently
across France and Brazil. Although 4 of 36 items
showed significant DIF (11%), the effect sizes for the
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Table 5 Brazilian-Portuguese version of the VSP-A

Item meaning Brazilian-Portuguese Version
During the past 4 weeks, Nas Ultimas 4 semanas,

1. Have you been able to get together your friends? Vocé podde encontrar em grupo com seus colegas, amigos ou amigas?

2. Have you been able to go out (to the mall/shopping Vocé pode sair (passear na rua, ir ao shopping, ir a piscina, praia ou ao cinema)?
centre, to a movie/cinema...)?

3. Have you been able to talk with your friends ? Vocé pode conversar com seus colegas, seus amigos ou suas amigas?

4. Have you been able to confide in, talk about your Vocé pode abrir-se, falar de seus problemas com seus colegas, amigos, suas amigas?

problems with your friends?

5. Have you been able to express yourself freely to your Vocé pode expressar-se liviemente, dar sua opinido a seus colegas, amigos ou

friends? amigas?

6. Have you been able to confide in, talk about your Vocé pode abrir-se, falar de seus problemas com seus pais?
problems with your parents?

7. Have you been able to express yourself freely to your Vocé pode expressar-se liviemente, dar sua opinido a seus pais?
parents?

8. Have you been invited your friends' home or invited Vocé foi para a casa de seus colegas, amigos/suas amigas?
them to yours?

9. Have you played outside with your friends (catch, Vocé saiu ao ar livre para se divertir com seus colegas, amigos e amigas (passear,
bicycling, roller-blading..)? andar de bicicleta, jogar volei ou futebol)?

10. Have you been anxious, worried? Vocé se sentiu inquieto/a, preocupado/a?

11. Have you been sad, depressed? Vocé se sentiu triste, deprimido/a?

12. Have you been stressed, nervous, irritable? Vocé se sentiu estressado/a?

13. Have you been easily discouraged? Vocé se sentiu facilmente desanimado/a?

14. Have you been anxious, worried about the future? Vocé se sentiu angustiado/a, ou com medo ao pensar no futuro?

15. Have you been satisfied with your life? Vocé se sentiu contente, satisfeito/a com sua vida?

16. Have you been helped by your friends when you Vocé se sentiu apoiado/a, ajudado/a por seus colegas, seus amigos ou suas amigas?
needed it?

17. Have you been understood, reassured by your friends? ~ Vocé se sentiu compreendido/a, tranquilizado/a por seus colegas, seus amigos ou
suas amigas?

18. Have you been satisfied with your romantic relationship ~ Vocé se sentiu satisfeito/a em sua vida sentimental com seu namorado/sua
with your girl/boy-friend? namorada?

19. Have you been satisfied with your sex life? Vocé se sentiu satisfeito/a com sua vida sexual?

20. Have you been understood, reassured by your parents?  Vocé se sentiu compreendido/a, tranqilizado/a por seus pais?

21. Have you been satisfied with your school grades? Vocé esteve satisfeito/a com suas notas na escola?
22. Have you been helped by your teachers? Vocé foi ajudado/a por seus professores?
23. Have you been understood by your teachers? Vocé se sentiu compreendido/a por seus professores?

24. Have you been accepted, respected by your teachers? Vocé se sentiu aceito/a, respeitado/a por seus professores?

25. Have you been feeling overly conscious of your body, Vocé se sentiu complexado/a com seu fisico, sua aparéncia?
physical appearance?

26. Have you been feeling too fat or too skinny, too tall or ~ Vocé se sentiu gordo/a ou magro/a demais, alto/a ou baixo/a demais?

too small?
27. Have you had little energy? Vocé se sentiu sem energia?
28. Have you been in good physical shape? Vocé se sentiu em boa forma fisica?
29. Have you been feeling weak, tired? Vocé se sentiu fraco/a, cansado/a?
30. Have your parents given you advice? Seus pais lhe deram conselhos?
31. Have you been in good spirits? Vocé sentiu que estava animado/a?
32. Have you been looking on the bright side of things? Vocé sentiu que estava disposto a ver o lado bom da vida?
33. Have you been feeling that all around you was going Vocé sentiu que tudo ia bem a sua volta?
well?
34. Have you had confidence in yourself, been sure of Vocé sentiu confianga em si mesmo/a?
yourself?
35. Have you been getting good grades in school? Vocé sentiu que teve bons resultados na escola?

36. Have you had aches and pains? Vocé sentiu dores, mal estar em alguma parte do corpo?
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DIF were small for all the items except for two of them
(28 “good physical shape” and 34 “confidence in your-
self”) [43]. Since it is the first psychometric analysis of
the Brazilian VSPA, these results should be verified
when the scale will be used in distinct samples. The
translation of these items should also be verified. Never-
theless, when DIF is detected for an item, several meth-
ods have been proposed for correcting for DIF: one of
them is based on the calibration of item parameters
using Item Response Theory analysis in order to allow
the calculation of person Rasch scores adjusted for DIF
[57]. At last, items exhibiting DIF would be candidate
for deletion when a shorter version of the questionnaire
will be elaborated.

Thus, the major concern was about item 28, “good
physical shape”, since the various analyses showed that
it functioned differently in the Brazilian version com-
pared to the French original questionnaire. This fact will
lead us to review carefully the translation process of this
item, but also to investigate more in-depth the relevance
or specificities of this concept in the Brazilian adolescent
population.

With regard to the reproducibility testing, the test-
retest method with students agreed to be interviewed
twice may have led to several bias. One the one hand,
there is a potential for learning, carry-over, or recall
effects. A very short time interval makes the carryover
effects due to memory, practice, or mood more likely,
whereas a longer interval increases the chances that a
change in status could occur. The two-week time inter-
val chosen in our study is generally believed to be a rea-
sonable compromise between recollection bias and
unwanted (on the part of the investigator) change in
health condition [58]. To reduce the potential change in
health condition, the adolescents were asked whether
major life events leading to either hospitalization or
absenteeism occurred in the given time period. On the
other hand, although less than half of the whole sample
was involved in the retest, the existence of a selection
bias is not likely since no difference was found between
adolescents included in the retest and those who were
not with regard to major features. Overall, the potential
for bias in the test-retest data remains limited.

External construct validity of the VSP-A was sup-
ported in this Brazilian sample. The hypotheses that
symptomatic adolescents would score lower than non-
symptomatic adolescents and that girls would score
lower on the body image, physical and psychological
well-being scales were supported. Concerning gender,
the results were similar to those found when the VSP-A
was applied to French and Spanish samples; girls also
scored lower in the vitality and body image scales, and
higher in the relationship with friends scale [28-31]. In
general, girls tend to be more dissatisfied with their
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body weight than boys [45-47]. These results are in line
with findings of other studies demonstrating that girls in
general have lower scores on the HRQoL when com-
pared to boys [46].

Regarding the Brazilian adolescent population, a study
found lower socioeconomic levels and lower maternal
literacy were associated with poor psychological well-
being [49]. Brazilian researchers studying the prevalence
of exposure to physical violence among adolescents
attending public schools found that 25% of adolescents
witnessed someone being shot and 14% witnessed some-
one being killed [50]. These findings led us to hypothe-
sise that Brazilian adolescents would score lower in the
psychological well-being scale. Contrary to our expecta-
tions, Brazilian adolescents scored higher on this scale
when compared to French adolescents. One explanation
could be that Brazilian adolescents tended to deny ques-
tions such as “Have you been sad, depressed?”, “Have
you been anxious, worried?” or “Have you been stressed,
nervous, irritable?”. However, this result might also be
attributable to the fact that French adolescents tended
to report low psychological well being scores. This latter
hypothesis is supported by another study where French
adolescents tended to present lower psychological well-
being scores when compared to adolescents from other
European countries [48].

Approximately 40% of Brazilian adolescents (16-19
years) reported sexual initiation before age 15 [51].
Research developed in three Brazilian state capitals
found that almost 30% of girls reported pregnancy dur-
ing adolescence (70% of which were unwanted) and
demonstrated an inverse relationship between educa-
tional level and rate of pregnancy [59]. Teenage preg-
nancy is a problem that accompanies the initiation of
sexual activity at increasingly younger ages. It is of parti-
cular concern because of its social, economical and edu-
cational impact on adolescent HRQoL [59,60]. This led
us to hypothesise Brazilian adolescents would score
lower in the sexual and sentimental life dimensions,
which was confirmed.

Poor educational performance in Brazil is mainly due
to the inadequate quality of public schools; problems
include low salaries for teachers and shortages of text-
books and instructional materials, as well as ill-equipped
school buildings [52]. As this study was conducted in a
public school setting, and considering that an unsatisfac-
tory educational system plays an important role in aca-
demic achievement, we expected Brazilian adolescents
to score lower in the school performance scale. How-
ever, a statistically significant difference was not
obtained in this scale or in the overall VSP-A index.

Apart from the dimension of sentimental and sexual
life, the low level of missing data confirmed the instru-
ment acceptability. The pupils were oriented to skip any
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item they chose not to answer. Possibly, some did not
feel comfortable answering both items about sexual and
sentimental life, but the score of this dimension was
considered as missing when at least one item was not
answered. Nevertheless, answering only one of the items
would remain meaningful. The same degree of missing
scores for this scale was observed in the French sample.
There was no gender difference in the completion rate
of those items. To avoid this issue, the scoring method
could be reviewed so that score could be computed as
for the other dimensions when at least half of the items
are answered, and thus as soon as one of the items of
the sentimental and sexual life dimension is answered.

At last, the high frequency of psychosomatic symp-
toms reported by the students (88.8% of the sample
with at least one symptom) could be surprising. Never-
theless, the symptoms assessed in the Psychosomatic
Symptom Checklist represent very common complaints,
such as headache, backaches, insomnia, fatigue, weak-
ness, constipation, diarrhea, eye pain associated with
reading, nausea and stomach pain. As the adolescents
were in a particular moment of their lives, because they
were finishing the high school and preparing to enter a
college or job market, they could present a variety of
symptoms. One explanation could be that the exams
required to enter a college influence the somatization in
this community sample.

Some limitations of this study have to be addressed.
First, we did not perform an extensive testing of the
instrument through focus groups and individual inter-
views with Brazilian adolescents, in order to better eval-
uate conceptual equivalence and content validity of the
instrument. Nevertheless, some interviews with adoles-
cents were conducted during the adaptation process
(pretesting including cognitive debriefing with 14 ado-
lescents), and during the validation study (debriefing
interviews after completion of the questionnaire for part
of the sample). Pupils were also encouraged to note
topics or questions that they considered irrelevant or
conversely missed at the end of the questionnaires.
Apart from issues relating to item 28 that should be
further investigated, the use of the questionnaire in
almost 500 adolescents showed no major issues and
supports the appropriateness of the scales in the Brazi-
lian socio-cultural context. Second, the recruitment of
students from low-income neighbourhoods in one city
in southern Brazil could impede the generalisability of
our sample. However, we found that 7.2% of the heads
of households had a professional occupation, which is
similar to the proportion reported for the Brazilian
southern region overall (7.7% of the population has
more than 10 years of study, indicating superior aca-
demic achievement) [61]. Another limitation of our
study is that we included only adolescents attending
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school; those who have dropped out of school and
would probably present a lower level of HRQoL were
not enrolled in this study. Additional investigations will
be necessary to evaluate how the quality of life of this
group of adolescents might differ from our sample,
although study design and implementation in this popu-
lation will likely be challenging. Furthermore, the
current data support the application of the Brazilian-
Portuguese version of the VSP-A in healthy adolescents,
in school settings. Further evaluation of the instrument
is needed, including analysis of item performance and
scale validity among adolescents with various diseases or
health conditions. The next studies will contribute to
further testing of the validity of the instrument in differ-
ent contexts of use. The accumulation of results will
also allow us to identify which findings are consistent
across studies since all confounding factors cannot be
controlled for in a single study. More specifically, sensi-
tivity to changes needs to be investigated in order to use
this scale for an evaluative purpose.

Conclusions

Overall, the Brazilian version of the VSP-A seems to be
a psychometrically acceptable instrument for measuring
HRQoL in healthy Brazilian adolescents. It is a simple
tool that is easy to administer and score. It provides
valuable information on different dimensions of the ado-
lescent HRQoL, and the total score represents a quanti-
fication of the general adolescent level of HRQoL. In
that, it might serve as a starting point for more specific
clinical investigations and interventions. A shorter ver-
sion of the VSP-A would be suitable for use in our
population and easier to use in day-to-day practice.
A 12-item short version of the VSP-A is already avail-
able for use in France [62], and further work is needed
to explore the psychometric properties of a shorter ver-
sion in our context.
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