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Abstract

Objective To test the responsiveness of the Infant/Tod-
dler Quality of Life Questionnaire (ITQOL) to five health
conditions. In addition, to evaluate the impact of the child’s
age and gender on the ITQOL domain scores.

Methods Observational study of 494 Dutch preschool-
aged children with five clinical conditions and 410 healthy
preschool children randomly sampled from the general
population. The clinical conditions included neurofibro-
matosis type 1, wheezing illness, bronchiolitis, functional
abdominal complaints, and burns. Health-related quality of
life (HRQoL) was assessed by a mailed parent-completed
ITQOL. Mean ITQOL scale scores for all conditions were
compared with scores obtained from the reference sample.
The effect of patient’s age and gender on ITQOL scores
was assessed using multi-variable regression analysis.
Results In all health conditions, substantially lower
scores were found for several ITQOL scales. The condi-
tions had a variable effect on the type of ITQOL domains
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and a different magnitude of effect. Scores for ‘physical
functioning’, ‘bodily pain’, and ‘general health perceptions’
showed the greatest range. Parental impact scales were
equally affected by all conditions. In addition to disease
type, the child’s age and gender had an impact on HRQoL.
Conclusions The five health conditions (each with a
distinct clinical profile) affected the ITQOL scales differ-
ently. These results indicate that the ITQOL is sensitive to
specific characteristics and symptom expression of the
childhood health conditions investigated. This insight into
the sensitivity of the ITQOL to health conditions with
different symptom expression may help in the interpreta-
tion of HRQoL results in future applications.
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Abbreviations

BI Burn injury

GP General population sample
HRQoL Health-related quality of life

ITQOL Infant/Toddler quality of life questionnaire
NF1 Neurofibromatosis type 1

FAC Functional abdominal complaints
RSV Respiratory syncytial virus

WI Wheezing illness

Introduction

Health-related quality of life (HRQoL) is an important
outcome measure in clinical studies. HRQoL adopts the
WHO definition of health as being ‘a state of complete
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physical, mental and social well-being and not merely the
absence of disease’ [1]. Generic questionnaires are
designed to measure all dimensions of HRQoL and can
therefore be applied in both healthy populations and in any
clinical setting [2]. Disease-specific HRQoL questionnaires
augment generic measures by assessing the implications of
a specific condition [3]. Due to the developmental stage
and corresponding cognitive abilities of preschool-aged
children, HRQoL measurement in these children requires a
proxy rater. HRQOL measures should include age-specific
domains that correspond to the child’s developmental
abilities [3].

The Infant/Toddler Quality of Life Questionnaire (IT-
QOL) is a parent-completed generic ‘profile measure’ for
HRQoL of children aged 2-72 months [4, 5]. The ques-
tionnaire has been translated and validated into Dutch
with acceptable reliability and validity. Dutch reference
values are available based on 410 healthy children sam-
pled from a preventive youth care center [6]. This generic
HRQOL measure has been applied to several Dutch
populations with the following clinical conditions: neu-
rofibromatosis type 1 (NF1) [7], wheezing illness [8],
hospitalization due to respiratory syncytial virus (RSV)
bronchiolitis [9], functional abdominal complaints (FAC)
[10], and burn injuries [11]. NF1 is a chronic progressive
disease with usually relatively mild symptoms in early
childhood; wheezing illness and FAC are chronic condi-
tions characterized by disease-free periods and (severe)
exacerbations of recurrent complaints. Both RSV bron-
chiolitis and burn injuries are acute conditions requiring
hospitalization, followed by variable recovery phase and
outcome. Although all these diseases cause any type of
discomfort, FAC is mainly characterized by pain and
wheezing illness, and RSV by respiratory symptoms.
Cosmetic issues and parental worries about future func-
tioning apply to both the NF1 and burn injury popula-
tions. All the above studies report significantly lower
scores on several, but not identical, ITQOL scales com-
pared to a reference population sample [6]. Although
standardized approaches on how to interpret a certain
change in domain scores exist [12], insight into the
variety of scores between various health conditions is
lacking. It is remains unclear whether observed differ-
ences can be explained by the disease course or symp-
toms, and whether a child’s age and/or gender contribute
to these differences. Knowledge of the sensitivity of a
health state measure to various health conditions (with
different symptom expression) may help in the interpre-
tation of HRQoL results.

This study tests the responsiveness of the ITQOL to
five differing health conditions. The impact of children’s
age and gender on the ITQOL domain scores is also
evaluated.
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Methods
Patients

For this study, results from five independent databases on
HRQoL in the Netherlands, and responses to the ITQOL
from the Dutch reference population, were used. All
studies were performed independently and provided origi-
nal data for the present study on ITQOL item responses,
and on the children’s and parents’ general characteristics.
All data were analyzed anonymously. All studies were
approved by the local Medical Ethics committees.

Presented below is a brief summary of the individual
studies: for detailed information we refer to previous
publications.

Reference population sample A group of 500 children
(aged 3 months to 4 years) was randomly sampled from a
preventive youth health care center. Response rate was
83%, resulting in a reference sample of 410 children. The
percentages of sick and healthy children in this population
reflected the general Dutch population [6].

Neurofibromatosis type 1 (NFI) 1is a progressive neuro-
cutaneous condition with varying disease expression [13],
at young age mainly characterized by cognitive and
behavioral problems [14, 15]. In 2005, participants were
recruited from the multi-disciplinary pediatric NF1-outpa-
tient clinic of the Erasmus MC-Sophia Children’s Hospital
Rotterdam, which is a supra-regional reference center
serving about 3 million citizens [7]. The present study
includes a group of 34 NFI1 patients aged <6 years
(response rate 73%).

Wheezing illness in infants and preschool children is a
disease with recurrent asthma-like symptoms, recurrent
cough, wheezing and dyspnea that can vary in severity
throughout the year [16]. Exacerbations can often lead to
hospitalization [8, 17]. Eligible for this study were children
aged 6 months to 5 years visiting the pediatric outpatient
or emergency department (of either the HAGA hospital in
The Hague, or Erasmus MC-Sophia in Rotterdam) between
January 2000 and July 2001 with recurrent lower respira-
tory complaints (as described above) during at least
3 months within the previous year and treated with bron-
chodilators or corticosteroids (as documented in the patient
record). With a response rate of 80%, and after exclusion of
children with serious other pulmonary co-morbidity, a
sample of 138 patients were included in the present study
[8].

RSV bronchiolitis  is an acute potentially life-threatening
condition of dyspnea, requiring supportive (in hospital)
treatment. In most instances, RSV bronchiolitis resolves
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completely, but minor abnormalities of pulmonary function
and airway hyper-reactivity may persist for years [17, 18].
A sample of 47 patients admitted to the hospital for RSV
bronchiolitis between October 2001 and March 2002 with
completed questionnaires (response rate 66%) were inclu-
ded in the present study (data were obtained from a large
study on RSV) [9]. With the exception of one child, all had
a gestational age above 35 weeks, two had epilepsy, one
had neuromuscular disease, and one child had metabolic
disease. Parents were asked to complete the ITQOL using
their current perception of their child’s health 2—-6 months
after hospitalization.

Functional abdominal complaints (FAC) Constitute one
of the most common reasons for medical consultation in
children [19] and may lead to many investigations and
long-term follow-up at the outpatient department. Eligible
patients were children aged 5-72 months that visited the
pediatric outpatient clinic (January 2005-2007) with FAC
[10]. FAC were defined based on the Rome criteria for
children aged <4 years [20] and for children >4 years [21],
including irritable bowel syndrome, functional abdominal
pain, dyschezia, and functional constipation severe enough
to affect activities over time. Patients with a medical his-
tory or specific symptoms suggestive of an underlying
intestinal pathology or with severe psychomotor retarda-
tion were excluded. The FAC group of patients consisted of
a sample of 81 patients (response rate 61%).

Burn injury A burn injury accident is a traumatic event
for a child and, if severe, requires hospitalization. Even
small burns can cause a long-lasting deficit in functionality,
depending on the location of the burned area [11, 22]. The
burn sample consisted of all children aged 0—4 years, with
a primary admission for burn injuries in one of the burn
centers in the Netherlands between March 2001 and Feb-
ruary 2004. Response rate was 50%, resulting in 194
children with a median total burned body surface of 6%
(range 0—66%). The ITQOL was completed after a mean
time since admission of 17.5 (SD 9.8, range 2.8-38.8)
months [11].

Study questionnaire

The ITQOL is a generic parent-completed HRQoL mea-
sure. The questionnaire is comprised of 97 items (9 multi-
item scales, with 3-18 items each, and 2 single-item
questions) [4-6]. The ITQOL scales ‘physical functioning’,
‘growth and development’, ‘bodily pain’, ‘temperament
and moods’, ‘general behavior’, ‘getting along’, and
‘general health perceptions’ measure different domains of
HRQoL of the child. The ‘parental emotional impact’,
‘parental time impact’, and ‘family cohesion’ scales mea-
sure the effect of the child’s health on the parents and

family life. The ‘change in health’ item measures parental
perceptions of their child’s present health status when
compared to the prior year. The ‘physical functioning’
scale includes a ‘not doing yet’ option; responses as such
were not included in the analysis for that scale. The
‘general behavior’ and ‘getting along’ scales and the
‘change in health’ item refer to children aged 1 year and
older. Items were summed and transformed into their
respective scales on a 0—100 continuum that ranges from 0
(worst possible score) to 100 (best possible score)
according to the standard ITQOL scoring procedure [5]. In
accordance with specified scoring procedures, if a respon-
dent missed 50% or more items of a scale, they were not
included in the present analyses. Parents also completed
standard demographic questions including patient’s and
parent’s age and gender.

Analysis

Differences in ITQOL scale scores between the five clini-
cal subgroups and the reference population were evaluated
using one-way Anova and post hoc Bonferroni comparison
tests. To interpret the observed differences, effect sizes of
significant differences (P < 0.05) were calculated by
dividing the difference of means by the weighted standard
deviation (SD) and defined following Cohen’s guidelines:
small effect 0.2 < d < 0.5, moderate effect 0.5 < d < 0.8,
and large effect d > 0.8 [12]. The influence of the patient’s
age and gender additional to the impact of the health
condition on ITQOL scores was investigated using multi-
variable logistic regression analysis (P < 0.10).

We hypothesized that the different symptom expression
of the investigated health conditions would affect ITQOL
scales differently. In particular, we expected ‘physical
functioning’ to be limited in patients with wheezing illness,
RSV bronchiolitis, and burn injury. Scores for ‘growth and
development’ were expected to be affected in patients with
NF1 and RSV. FAC and burn injury patients were expected
to report significantly lower scores on the ‘bodily pain’
scale. We expected that NF1 and FAC patients would
affect the ‘temperament and moods’ scale. Due to variable
disease activity over time in wheezing illness and FAC, we
expected the ‘change in health’ scale score to be higher in
these patients than in the reference population.

Results

The total study sample of the five health conditions
included 494 children with a median age of 36 (range
0-72) months. The reference sample included 410 children
with a median age of 24 (range 3—46) months. Table 1
presents the general characteristics of the patients and of
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Table 1 General characteristic of children and parents

Subgroup N % female Age child in months % Female Median age respondent
- respondents in years (25-75th
Median (25tl} and Range percentile)
75th percentile)
Reference population 410 50 24 (13-35) 3-46 97 33 (30-35)
Neurofibromatosis type 1 34 44 54 (28-61) 12-72 88 35 (30-39)
Wheezing illness 138 41 35 (20-48) 5-65 88 34 (30-37)
RSV infection 47 55 2 (1-9) 1-36 81 31 (27-35)
Functional abdominal complaints 81 48 46 (27-59) 5-72 88 35 (32-38)
Burn injury 194 47 36 (28-46) 5-63 77 34 (30-37)
All diseases 494 46 36 (22-49) 1-72 83 34 (30-37)

the reference population. The RSV bronchiolitis subgroup
was substantially younger (median 2 months of age) than
the reference population (median 24 months of age); chil-
dren in the other four health conditions were older than the
reference population.

Results on the ITQOL scales are presented in Fig. 1 and
Table 2. Figure 1 presents an illustration of the health
profiles (as measured by the ITQOL) across all health
conditions and for the reference sample. All patients with
the health conditions scored significantly lower on several
(different) ITQOL scales. Except for the burn injury
patients, all other health conditions had lowest scores on
the ‘general health perception’ scale. We observed a large
range of scale scores for ‘physical functioning’, ‘bodily
pain’, and ‘general health perceptions’, with moderate to
large effect sizes compared to the reference sample. Par-
ents of children with RSV reported the lowest scores for
‘physical functioning’ and °‘general health perceptions’,
and parents of children with FAC reported the lowest
scores for ‘bodily pain’.

Across the five health conditions, the ‘parental emo-
tional impact’ scale scores were similar, but significantly
lower than the reference values. The same observation was
noted for the five subgroups on the ‘parental time impact’
scale (with 3 health conditions scoring significantly lower
than the reference population). Effect sizes on these scales
were small to moderate with a maximum effect size of 0.8
for the NF1 subgroup on the ‘parental emotional impact’
scale. No significant differences in scores on ‘temperament
and moods’, ‘general behavior’, ‘getting along’, and
‘family cohesion’ scales were observed between the five
health conditions or compared to the reference sample.
Parents reported higher scores for the ‘change in health’
item in their children with wheezing illness (effect size
0.7), FAC (effect size 0.4), and burn injury (effect size 0.4)
compared to the reference sample. A higher score on
‘change in health’ should be interpreted as a perceived
better health of the patient compared with the previous
year.
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Table 3 presents the results of the children’s character-
istics on the ITQOL scale scores in addition to the effects
of the health conditions. The coefficients indicate the
change in scale score (ranging from O to 100) by the
presence of the characteristic compared to its absence. We
observed positive effects of the child’s age on scores for
‘bodily pain’, to be interpreted as ‘older children reported
higher scores than younger ones’, and negative effects for
‘family cohesion’. Parents of girls reported higher scores
than parents of boys on the scales ‘general behavior’ and
‘getting along’. The observed effects of age and gender,
however, are much smaller than the observed differences
between the various health conditions and reference values.
In addition, effect sizes were constant for all health con-
ditions and the reference population.

Discussion

As expected, a lower HRQoL was reported for the 494
patients with five different somatic health conditions
compared to the general population sample. The number of
affected domains of HRQoL and the magnitude of effects
differed between conditions. Lowest scores were obtained
for the scale ‘general health perceptions’. A large range in
scale scores was observed for ‘physical functioning’,
‘bodily pain’, and ‘general health perceptions’. Scale
scores observed for ‘temperament and moods’, ‘general
behavior’, ‘getting along’, and ‘family cohesion’ were
similar across all five health conditions and to the reference
population. Scales reflecting impact on the parents were
equally affected by all five health conditions, albeit with
mild to moderate effect sizes. In addition to the health
condition, ITQOL scale scores were sensitive to the child’s
age and gender.

Due to the observed low scores on the scale ‘general
health perceptions’ in the majority of health conditions
(with large effect sizes), we conclude that this scale is
particularly sensitive to the diseases under study. The large
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Fig. 1 ITQOL scale scores for the general population sample versus
individual clinical subgroups. GP general population, NFI neurofi-

bromatosis type 1, WI wheezing illness, RSV RSV bronchiolitis, FAC
functional abdominal complaints, BI burn injury. X-axis categories:

dispersion of scores on the ‘physical functioning’, ‘bodily
pain’, and ‘general health perceptions’ scales may be
explained by the characteristics of the different health
conditions. The scales ‘physical functioning’ and ‘general
health perceptions’ are mostly affected in the RSV bron-
chiolitis subgroup, compared to both the general population
sample and to the other health conditions. This observation
fits the characteristics of RSV bronchiolitis, which is
experienced as a very distressing and potentially life-
threatening clinical condition [17]. It is not explained by a
high frequency of prematurity or co-morbidity as their
incidence was low in our RSV population. After RSV
infection, the type of persistent complaints (wheezing) may
have a substantial influence on these domains, as indicated
by the low scores on these scales in the wheezing

PF physical functioning, GD growth and development, BP bodily
pain, TM temperament and moods, GB general behavior, GA getting
along, GH general health, PE parental emotional impact, PT parental
time impact, FC family cohesion, CH change in health

population. The lowest score for ‘bodily pain’ in the FAC
group (large effect size) is consistent with our expectations,
as pain is the main characteristic of this health condition.
The present study confirms the multiple effects of wheez-
ing illness and FAC on various aspects of HRQoL, as
reported earlier [18, 23]: the parents of children with these
two conditions reported most ITQOL scales to be affected,
i.e. 8 and 7, respectively, out of 11 scales (with moderate to
large effect sizes).

The absence of detected differences for ‘temperament
and moods’, ‘general behavior’, and ‘getting along’ scores
across the five health conditions and compared to the ref-
erence population may indicate that these domains are not
affected by the five (somatic) health conditions. Studies in
populations with attention, temperament, or other mental
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Table 2 ITQOL scale scores (SD) for general population and five clinical conditions

ITQOL scale scores General NF type Wheezing illness RSV bronchiolitis ~ Functional Burn injury

population 1N=34 N =138 N =47 abdominal N =194

N =410 complaints

N =281

Physical functioning (PF) 97.1 (9.8) 87.6 (20.6)" 85.9 (21.1)% 75.0 (30.6)* 86.3 (16.6)" 93.7 (18.2)
Growth and development (GD) 86.5 (10.6)  74.7 (18.3)% 82.6 (13.3) * 80.9 (18.3) 75.4 (13.2)* 84.7 (12.5)
Bodily pain (BP) 83.8 (16.8)  86.0 (15.9) 78.5 (18.6) * 74.8 (26.6) * 66.6 (23.6)* 87.5 (17.1)
Temperament and moods (TM) 772 (10.5)  76.2 (12.1) 72.0 (12.9) * 73.9 (15.9) 69.2 (12.7)* 74.3 (13.0)
General Behavior (GB) 72.8 (12.7)  66.3 (20.1) 73.7 (14.0) 71.6 (15.0) 71.0 (14.0) 69.5 (15.9)
Getting along (GA) 68.9 (8.0) 69.3 (14.9) 72.3 (9.8) 68.0 (13.5) 73.0 (9.0) 70.2 (11.1)
General health perceptions (GH) ~ 79.0 (14.5) 655 (16.5* 562 (19.2)* 471 (21.6)* 65.5 (18.8)* 76.1 (16.0)
Parental emotional impact (PE) 92.1 (10.5) 81.9 (19.0)% 86.6 (13.8)* 85.3 (17.3)* 83.3 (15.7)% 87.9 (15.5)*
Parental time impact (PT) 93.0 (11.0)  88.9 (15.3) 86.8 (17.7)* 85.5 (21.0)* 88.4 (15.5) 87.5 (19.4)*
Family cohesion (FC)* 75.3 (18.8)  80.1 (22.1) 72.9 (21.2) 80.9 (17.4) 75.9 (21.7) 74.6 (20.9)
Change in health (CH)* 56.1 (18.4)  60.3 (23.1) 70.9 (23.8)° 64.0 (27.1) 66.0 (25.9) *  64.2 (22.7) *

* Small ES d < 0.5; $ moderate ES 0.5 < d<0.8; * large ES d > 0.8; only presented for significant differences compared to reference values,

P <0.05 " single-item scale

Table 3 Independent influence of child age and gender on ITQOL scale scores

ITQOL scale*

Age of child (months) coefficient (P value)®

Female child coefficient (P value)§

Bodily pain 0.1 (<0.01)
General behavior

Getting along

Family cohesion —0.2 (<0.01)

2.1 (0.05)
1.6 (0.02)

* Only significantly affected scales are presented

¥ Value of coefficient reflects the change in domain score by presence of the variable corrected for the effect of the clinical condition, i.e.
reported scores for bodily pain increased with 0.1 points per child’s month, reported mean scores for general behavior were 2.1 points higher in

girls

health problems may provide extra insight into the sensi-
tivity of the ITQOL mental domains. The fact that nowa-
days general populations have more psychosocial than
physical problems may explain the relatively low reference
values for the mental scales. Also, due to the young age of
the children in the present study, their involvement in
behavior and social relationships are expected to be small.
As these mental scales are included in other generic mea-
sures for infants [24] and older children [25], their presence
in the ITQOL may have value for broader comparison.
The ITQOL questionnaire includes two scales reflecting
the impact of the child’s disease on the parents themselves,
i.e. ‘parental time impact’ and ‘parental emotional impact’.
The two parental impact scales were affected similarly by
all clinical subgroups, with small to moderate effect sizes
compared to the reference population. These results may
indicate that having a child with a disease affects parental
quality of life regardless of the disease type. The large and
variable impact of disease on the ‘general health percep-
tion’ scale contrasts with the smaller and homogenous
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impact on parental scales and may be a result of parental
coping behavior. These results underline the importance of
including the parental impact in HRQoL questionnaires for
children. In contrast to the parental impact and to other
studies [26-28], the scale ‘family cohesion’ was not
affected by any of the health conditions. Because the
influence on family life may only emerge after an extended
period of illness of the child, this may not have been
apparent in this study examining very young children.

Parents of patients with wheezing illness, FAC, and burn
injuries reported a significant improvement for ‘change in
health’. Since wheezing illness and FAC are chronic con-
ditions in which health status might vary, improved scores
over a period of 1 year can be anticipated. Significant
increase in ‘change in health’ score for burn injury patients
may reflect the recovery made between the time of
admission and completing the questionnaire.

The sensitivity of ITQOL domain scores to age and
gender, in addition to the effects of the health conditions,
underline the importance of including age and gender in the
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assessment of health status and related differences in
scores. Since effects of age and gender were constant for
all health conditions under study, they could not account
for all the differences between the health conditions and the
reference population sample.

Some limitations of this study should be addressed.
First, the selection of health conditions was based on the
availability of studies and does not include conditions
mainly characterized by physical limitations, intensive
medical treatment (in hospital), or mental problems.
Comparing the present results with data from children with
rheumatoid, oncologic conditions, or behavior problems
may provide additional information. The health conditions
included here reflect various disease courses (acute/
chronic/with exacerbations) and symptoms (pain, respira-
tory signs, skin deformities, developmental problems) and
may therefore be generalizable to other disease popula-
tions. Second, the time of completing the questionnaire
varied among the health conditions. Parents of the RSV
children completed the questionnaire in the 2-6 months
after hospitalization, reflecting mainly acute effects of RSV
bronchiolitis on HRQoL. For example, we expected but did
not find a significantly lower ‘growth and development’
scale score for this specific clinical subgroup. In contrast,
parents of burn injury patients completed the ITQOL
questionnaire (mean) 17.5 months after admission. This
fact, and the limited percentage of total body surface area
burned (mean 6%), may explain the relatively high scale
scores for burn injury patients on most ITQOL domains.
Third, the variation in time span during the recruitment of
participants hampers a truly cross-sectional comparison.
However, we believe that differential environment and
history effects will not be substantial in a time span of
8 years. Fourth, there was considerable variation in the size
of the five health condition samples. Due to the small
numbers in the NF1 and RSV bronchiolitis subgroups, it
may have been impossible to detect some effects of these
conditions on HRQoL. The ‘change in health’ item is only
applicable for children aged 1 year or older; because the
RSV bronchiolitis group had few children aged 1 year or
older, no firm conclusions for RSV on this item. Fifth, there
was a variation in response rate between the included
studies. However, a comparison of responders and non-
responders did not reveal any substantial source for bias of
results [7, 8, 10, 11]. Sixth, using convenience samples of
health conditions there was a variety of age between the
included populations. However, no disease-related differ-
ences were found for age. Seventh, in the present study we
investigated the effect of different diseases and their
courses on HRQoL, but did not incorporate factors such as
severity of disease in this analysis. Influence of demo-
graphic characteristics such as education level has been
reported by two of the included studies [7, 8]. Assessing

the impact of severity, as well as other disease-related and
demographic characteristics, on HRQoL would be of
additional value but is beyond the scope of this study.
Finally, because this study aimed to evaluate the respon-
siveness of the ITQOL to a variety of health conditions, we
do not discuss the quality of life for each health condition
separately but refer to previous publications [7, 8, 10, 11].
In conclusion, the present study has shown that the five
somatic health conditions exert a substantial and negative
effect on HRQoL as measured by the ITQOL. The mag-
nitude of effect on ITQOL scores and the type of affected
ITQOL domains vary depending on the type of health
condition. The domains ‘physical functioning’, ‘bodily
pain’, and ‘general health perceptions’ were most variably
affected. Parental impact scales were equally affected by
all conditions. In addition to the health condition, age and
gender of the child independently affect ITQOL scores.
These data on the ITQOL’s sensitivity to health conditions
with different symptom expression may help in the inter-
pretation of HRQoL results in future applications.

Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are credited.
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