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ABSTRACT

Introduction: Measuring health- related quality of
life (HRQoL) is very important for children with
developmental disorders such as autism spectrum
disorder (ASD) and Down syndrome (DS). However,
no HRQoL studies found in the literature for the
differences between children with ASD and chil-
dren with DS. Aim: The aim of this study was to
examine HRQoL in children with ASD and children
with DS. Methods: The participants consisted of
206 children with ASD (61), DS (55) and typical
development (TD) (90), aged 5-10 years old, after
administering anonymous questionnaires to their
parents—-caregivers. The Pediatric Quality of Life
Inventory ™ 4.0- Parent Report (PedsQL) was used
to measure HRQoL. One-way analysis of variance
and x? were applied for comparisons among groups.
Results: TD group scored higher than ASD and DS
in all comparisons. Post-hoc (Tukey) comparisons
revealed that the statistically univariate effect was
due to differences between the TD group and the
other two groups, ASD and DS (p<0.01). The ASD
group achieved significantly lower scores than
DS in the emotional functioning scale. Post-hoc
analysis did not reveal any significant differences
between the DS and the ASD group in the physical
health, psychosocial health and the total PedsQL
summary scores. Conclusions: Children with ASD
and DS had significantly lower HRQoL compared
to a TD population, and this finding was not af-
fected by age. Children with ASD demonstrated
a significantly lower score in the emotional func-
tioning scale than children with DS but are similar
in the physical health scale. It is thus considered
necessary to take the physical health scale into ac-
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count when assessing and designing treatment for
children with ASD. Future research studies should
focus on HRQoL indicators that could serve as a
standard diagnostic tool for the development of
therapies and outcomes of assessment findings
in ASD and DS.

Keywords: Health Related Quality of Life, Autism
Spectrum Disorder, Down syndrome, children.

1.INTRODUCTION

Health-related quality of life (HRQoL) is an
important measure not only of the physical
health of the individuals but also of their mental
health, as well as of the outcome of their treat-
ment (1, 2). HRQoL is an approach to measuring
health outcomes by evaluating an individual’s
psychosocial, emotional and physical well-
being (3). In the pediatric Quality of life (QoL)
literature, domains that have been systemati-
cally addressed include: physical functioning,
emotional functioning, social functioning and
school functioning (4.). Each domain can be bro-
ken down into indicators that are the actual fac-
tors measured. Utilizing QoL indicators as the
standard for developing treatments and evalu-
ating outcomes in autism is advantageous (e.g.
social functioning can include indicators of the
availability of social support, while emotional
functioning may include happiness and mental
health). Measuring health- related quality of life
is very important for children with developmen-
tal disorders such as autism spectrum disorder
(ASD) and Down syndrome (DS). Most quality of
life studies focus on the parents of children with
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ASD and other disorders or disabilities, whereas only few
examine the quality of life of the children themselves (5).
ASD is a neurodevelopmental disorder, a chronic lifelong
condition that starts from childhood and affects the out-
comes of adulthood, having an impact on the QoL of indi-
viduals with ASD, which in turn is not influenced by age and
is lower compared to individuals without autism (5). ASD is
characterized by difficulties in social and communication
development in addition to repetitive behaviors and limited
interests and thus creates difficulties in employment and
socialization of these individuals. Children with ASD and
their parents report significantly worse HRQoL than their
peers with typical development in terms of both psycho-
social and emotional health (7-9).

Children with ASD also exhibit greater rates of depres-
sion, stress and anxiety than typically developing (TD)
children (10), (as well as poorer physical health (more sleep
issues, gastrointestinal problems and allergies). They also
have a worse QoL of life than peers with chronic conditions
(5) and demonstrate higher rates of attention deficit-hy-
peractivity disorder (11) and psychiatric disorders such as
disorganized behavioral disorders, anxiety and emotional
disorders (4). To better understand the HRQoL of people
with ASD, further studies on the difference between in-
dividuals with ASD and individuals with other chronic
physical and psychiatric disorders and / or mental disabil-
ity are needed (12). To our knowledge, no HRQoL studies
have been performed on the differences between children
with ASD and children with DS and very few studies have
addressed the QoL of children with DS (13, 14). Children
with DS have more emotional and behavioral problems but
less anxiety and depression than TD children and therefore
worse HRQoL than their typical peers (13, 15).

2.AIM

The purpose of this study was to investigate HRQoL
in children with ASD and in children with DS in order to
improve the provided services and treatment. We there-
fore hypothesized that, by means of traditional measures
of HRQoL, children with ASD and DS would have poorer
overall HRQoL than typically developing children and
furthermore that children with ASD would demonstrate
worse emotional and social functioning HRQoL scores than
children with DS.

3.METHODS

Participants

A convenient sample of caregivers and their children
(N=206), consisted of three separate groups, one with
ASD (N=61), one with DS (N=55), along with TD children
serving as a control group (N=90), were recruited from
kindergartens, primary schools, DS parents’ associations,
ASD parents’ associations as well as from various special
treatment and rehabilitation centers for children in Greece.
The inclusion criteria were children aged between 5 and
10 years old with a diagnosis of ASD, according to the
DSM-IV-TR (16) and DS. Children with ASD and DS should
have no other developmental disorders such as physi-
cal disabilities, epilepsy, etc., while typically developing
children shouldn’t have been diagnosed with any learning
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disabilities or chronic diseases. In order to participate in
the study, parents needed to speak fluent Greek and give
informed consent. Initially 280 questionnaires were handed
out, of which 220 (78.6%) were returned. 14 of the answered
questionnaires did not meet the inclusion criteria and were
thus excluded. Eventually, the responses of 206 participants
were taken into account. The study was approved by the
National Institute for educational policy (PSE) and infor-
mation leaflets, together with consent forms, were given
to the participants recruited in the study.

Procedures

All study participants were recruited within a year. The
Pediatric Quality of Life Inventory ™ 4.0 Generic Core
Scales - Parent Report (PedsQL) questionnaire was used
for the purpose of the study. Parents who met the inclu-
sion criteria received a package containing an informative
letter about the study and its purpose, a demographic ques-
tionnaire, the age-appropriate PedsQL questionnaire, the
age-appropriate Vineland II- (domain “Daily Living Skills”)
questionnaire and a consent form. The questionnaires were
filled in anonymously with codes and were returned within
one month.

Measures

Demographic variables were collected from a parent—
completed questionnaire and included children’s age, gen-
der and chronic diseases, along with information regarding
school type and parents’ educational level. Measurement of
HRQoL was performed by utilization of the Pediatric Qual-
ity of Life Inventory ™ 4.0 Generic Core Scales — Parent
Report (PedsQL) for ages 5-7 and 8-12. The Daily Living
skills Index of Vineland II (Parent/ Caregiver Rating Form)
was used, as recommended in the literature (17), as an in-
dication of the participants’ developmental level (sample
homogeneity). Due to troublesome communication and
other related difficulties that are common among children
with ASD and DS, the children’s HRQoL was assessed using
the parent-report version of the PedsQL.

PedsQL

The PedsQL questionnaire is a tool for assessing the
health-related quality of life of children aged 2-18 years old
(18). It is a 23-item questionnaire which includes four age-
appropriate versions and takes approximately 7-10 minutes
to complete. The parent proxy-report format assesses the
parent’s perceptions of the child’s QoL. The instructions
in each question ask how much of a problem an item has
been for the child during the past month. PedsQL has a
five-point rating scale and it evaluates four distinct areas
of health-related functioning: physical functioning, emo-
tional functioning, social functioning and school function-
ing. Consequently, the last three scales are merged into a
summary score for psychosocial health, while the physical
functioning scale gives rise to the physical health sum-
mary score. Eventually the total PedsQl score consists of
the sum of all the items over the number of items answered
on all the scales. The items on the PedsQL questionnaire
are converted into a 0-100 scale with higher scores indi-
cating better HRQoL. The total PedsQL score, as well as
the summary and scale scores, are computed when at least
50% of the items are completed. The parent-report version
of the PedsQL exhibits good psychometric properties for
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measuring HRQoL in healthy populations and in

i X o Autism Down Typical
children with chronic diseases and acute health Spectrum Syndrome  Development
conditions (alpha 0.90- 0.92) (19) as well as in pe- Disorder (N=61) (N=55) (N=90)
diatric populations with psychiatric disorders (4)  Mean age 6.5 73 72 Fos g5t
The current study used the Greek version of  (SD) (1.30) (1.52) (1.36) ’
PedsQL, which accordingly shows good psycho-  Gender
metric properties (Cronbach alpha>0.70). Factor  y5(e 59 33 40
analysis also manifested comparable results to % 85 60 444
the original version (20). Female 9 22 50 X'=25,38""
Vineland II (VABS II)-Domain Daily Liv- % 14 40 55.6
ing Skills (DLS) Mother's educa-
The VABS II -Parent/ Caregiver Rating Form tion level
(21) assess the adaptive behavior and functional  primary 3(4.9%) 2(3.6%) 1(1.1%)
skills in people aged 0-90 years old. It has been  secongary 18(27.3%) 15(27.3%)  13(14.6%) Z .
also suggest.ed for assessing adaptlve behavior Post-secondary  14(22.9%) 17(309%)  15(16.9% X*=16.37
for people with ASD as well as with mental and —
developmental disorders (22). The subscale of Higher 26(42.7%) 21(38.2%) _ 60(674%)
DLS includes three sectors assessing skills for ~Fathers educa-
.. . tion level
self-care, home care and living in the commu-
nity. Its psychometric properties are very good —1mary 4(6.6%) 4(7.4%) 2(2.3%)
and suitable for research purposes (23). The in- _Secondary 27(44.3%) 11(20.4%)  19(35.2%) (219,84
ternal reliability (Spearman- Brown) for DLS is  Post-secondary ~ 8(13.1%) 19(35.2%)  19(21.%)
ranged between 0.88 and 0.94 (split-half method  Higher 22(36%) 20(37%) 47(54.1%)
for different ages) (21) The Greek version of the ¢ 4,0 type
questionnaire yielded almost identical reliabil- Public 52 (85.2%) 45(833% 89 (98.9%)
ity values.
Private 9 (14.8%) 9(167%)  1(1.1%)

Statistical analysis
Descriptive statistics of baseline character-
istics were obtained using Statistical Package

Table 1. Demographic characteristics of the children with Autism Spectrum
Disorder (ASD), Down syndrome (DS) and Typical Development (TD) and their

for Social Sciences, software (SPSS, version Parents.Note:

20.0). Sample characteristics and presented means and

*p<.05,*p<.01,* p<.001

standard errors were described for PedsQL scales. Among ) N Mean 5D Range P
group (ASD, DS, TD) differences were compared using the glijst:rz]efpec”um 61 71,31 15,64 38-134
ANOVA and chi-squared (x?) tests. Correlation between

HRQol scores and age was performed with Pearson cor- Down Syndrome >3 72 11,51 46-67
relation coefficient. Typical Development 90 115,82 15,9 85-158

4. RESULTS

Table 1 summarizes the baseline demographic charac-
teristics of the 206 children. Out of the 61 children with
ASD, 25 (41%) were diagnosed with Autistic Disorder,
8 (13.1%) with Asperger’s Disorder and 28 (45.9%) with
PDD-NOS. The age of the children ranged from 5 to 10
years old and there was a significant difference between
all of them (F=5.65, p<0.01) mainly because the ASD group
was slightly younger (differences between DS and TD were
non-significant, p<0.05). Most children with ASD were boys
(85.2%) as was expected (24). Among children with DS 60%
were boys and 40% were girls while TD participants were

Table 2. Participants’ developmental level (sample homogeneity):
Daily living skills Index (VABS I1). NS=non-significant

44.4% and 55.6% respectively. The gender differences be-
tween the groups were statistically significant (x? = 25.38,
p<0.001) (Table 1). Table 2 is presenting participants’ de-
velopmental level according to children’ Daily Living skills
with non-significant differences between ASD and DS chil-
dren (p>0.05) showing sample homogeneity. The majority
of the children were attending a public school with about
15% of children with ASD and DS were going to a private
one. Parents’ education level varied among groups for both
mothers and fathers (p<0.01) with higher education yielding

?ﬁ:g{? Spectrum Disorder ?)c/)r\\/\t/:lr:ome gyer\)/lgfolpment
(N=55) (N=90)
Parent- Proxy Report (PedsQL) MO SD MO SD MO SD F n? p
Physical Functioning 7429 1761 7398 175 90.90 14.05 27.39 21 .001
Emotional Functioning 69,02 22,23 77,11 17,86 85,33 14,74 15,01 13 .001
Social Functioning 54,40 24383 61,84 18,03 90,28 14,25 76,37 A3 .001
School Functioning 65 20,35 67 15.71 88,22 135 4713 .32 .001

Table 3. Mean PedsQL scale scores for children with Autism Spectrum Disorder (ASD), Down syndrome (DS) and Typical Development (TD).
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performed. Interestingly, these post-hoc

Autism Down Typical . L.

Spectrum Syndrome Development analyses did not reveal any significant

Disorder (N=61)  (N=55) (N=90) differences between the DS and the ASD
Parent-Proxy , group. Nevertheless, as shown in Table 4,
Report (PedsQL) MO SD MO sD MO SD F g P the ASD group scored lower than the DS
Physical health  74.29 (17.61)  73.98 (175)  90.90 (14.05) 2739 .21 001 groupinthe psychosocial health summary
Psychosocial score and, by extension, in the total Ped-
health 62.81 (18.95) 68.65 (14.18) 87.94 (11.97) 59.22 .37 .001 sQL score, reflecting the often cited lower
Total score 65.68 (1757)  69.98 (14.03) 88.68(1149) 5659 .36 001 quality of life that ASD children have in

Table 4. Mean PedsQL summary and total scores for children with Autism Spectrum

Disorder (ASD), Down Syndrome (DS) and Typical Development (TD)

Physical  Psychosocial PedsQL
health health Total score
Autism Spectrum Disorder .08 .07 .08
Down Syndrome .20 .06 11
Typical Development 17 11 .14

Table 5. Correlation analysis (Pearson r) of HRQol with age for
children with Autism Spectrum Disorder (ASD), Down Syndrome
(DS) and Typical Development (TD)

the highest percentage (Table 1).

Regarding the presence of chronic diseases, almost half
of DS children (44.5%) had a chronic problem such as heart
disease (16.4%), respiratory disease (9.1%) or other health
problems (20%) while only 19.7% of children with ASD pre-
sented with chronic health problems mainly concerning the
respiratory system (9.8%)

Table 3 shows possible differences among the three
groups across the various PedsQL scales. The one-way
analysis revealed statistically significant differences
among the three groups in all four domains. The post-hoc
comparisons (Turkey) indicated that the statistically uni-
variate effect was due to differences between the typically
developing group and the other two groups, with the TD
group consistently scoring higher in all four domains. In-
terestingly, the DS and the ASD group did not differ from
each other with regard to the physical functioning, social
functioning and school functioning scale. The only com-
parison that detected a statistically significant difference
was the one concerning the emotional functioning scale; as
anticipated, the ASD group had significantly lower scores
than their peers with DS.

Two composite scores were calculated, namely the
psychosocial health summary score (representing the
emotional, social and school functioning scales) and the
total PedsQL score (the sum of all items over the number
of items answered on all scales). Also included in Table 4 is
the physical health summary score which corresponds to
the physical functioning score presented in Table 3.

One-way analyses of variance were conducted to exam-
ine possible differences among the three groups of children
on the two summary scores of the PedsQL, as well as on
the total composite score of the scale (total PedsQL score).
In all comparisons, statistically significant differences
were found. As expected, the TD group scored higher in
all 3 comparisons. The significant differences between
the TD group and the other two groups (DS and ASD) were
subsequently confirmed in the post-hoc (Turkey) analyses
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these domains.

The correlation analysis of HRQol with
age showed no statistically significant re-
lationship both in each separate HRQoL category (physical
health and psychosocial health) and in the total PedsQL
score for all three groups of children (Table 5).

5.DISCUSSION
The results of the present study support our initial hy-
pothesis that children with ASD and DS would have poorer
HRQoL than TD children. The parents of children with ASD
and DS reported poorer HRQoL scores for their children
than scores reported by parents of TD children. In fact,
significant differences were observed between these two
groups in all HRQoL scales (physical, emotional, social and
school functioning scales, as well as total HRQoL score).
The findings of this study are similar to those of a pre-
vious meta-analysis of ten studies (from 2004 to 2012) for
children with ASD, which concluded that the observed
poorer QoL was not affected by age (6) and are also in accor-
dance with studies showing poorer physical health, mental
health and overall QoL of children with ASD (4, 5, 11). ASD
is a neurological disorder characterized by irregular social
interaction and communication, repetitive behaviors and
limited interests, impinging on many areas of the children’s
development and adversely affecting their functioning.
Therefore, compared to TD children, children with ASD
are expected to experience significant problems related
to psychological, social and emotional health. Deficits in
social skills and communication are evident (25).
Children with ASD may also have higher rates of depres-
sion, stress, and anxiety (10). In this study, parents reported
that the main problems of their children with ASD involved
aspects of the social functioning. Similar results were re-
ported in the study by Kuhlthau et al., (2010). In addition
to the social and emotional difficulties, ASD children often
face difficulties in school life, learning and academic func-
tioning. Moreover, according to the literature review, there
are reports of some mild neurological findings related to
ASD, such as motor impairment and motor developmental
delay (26). Frequently, sleep disorders, gastrointestinal
problems and various allergies coexist in ASD children
(27) therefore affecting their physical health. As a result,
developmental delays and difficulties in the above men-
tioned areas can cause poorer HRQoLin children with ASD.
Regarding children with DS, not enough studies have
examined their QoL. In the current study, children with
DS also showed a lower HRQoL than their TD peers, in all
domains and regardless of age. These results are consis-
tent with those of two previous studies (14, 15). Presum-
ably, this is an expected finding since these children have
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developmental deficits (average developmental age lower
than their TD peers), as well as more behavioral and emo-
tional problems.

The results of the current study indicate that DS has a
stronger impact on all aspects of emotional functioning
and also that DS children experience greater difficulties
in social functioning than in other domains. Their social
functioning is lower than that of TD children and this may
be due to their behavioral problems and intellectual disabil-
ity. The QoL associated with school functioning also seems
to be low and this could be attributed to their intellectual
disability and dysfunction. Indeed, the latter is supported
by a previous study (28). The QoL associated with physi-
cal functioning is also shown to be adversely affected and
this may be related to the chronic diseases that coexist in
DS children (mainly respiratory diseases, congenital heart
disorders, thyroid dysfunctions, etc.), as well as the delay
in their motor development.

Our hypothesis in this study, that children with ASD
would achieve poorer Qol scores than children with DS, was
not confirmed for all scales of HRQoL except for emotional
functioning. Given that emotional impairment is a defin-
ing characteristic of ASD but not of DS, it is not surprising
that children with ASD were found to have lower emotional
functioning scores than children with DS. Children with
ASD have deficits in the cognitive processing of emotions,
both with themselves and with others. They actually face
difficulties in both identifying and describing emotions.
They are also more frequently depressed than TD children
(10), whereas, in a previous study, children with DS dem-
onstrated better scores than TD children in the anxiety/
depression scale (14). In addition, children with ASD have
more difficulty in recognizing facial expressions compared
to children with other developmental disorders, e.g. with
schizophrenic disorder, and this poses an additional family
burden (29). Similar to children with cognitive disabilities
and children with speech disorders, children with ASD
exhibit greater difficulty in recognizing expressions and
emotions such as sadness, joy, anger, surprise, etc. (30).

Although the group of children with ASD scored lower
in all HRQoL scales, there did not appear to be any statisti-
cally significant differences in the physical health, psycho-
social health and the total PedsQL summary scores, when
compared to their peers with DS. Given the hypotonia of
the children with DS, as well as their physical condition
and the various health problems they usually encounter
(respiratory, heart diseases, etc.) as in present study, it
was expected that children with ASD would have a better
quality of life related to physical health. However, what
may be surprising is the fact that children with ASD scored
as poorly as children with DS in the physical health scale,
especially considering the fact that ASD has not tradition-
ally been thought to have a substantial impact on physi-
cal health, while many other chronic diseases of children
with DS do. These results reinforce the view of a previous
study (5) that the physical health of children with ASD
should be taken into consideration based on the finding
that their physical health was similar to that of children
with chronic diseases. It is therefore necessary to take
the physical health scale into account when assessing and
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designing treatment for children with ASD. Empowering
and maintaining the physical health of children with ASD
may need to be addressed intensively, in conjunction with
the psycho-emotional health (emotional and social func-
tioning), which is an integral part of the ASD. Comparison
of HRQoL across diagnostic groups might help clinicians
and families understand their experience with ASD in the
context of other developmental disorders. A better under-
standing of similarities across diagnostic groups may also
result in a greater collaboration among advocacy groups for
improving HRQoL in children with DS. Despite the advances
in early detection, intensive intervention and therapeutic
approaches, QoL in children with ASD and DS remains poor.
Few studies have utilized specific QoL indicators in order to
evaluate treatment outcomes in children with ASD and DS,
leaving this area of study largely untapped (1).

The present study has several limitations. First, reports
of HRQoL are based on parent proxy-report and not on child
self-report due to the severe cognitive and communication
issues faced by a majority of our study sample; most children
would not have been able to reliably self-report. Although
we used a validated methodology for children, this does not
exclude the possibility of parenthood subjectivity through
providing reports on behalf of their children. Second, de-
spite the fact that the sample was selected at random and
represented geographical areas across Greece, parental
participation in the study was voluntary and the study
participants constituted a convenience sample. Moreover,
although in the present study the effect of socioeconomic
status of parents on children HRQoL was not measured
since it is not usual in children QoL studies and because of
personal data protection limitations it would be interesting
future studies to examine this factor also.

6. CONCLUSION

The present study explored the HRQoL in children with
ASD and in children with DS. Children with ASD and DS
had significantly lower HRQoL compared to a group of
TD children, irrespective of age. When compared to data
from children with DS, children with ASD demonstrated a
worse HRQoL in the emotional functioning scale, but did
not exhibit differing scores neither in the total HRQoL and
the psychosocial health score nor in the social function-
ing, school functioning and physical functioning scales.
These results indicate that the physical health of children
with ASD should consistently be taken into consideration.
Contrary to DS, ASD has not traditionally been thought to
have a substantial impact on physical health. It is therefore
essential to take physical health into account whenever as-
sessing the QoL as well as when designing treatments for
children with ASD. Knowing which domains of HRQoL are
affected in children with ASD and DS can help clinicians
focus on particular HRQoL domains during the diagnostic
process and to define adequate treatment goals. A future
research step must emphasize on HRQoL indicators in order
to build up a future assessment and diagnostic tool in an
attempt to develop a variety of therapies for ASD and DS
children. A plethora of therapies that support HRQoL can
contribute to greater happiness and overall well-being for
children with ASD and DS in their environment.
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