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Abstract

Objectives: One of the most referenced theoretical frameworks to measure Health Related Quality of Life (HRQol) is the
Wilson and Cleary framework. With some adaptions this framework has been validated in the adult population, but has not
been tested in pediatric populations. Our goal was to empirically investigate it in children.

Methods: The contributory factors to Health Related Quality of Life that we included were symptom status (presence of
chronic disease or hospitalizations), functional status (developmental status), developmental aspects of the individual
(social-emotional) behavior, and characteristics of the social environment (socioeconomic status and area of education).
Structural equation modeling was used to assess the measurement structure of the model in 214 German children (3-5
years old) participating in a follow-up study that investigates pediatric health outcomes.

Results: Model fit was y2=5.5; df=6; p=0.48; SRMR =0.01. The variance explained of Health Related Quality of Life was
15%. Health Related Quality of Life was affected by the area education (i.e. where kindergartens were located) and
development status. Developmental status was affected by the area of education, socioeconomic status and individual
behavior. Symptoms did not affect the model.

Conclusions: The goodness of fit and the overall variance explained were good. However, the results between children” and
adults’ tests differed and denote a conceptual gap between adult and children measures. Indeed, there is a lot of variety in
pediatric Health Related Quality of Life measures, which represents a lack of a common definition of pediatric Health
Related Quiality of Life. We recommend that researchers invest time in the development of pediatric Health Related Quality

of Life theory and theory based evaluations.
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Introduction

To evaluate outcomes in terms of prevention, treatment and
rehabilitation in children, it is important to test Health Related
Quality of Life (HRQoL) [1]. Measures of HRQoL provide a
broad view of child health, encompassing aspects of perceived
health, health behavior, and well-being. Therefore, HRQoL has
the potential to describe the health of children in the general and
specific population more comprehensively than conventional
health measures and provide better identification of specific
groups with high rates of unrecognized conditions, social and
emotional problems, and poor well-being and functioning [2].
Several variables have been identified as associated with HRQolL,
including functional status, symptom status, biological status, and
health perception [3].
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The World Health Organization has proposed that the
theoretical frameworks for conceptualizing the health of children
and adults should be harmonized. One example is the Interna-
tional Classification of Functioning, Disability and Health (ICF)
[4], in which the bio-psycho-social models for adults and children/
youths do not vary. The WHO argues that what differs are the
indicators for each component of the classifications. Differences
between these populations have been summarized based on stage
of human development, dependency, differential epidemiology,
and demographics [5]. This means that, for example, the
component body function of the ICF checklist for adults measures
sexual functioning, while the ICF-CY (children/youths) measures
genital functions. Another example would be in the activity
limitations and performance component. There, language acqui-
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sition is an indicator in the checklist for children, whereas in the
checklist version for adults, solving problem ability is emphasized.

One of the most referenced theoretical frameworks to measure
HRQoL in the literature is the Wilson and Cleary model [3,6-8],
which presents a conceptual model, a taxonomy of patient
outcomes that categorizes patient outcomes according to the
underlying health concepts they represent; it proposes specific
causal relationships between the different health concepts [9] and
focuses on relationships among different domains of health; its
principal goal is to specify a series of critical concepts along a
causal pathway. It proposes a linear sequence of causal relation-
ships that proceeds from biological/physiological perturbance —
symptoms — function — perceptions — overall Health Related
Quality of Life. The theoretical framework’s implication is that
researchers need to measure these various outcomes and develop
statistical models that explicitly estimate the size of the effects
specified within the model. Sousa et al. [7] tested the model in an
adult population with HIV-associated illness, to validate it as
suggested by the original authors, using Structural Equation
Modeling. However, it has never been tested in the pediatric
population.

Our aim was to investigate the applicability of the framework of
Wilson and Cleary in children by empirically testing the dominant
causal associations they propose, using pediatric data available in
our study.

Materials and Methods

Participants

The participants of the study comprised the baseline data of a
longitudinal study whose main aim was to investigate develop-
mental outcomes and well-being in children from 3 to 5 years old
with predominantly migrant backgrounds (second generation
migrants). The study was conducted in five kindergartens in
Frankfurt/Main and Darmstadt, Germany, located in different
neighborhoods. Participants were enrolled at the kindergartens.
The parents of 96% of the children enrolled in these kindergartens
consented to their children taking part of the study (N=220
children).

The project was approved by the local ethics committee of the
University Medical Center Gottingen. Written informed consent
was obtained from the participating families (directly from the
parents), together with the approval of the kindergarten councils.
Families received detailed information regarding the background
and implementation of the study and were offered the opportunity
to withdraw their children from the study at any time. No
incentives were given.

Investigation Tools and Questionnaires

Socioeconomic variables. We collected information about
occupation and level of education of the main sustainer of the
family to characterize the family’s socioeconomic status. Here the
international ISCO categorization was followed [10]. To perform
the analysis of these data, we created a final categorical variable:
out of work (0), unskilled workers (1), skilled workers (2),
professionals (3) and professionals with advanced qualifications (4).

Kiddy-KINDL (KK; Ravens-Sieberer et al., 1998). The
“Kiddy-KINDL (KK)” is an instrument designed to measure
general HRQoL in children aged between 4 and 7 [1,11]. The
recall period of the questionnaire is the past week. The short
version of this questionnaire comprises 12 items belonging to 6
dimensions: physical well-being, psychological well-being, self-
esteem, family, friends, and everyday functioning at the kinder-
garten. Response categories are arranged on a 3 point Likert scale
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(never, sometimes, very often). The final scores are T-scores that
range from 20-80, with higher scores indicating better HRQoL.
We used KK in interviews to collect self-reports from children who
were 3-5 years old. We previously tested the psychometric
properties of the instrument in the present sample and found their
overall validity and overall reliability scores to be acceptable to
very good. The work is under review elsewhere.

Symptom status. As an indicator of symptom status, we
asked whether the child had recently been in a hospital or had a
chronic disease (Table 1). Response categories were yes/no.

Wiener Entwicklungstest (WET - Vienna Development
Test; Kastner-Koller and Deimann, 2002). The WET is a
widely used instrument which measures the developmental status
of children aged 3 to 6 years [12]. The WET consists of 13 subtests
and a parent questionnaire, covering 6 functional areas of
development: visual, motor, learning/memory, cognitive stage,
language, and socio-emotional development, and a final score that
measures overall development. The variables and the final score
range from O to 9, with higher scores indicating better
development. We used C scores in the analysis. The instrument
has good face validity and construct validity [12].

Verhaltensbeurteilungsbogen far Vorschulkinder
(Behavioral Assessment Rating Scale for Preschool
Children. VBV 3-6; M.Dépfuner, W Berner, T. Fleischmann
et al., 1993). 'The VBV is an observation- and rating scale for
behavioral problems that has 93 items organized in 4 scales: social-
emotional competence, oppositional-aggressive behavior, attention
deficit/hyperactivity versus playing time and emotional disorders.
Responses are arranged on a 5 point rating-scale (never; once a
week; several times a week; every day and several times a day). A
sum score for every scale and an overall sum score can be
calculated and these can be transferred into stanine norm scores
(ranging from 1 to 9) with higher scores indicating more
appropriate behavior. In this study, only information about the
social-emotional behavior was collected. Kindergarten teachers
rated the scales based on observed behavior in the last 4 weeks.
The psychometrical properties are acceptable [13].

In this study we have included area-level education in the
model. This variable is considered an environmental factor
because every kindergarten is located in a different neighborhood.
We selected this variable to account for the potential contextual
effect of neighborhoods [14]. We used the WET developmental
score and the social-emotional behavior score of the VBV 3-6
scale. More information is provided at Table 1.

Procedure

Data were collected at the kindergartens during day care.
Children were interviewed and tested by psychologists and
educational scientists. The same interviewers assessed the socio-
economic status of the family in an interview with the parents at
the kindergartens. Information was gathered following time
sequence of variables, and the information of the Kiddy-KINDL
was reported between 10 and 15 days after the collection of the
other variables.

Adaptation of the Wilson and Cleary framework

Wilson and Cleary postulated that six categories of variables
were directly or indirectly related to overall Quality of Life: health
perception, symptom status, functional status, biological/physio-
logic status, characteristics of individual behavior, and environ-
mental characteristics (Figure 1). We sought to test a reduced
version of the model with the data available in our study: symptom
status, functional status, individual and environmental character-
istics (Figure 2). The variables ‘health perceptions’ and ‘biological/
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Table 1. Indicators used in the study to test the Wilson and Cleary theoretical framework in pediatric data: concepts, measured

Characteristics of the Individual Behavior VBV 3-6 scale

individual

Concepts Measured variables Instrument Recall period Respondent Content example

HRQoL HRQoL Kiddy-KINDL Past week Children Had fun at the kindergarten

Environmental factors Socioeconomic status Specific questions At present Parents Level of education, and current
job

Symptom status Symptom status Specific question Past week Children Recently been in a hospital or
have a long disease

Functional status Development status WET At present Parents and Children Put on the shoes, assists in

housework

Past four weeks  Kindergarten Teacher Shows feelings spontaneously

doi:10.1371/journal.pone.0113166.t001

physiological factors” were not obtainable from our data. Symptom
status was collected using the information concerning hospital
visits or having a chronic disease. In the case of functional status,
we used the overall developmental score of the WET that was the
sum of the six subscales: visual, motor, learning/memory,
cognitive stage, language, and socio-emotional development. As
a characteristic of the individual behavior we used the social-
emotional behavior score of the VBV 3-6 scale. We also included
the socioeconomic status of the family’s main sustainer as well as
the area of education as a measure of the environment. We tested
the model with general HRQoL, since most of instruments that
evaluate HRQoL measure general HRQoL. and we tested a
predominantly healthy group. The same relationships (arrows) that
Wilson and Cleary model suggested (Figure 2) were hypothesized.

Statistical Analyses

Structural equation modeling was used to assess the measure-
ment structure of the model [15,16]. Model fit was evaluated using
%2, and Standardized Root Mean Square Residual (SRMR) [17].
The values to accept the model should be non-significant in the
%2, and be lower than 0.07 in the SRMR. We divided the variable
that measures HRQoL (Kiddy-KINDL) by 10 to obtain similar
range of values across all variables, since it had a wide range scale
(0-100), whereas the other instruments had ranges of 0-10 and 0—
9. The socioeconomic variable and the area of education were

mtroduced in the model with dummy coding. The reference
category for the socioeconomic variable was unemployment.
Modification indices were explored. For 214 children sufficient
information was collected to be included in the analyses. Missing
data were imputed by substituting for the missing value the scale
mean rounded to an integer. Means for all instruments used in the
analysis were calculated if up to 33% of responses were missing.
The analyses were performed using maximum likelihood in M-
Plus.

Results

50.5% of the participants were boys. They reported a score of
66.70 (SD 17.33) in HRQoL, and girls 72.39 (SD 15.94).
Regarding socioeconomic status,15% of the main sustainers of
the children families were skilled manual workers, and 13.2% of
them were unemployed. The 6.5% of the sample declared to have
a chronic disease or having been hospitalized the last week.
Developmental status overall score for boys was 4.27 (SD 1.00),
while for girls was 4.71 (SD 1.26). In the case of individual
behavior, the score for boys was 4.14 (SD 2.08) and 5.03 (SD 2.41)
for girls. 214 children presented sufficient information to be
included in the present analysis (Table 2).

Figure 3 shows the model factors that were hypothesized to
affect HRQoL in children. Model fit was x2 = 5.5; df = 6; p = 0.48;

Characteristics of
the Individual
Symptom / Personality \ Values
Amplification Motivation Preferences \
Biological and General Overall
Physiological » Symptom » Functional » Health _—) Quality of
Variables Statue Status Perceptions Life
S ) //'
Psychological Social and Social and
Supports Economic Psychological
\ SuDTom / Supports
Characteristics of Nonmedical
the Environment Faclors

Figure 1. Wilson and Cleary theoretical framework.
doi:10.1371/journal.pone.0113166.g001
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Figure 2. Structural model to test contributions to HRQoL in children. Adapted from the Wilson and Cleary theoretical framework.

doi:10.1371/journal.pone.0113166.9g002

SRMR =0.01. The overall variance of HRQoL explained by the
model was 15%. Socioeconomic status had a significant positive
effect on children’s functional status. Those children that were in
households where the main sustainer of the family was categorized
as professional or professional with advanced qualifications, which
was the 28.3% of the sample, had respectively 0.59 and 0.43
higher standard deviations on children’s functional status com-
pared to the unemployed, indicating the protective effect of better
socioeconomic status. FFour areas of education had a significant
decrement on HRQoL. The most important of these effects was of
—1.05 (p=0.00). Modification indices suggested the areas of
education would have an effect on the developmental status. We
included the path into the model after revision of its theoretical
implications. This path was significant in one area of education,
and indicated a significant negative effect of —0.44 (p =0.20), and
contributed to a better goodness of fit of the model. Symptoms did
not have an effect on the developmental status. Regarding
symptoms, despite the hypothesis, we considered the result
normal, since only 6.5% of children suffered from a chronic

disease or were hospitalized the week before the test. However, the
variable remained in the model to maintain all the factors related
to HRQoL in the hypothesized model. Individual behaviors
showed a positive significant effect on the developmental status of
0.37 (p=0.00). Then, an increment of one SD in individual
behavior implies an increment of 0.37 SD in development status.
And development status had a positive significant effect on
HRQoL of 0.18 (p=0.00). Then, an increment in one SD in
development status implies an increment in 0.18 SD in HRQoL.

Discussion

The goodness of fit of the model was good, indicating that our
adaptation of the Wilson and Cleary theoretical framework can be
used in children. Compared with previous studies that measured
general HRQoL in children with adverse health conditions and
diseases [18,19], the variance explained of HRQol. was accept-
able. However, the amount of variance explained suggests that
factors that contribute to HRQoL in children are lacking in our
model.

Boys N=108 Girls N=106

Mean (SD) Percentage

Mean (SD) Percentage Mean (SD) Percentage

4.25 (1.57) 4.31 (1.37)
66.70 (17.33) 72.39 (15.94)
26.9% 31.1%
23.1% 16.0%
19.4% 19.8%
13.5% 16.0%
16.7% 17.0%
15.6% 18.8%
10.4% 11.8%
45.8% 41.2%
13.5% 16.5%
14.6% 11.8%
4.6% 8.5%

4.27 (1.00) 4.71 (1.26)
4.14 (2.08) 5.03 (2.41)
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Table 2. Descriptive statistics of the study sample.

Overall N=214
Age 4.28 (1.47)
HRQoL 69.54 (16.63)
Area of education(kindergarten 1 =St Gallus) 29.0%
Area of education (kindergarten 2 =St Pius) 19.5%
Area of education(kindergarten 3 =St Fidelis) 19.6%
Area of education(kindergarten 4 =St Martin) 14.7%
Area of education(kindergarten 5 =St Michael) 16.8%
Professionals with advanced qualifications 17.2%
Professionals 11.1%
Skilled workers 43.5%
Unskilled workers 15.0%
Unemployed 13.2%
Symptom status (with symptoms) 6.5%
Development status 4.49 (1.13)
Individual behavior 4,58 (2.24)
doi:10.1371/journal.pone.0113166.t002
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Individual behavior

0.37
0.70 (p=0.00) 0.84
003 (Y y 0.18
(p=0.52) Development (p=0.00)
Symptoms > status > HRQoL
A -0.44 (p=0.02")
0.59 -1.05 (p=0.00")
(p=0.00%)
Area of education

status

Socioeconomic

Figure 3. Measurement of variables and standardized estimates (§, p values and residual variances) of the test of the Wilson and
Cleary theoretical framework using pediatric data. (Note: 2 =5.5; df =6; p=0.48; SRMR =0.01. Standardized coefficients are given. *P value
and coefficients with the highest effect in categories of the dummy variables socioeconomic status and area of education.

doi:10.1371/journal.pone.0113166.9003

Our results confirm the relevance of developmental status and
environmental factors as influences on HRQol. among kinder-
garten children from predominantly migrant backgrounds.

As we hypothesized, developmental status is an important
variable directly associated with HRQoL [20]. Our test also
supports the notion that individual behavior has an important
effect on developmental status. It suggests that children’s behaviors
such as communication with peers, and social interactions in the
kindergarten, among others, affect their development positively.
Additional contextual and socioeconomic variables, viz., socioeco-
nomic status and school-areas may also play an important role in
child development. In the case of the contextual variables, these
play an important role in different ways. First, higher socioeco-
nomic position acts as a protective factor in our study. The
relationship between the socioeconomic position of individuals and
their health is well established — the socioeconomically better off
perform better on most measures of health status, including
HRQoL. The general pattern of better health among those who
are socioeconomically better off is found across time periods,
demographic groups, most measures of health and disease, as well
as different measures of socioeconomic position [21,22]. Second,
the association between school-areas with HRQoL can be
explained by several mechanisms. A contextual explanation posits
that there are differences in the quality of the social or physical
environment associated with different neighborhoods that influ-
ence the health of those exposed to them. More affluent
neighborhoods are more likely to be associated with the provision
of decent housing, safe playing areas, transport, green spaces and
street lighting — all of which generate positive feelings about the
community and leads to greater levels of social interaction and
community participation; and consequently, better health related
outcomes. Conversely when there is a lack of these characteristics,
the impacts on health are correspondingly bad. Environmental
design and layout can influence social interactions and the level of
social cohesion [22,23].

Sousa et al. performed one of the few studies that validated the
Wilson and Cleary theoretical framework in a general adult
population. To our knowledge, this is the unique report that uses
structural equation modeling to do so [7,24]. Despite the
differences in population and methodology used in these studies,
we believe that a comparison is illustrative in terms of the
constructs that are missing with respect to the instruments used to
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measure HRQoL. The authors obtained good results in the model
fit and explained 83% of the variance of overall HRQoL. The
differences in results between this and our study can have several
explanations. First, we performed our analyses including environ-
mental factors and characteristics of the individual, while Sousa et
al. did not include indicators of these concepts, but information
about general health perceptions of adults was included. Second,
the indicators used to test each construct differed strongly, as
expected. For example, a specific scale to measure symptoms, as
well as a disability index to assess functional status were included
in the model of Sousa et al [7]. Interestingly, symptom status
explained almost 49% of the variance in functional status in the
Sousa et al. study. While in our study, the variance explained of
functional status in our model was 31% and the contribution of
symptoms was low. However, in children, the assessment had
some differences. The sample was homogeneous. This means that
in our sample, only the 6.5% of children reported having a chronic
disease or having being recently hospitalized. Even though we
consider this result is normal in pediatric populations, we probably
lacked sufficient variation to observe the relationship between
symptom status and functional status and a better indicator as it
was assessed in the test with adult populations. In addition, our
analysis was performed using comprehensive generic HRQoL
measurement, and the test with the adult population investigated
overall HRQoL and it comprised a disease specific population. It
is also possible that fewer variables would explain more variance of
overall HRQoL in a specific population than using generic
HRQoL in general population. The questionnaire administered to
quantify functional status had some variations. We included an
indicator of functioning based on development, since the main
difference of childhood is the rapid development in a physical,
sensory-motor, mental, emotional and social dimension [9]. Sousa
et al. assessed functioning based on the ICF suggesting that
disability should be considering the level of functioning of a person
[4]. However, our measure did not include an indicator of physical
health or social functioning [9].

Apart from the differences we have enumerated between the
Sousa et al. model test and ours, we consider there are essential
differences between pediatric and adult questionnaires that can
have had an influence in our results. During the development of
the original theoretical framework, Wilson and Cleary stated that
they were presenting a conceptual model, a taxonomy of patient
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Table 3. Mapping the Kiddy-KINDL into SF-36 dimensions of HRQoL.

Underlying health domains of the SF-36

SF-36 dimensions

Kiddy-KINDL dimensions

Behavioral functioning

Social and role disability Role physical
Social and role disability Perceived well-being Bodily pain
Personal evaluations and health in general General health
Perceived well-being Vitality*
Social and role disability Social functioning
Social and role disability Role emotional*

Perceived well-beingBehavioral functioning Mental health

Physical functioning

Physical well-being

Partially related with Physical well-being items

Everyday functioning at the kindergarten, family, friends*
Everyday functioning at the kindergarten, family, friends
Self-esteem*

Psychological well-being

Note: *The dimensions are not extremely connected.
doi:10.1371/journal.pone.0113166.t003

outcomes, that categorizes measures of patient outcomes accord-
ing to the underlying health concepts they represent and proposed
specific causal relationships between the different health concepts.
They then said that there is a conceptual distinction between
identifying the dimensions of health that are necessary to
comprehensively and validly describe health, versus specifying a
series of critical concepts on a causal pathway [9], and that the
latter was their main goal. Following these statements, in the
literature there have been different attempts using the Wilson and
Cleary theoretical framework: to test HRQoL itself, as opposed to
identifying the contributing factors that are affecting HRQoL [25].
For example, in some cases, factors such as social well-being have
been suggested to be contributing factors, predictors that would
affect HRQoL, instead of being part of HRQoL itself. Whereas,
on the contrary, social well-being has been part of HRQoL too.
This means that, in the current debate, there could be some factors
that exist both inside and outside the concept.

There are two examples that clearly reflect the mixed
approaches in the measurement of HRQoL in children. Pediatric
questionnaires that assess general HRQoL include “resilience”
and “bullying” as part of HRQoL, and these are included as
dimensions of general HRQoL [26,27]. Yet resilience would also
seem to be a determinant of HRQoL that is part of the
characteristics of an individual, rather than a constituent
dimension of HRQoL. Nevertheless, it has been targeted as a
component of HRQoL. Bullying is another example of a factor
that can clearly be a determinant of HRQolL which is part of the
social context; however, it too has been used as a component of
HRQoL [28]. This confusion between the concept and its
determinants can lead to problems not only in assessing the
model we test, but also in identifying outcomes and treatment [25].
A review of the literature reveals substantial heterogeneity in
instruments for measuring HRQoL in children [29], which has
been attributed to the paucity of theoretical grounding during the
construction of these instruments. It has also been attributed to the
lack of a common definition of HRQoL [29].

One of the most widely used measures to assess generic
subjective health status in adults is the SF-36 which has been
validated extensively. It is based on a multidimensional model of
health and represents eight of the most important health domains,
included in the Medical Outcomes Study and other commonly
used health surveys [20,30,31]. The SF-36 captures dimensions
with indicators that have a strong relationship with the Wilson and
Cleary theoretical framework. Hence, multiple categories of
operational definitions were chosen to investigate each health
domain when the SF-36 was developed: behavioral functioning,
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perceived well-being, social and role disability, and personal
evaluations and health in general.

To test the conceptual unity between the SF-36 and the KK, we
mapped the dimensions of the KK onto the SF-36 dimensions
considering the underlying concepts the SF-36 includes. Taking
into account our previous premise that HRQoL components
should have in common underlying concepts in adults and
children measures, we suggest there should not be a lot of
differences between the dimensions measured by the SF-36 and
pediatric measures that assess general HRQoL.

This mapping however revealed some conceptual problems
(Table 3). The indicators for HRQoL in both instruments are
clearly different, because age determines the indicators that should
be included to represent each concept, which are different in
children compared to adults. However, not all the dimensions that
are captured by the SF-36 are clearly reflected in the instrument
we used. The mapping results indicate that general health is not
reflected in the KK instrument, and that vitality and bodily pain
are only partially reflected. However, these dimensions can be key
points for children too. Children are normally healthy and report
good general health and good levels of vitality, so it is especially
mmportant to detect those that have low levels of negative
outcomes.

Parts of the underlying concepts “personal evaluations and
health in general”, and “social role and disability”” are lacking in
the questionnaire we used to test HRQoL. We have used the short
version of the KINDL, the Kiddy-KINDL, which is more in
accordance with the age of the kids of our sample; however the
concepts are only partly reflected in the Kiddy-KINDL. Consid-
ering other measures of generic HRQoL for pediatric population,
like the CHIP, the KIDSCREEN-52 or the GHQ, these
underlying concepts are more represented in the dimension
“self-perception” of the KIDSCREEN-52, and “satisfaction and
diseases” of the CHIP questionnaire, and the CHQ has a wide
relationship with the SF-36 underlying concepts [26,27,32-34].
Thus, caution is needed when generic HRQoL is under
investigation in children, since several components have been
related to it, and these vary considerably between questionnaires.
Furthermore, the inclusion of ‘“economic resources” as a
dimension in a questionnaire that measures HRQoL like the
KIDSCREEN-52 demonstrates again that some factors exist both
mside and outside the concept. All this indicates substantial
heterogeneity in the instruments for measuring HRQoL in
children [29].

Some further limitations of our study deserve comment. First,
our results are based on a kindergarten-based sample and results

November 2014 | Volume 9 | Issue 11 | e113166



cannot be generalized. But we are confident that the results have
high internal validity, and the relationships we have tested do not
need participants be representative to drive our conclusions
[35,36]. Second, we only used cross-sectional baseline data, while
longitudinal data are more appropriate to test a model using
Structural Equation Modeling. Nevertheless, the variables includ-
ed in the model followed the temporal sequence of the variables.
Third, the sample size was small, and limited our statistical power,
and the indicators we selected to test the model were those that we
had available in our study and had some limitations, above all
because we did not have indicators of each factor available in our
study and because some indicators were poor, as in case of
symptoms. However, we were able to include some indicators that
were not included in previous validations of the theoretical
framework and we have seen that despite this limitation, a number
of relationships in the model are statistically significant and the
variance explained of HRQoL is high.

The study also has several strengths. To our knowledge, this is
the first study that investigates HRQoL in young kindergarten
children via self-report; it also presents the first validation attempt
of the Wilson and Cleary theoretical framework to use structural
equation modeling in a pediatric population. And we used
multiple informants considering the content of the measures we
wanted to test.

In conclusion, the analysis implies that the relations depicted in
the figures we present were supported by the data. This can be
seen as an initial step in comprehensive testing of the Wilson and
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Cleary theoretical framework in a pediatric population and it
suggests the framework can be largely used to test the contributors
to HRQoL in children. However, our findings also underscore the
need to study the influence of other factors to HRQoL, and to
assess whether the variance explained increases. Our investigation
suggests a conceptual gap between adult and children measures,
and a great variation in the assessments of children’s HRQoL.
There is a common view of the multidimensionality of HRQoL,
and that the construct of health is viewed differently by children in
comparison to adults [1]. But it appears that instruments of
generic HRQoL in children are based on distinct definitions. We
suggest that pediatric measures need to add indicators, determi-
nants or predictors that are more related to a common definition
of HRQoL. Hence, given how difficult is to conceptualize
HRQoL in children, we recommend that pediatric HRQoL
researchers invest more time developing a common perspective of
which are the basic dimensions that should be tested in pediatric
populations.

Acknowledgments

The authors would like to thank Donald Halstead (from Harvard School of
Public Health) for his useful comments on the paper.

Author Contributions

Analyzed the data: EVO JA CW BL. Wrote the paper: EVO IK JA CKH
NV.

17. Hu L, Bentler PM (1999) Cutoff criteria for fit indexes in covariance structure
analysis: Conventional criteria versus new alternatives. Struct Equ Model
Multidiscip J 6: 1-55. doi:10.1080/10705519909540118.

18. Maurice-Stam H, Oort FJ, Last BF, Brons PPT, Caron HN, et al. (2008)
Longitudinal assessment of health-related quality of life in preschool children
with non-CNS cancer after the end of successful treatment. Pediatr Blood
Cancer 50: 1047-1051. doi:10.1002/pbc.21374.

19. Matterne U, Schmitt J, Diepgen TL, Apfelbacher C (2011) Children and
adolescents’ health-related quality of life in relation to eczema, asthma and hay
fever: results from a population-based cross-sectional study. Qual Life Res 20:
1295-1305. doi:10.1007/511136-011-9868-9.

20. Ware JE, Kosinski M, Gandek B (1993) SF-36 Health Survey: Manual and
Interpretation Guide. Boston: The Health Institute, New England Medical
Center.

21. Berkman LF, Kawachi I (2000) Social epidemiology. New York: Oxford
University Press. 391 p.

22. Berkman LF, Kawachi I, Glymour MM, editors (2014) Social epidemiology.
Second edition. New York: Oxford University Press. 640 p.

23. Kawachi I, Berkman LF (2003) Neighborhoods and Health. New York: Oxford
University Press. 370 p.

24. Ferrans CE, Zerwic JJ, Wilbur JE, Larson JL (2005) Conceptual model of health-
related quality of life. J Nurs Scholarsh 37: 336-342.

25. Marie-Christine Taillefer, GD, Marie-Anne Roberge SLM(2003) Health-
Related Quality of Life Models: Systematic Review of the Literature. Soc Indic
Res 64: 293-323.

26. Ravens-Sieberer U, Gosch A, Rajmil L, Erhart M, Bruil J, et al. (2008) The
KIDSCREEN-52 quality of life measure for children and adolescents:
psychometric results from a cross-cultural survey in 13 European countries.
Value Health 11: 645-658. doi:10.1111/j.1524-4733.2007.00291 ..

27. Riley AW, Forrest CB, Starfield B, Rebok GW, Robertson JA, et al. (2004) The
Parent Report Form of the CHIP-Child Edition: reliability and validity. Med
Care 42: 210-220.

28. Analitis F, Velderman MK, Ravens-Sieberer U, Detmar S, Erhart M, et al.
(2009) Being bullied: associated factors in children and adolescents 8 to 18 years
old in 11 European countries. Pediatrics 123: 569-577. doi:10.1542/peds.2008-
0323.

29. Davis E, Waters E, Mackinnon A, Reddihough D, Graham HK, et al. (2006)
Paediatric quality of life instruments: a review of the impact of the conceptual
framework on outcomes. Dev Med Child Neurol 48: 311-318. doi:10.1017/
50012162206000673.

30. Ware JE Jr, Gandek B (1998) Overview of the SF-36 Health Survey and the
International Quality of Life Assessment (IQOLA) Project. J Clin Epidemiol 51:
903-912.

November 2014 | Volume 9 | Issue 11 | e113166


http://ec.europa.eu/eurostat/ramon/index.cfm?TargetUrl=DSP_PUB_WELC
http://ec.europa.eu/eurostat/ramon/index.cfm?TargetUrl=DSP_PUB_WELC

31.

32.

Ware JE Jr, Gandek B (1998) Methods for testing data quality, scaling
assumptions, and reliability: the IQOLA Project approach. International
Quality of Life Assessment. J Clin Epidemiol 51: 945-952.

Starfield B, Riley AW, Green BF, Ensminger ME, Ryan SA, et al. (1995) The
adolescent child health and illness profile. A population-based measure of health.
Med Care 33: 553-566.

. Ashing-Giwa KT (2005) The contextual model of HRQoL: a paradigm for

expanding the HRQoL framework. Qual Life Res 14: 297-307.

PLOS ONE | www.plosone.org

34.

36.

Pediatric Health-Related Quality of Life

Landgraf JM, Maunsell E, Speechley KN, Bullinger M, Campbell S, et al. (1998)
Canadian-French, German and UK versions of the Child Health Questionnaire:
methodology and preliminary item scaling results. Qual Life Res 7: 433-445.

. Rothman K]J, Gallacher JEJ, Hatch EE (2013) Why representativeness should be

avoided. Int J Epidemiol 42: 1012-1014. doi:10.1093/ije/dys223.
Elwood JM (2013) Commentary: On representativeness. Int J Epidemiol 42:
1014-1015. doi:10.1093/1je/dyt101.

November 2014 | Volume 9 | Issue 11 | e113166



