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Abstract We examined data collected as a part of the
Autism Treatment Network, a group of 15 autism centers
across the United States and Canada. Mean Health-Related
Quality of Life (HRQoL) scores of the 286 children assessed
were significantly lower than those of healthy popula-
tions (according to published norms). When compared
to normative data from children with chronic conditions,
children with ASD demonstrated worse HRQoL for total,
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psychosocial, emotional and social functioning, but did not
demonstrate differing scores for physical and school func-
tioning. HRQoL was not consistently related to ASD diag-
nosis or intellectual ability. However, it was consistently
related to internalizing and externalizing problems as well as
repetitive behaviors, social responsiveness, and adaptive
behaviors. Associations among HRQoL and behavioral
characteristics suggest that treatments aimed at improve-
ments in these behaviors may improve HRQoL.
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Health-Related Quality of Life (HRQoL) is a comprehen-
sive approach to measuring health outcomes that evaluates
an individual’s psychosocial, emotional, and physical well-
being (Fayers and Machin 2007). HRQoL is a subjective
term that emphasizes happiness and overall well-being as
they relate to disease or the treatment of said disease. The
assessment of HRQoL is well-suited to conditions that have
a multi-dimensional impact, such as Autism Spectrum
Disorders (ASD). Health Related Quality of Life has
received scant attention in the pediatric literature until
recently, and to our knowledge, no HRQoL studies of large
cohorts of children with ASD have been conducted.
Several studies have investigated HRQoL in children
with both developmental and psychiatric disorders. In
general, findings indicate that developmental and psychi-
atric disorders have adverse, yet differing, effects on chil-
dren’s HRQoL. A Dutch HRQoL study of children with
various psychiatric disorders found that the children with
“pervasive developmental delay,” had significantly worse
parent-reported psychosocial health and emotional func-
tioning scores than children with “other psychiatric
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disorders.” Children with “pervasive developmental
delay” also experienced worse emotional health than
children with no diagnosis (Bastiaansen et al. 2004).
Similarly, HRQoL studies of adolescents with Attention
Deficit Hyperactivity Disorder (ADHD) have shown this
group to have significantly poorer HRQoL than normative
populations (Klassen et al. 2004; Varni and Burwinkle
2006). One study showed that the HRQoL of adolescents
with ADHD worsened as the number of co-morbid psy-
chiatric diagnoses increased (Klassen et al. 2004). In a
different study, HRQoL scores were significantly worse for
children with Tourette’s Syndrome and chronic tic disorder
compared to an unaffected population. HRQoL was also
moderately inversely correlated with symptom severity in
this study (Storch et al. 2007).

While HRQoL has been associated with developmental
and psychiatric diagnoses in general, HRQoL has also been
associated with more specific internalizing and external-
izing behaviors. Among children with psychiatric disorders
and Tourette’s syndrome, children with poorer HRQoL
scores had higher internalizing and externalizing behaviors
measured on the Child Behavior Checklist (CBCL)
(Achenbach and Rescorla 2000). In general, internalizing
behaviors were more highly correlated with HRQoL than
were externalizing behaviors (Bastiaansen et al. 2004;
Storch et al. 2007). Based on these studies, we anticipated
that a similar correlation between ASD and HRQoL would
be observed in the current study, with children with more
severe symptoms of ASD having poorer HRQoL.

ASDs are a group of pervasive developmental disorders
characterized by deficits in communication and social
reciprocity and by the presence of restricted interests and
repetitive behaviors (American Psychiatric Association
2000). In comparison to children with typical development,
children with ASD experience significant problems related
to psychological, social, and emotional health. Specifically,
children with ASD face challenges with social engagement
and age-appropriate play (Anderson et al. 2004; Colgan
et al. 2006; Hobson and Lee 1998), friendships (Bauminger
and Kasari 2000; Bauminger and Shulman 2003), and
processing emotions in themselves and others (Bauminger
and Kasari 2000; Bauminger and Shulman 2003; Baum-
inger et al. 2003; Bolte and Poustka 2003; Gross 2004; Hill
et al. 2004; Teunisse and de Gelder 2001). These chal-
lenges, in combination with communication deficits and
atypical behavior, often lead to poor social adjustment.
Children with ASD also exhibit greater rates of depression,
stress, and anxiety than typically developing children
(Gurney et al. 2006; Hill et al. 2004). Lastly, children with
ASD exhibit poorer physical health, more sleep issues,
gastrointestinal problems, and allergies (Allik et al. 2006;
Cotton and Richdale 2006; Gurney et al. 2006; Oyane and
Bjorvatn 2005; Williams et al. 2004). Despite the high
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prevalence of these problems, little is understood about the
overall HRQoL of children with ASD.

The aim of the present study was to measure HRQoL in
a group of children with ASD and to relate HRQoL to ASD
severity and common ASD behavioral characteristics. Past
research on other child populations suggests that both ASD
severity and secondary behavior issues, such as internal-
izing or externalizing difficulties, will influence ratings of
HRQoL. We therefore hypothesized that, on traditional
measures of HRQoL, children with ASD would have
poorer overall HRQoL than normative healthy and chron-
ically ill child populations. Additionally, we hypothesized
that characteristics such as cognitive impairment, limited
adaptive skills, and severe social impairment would be
associated with poorer HRQoL. We expected that these
associations would be particularly strong for aspects of
HRQoL related to psychosocial health rather than physical
health. Finally, we hypothesized that HRQoL would be
associated with maladaptive behavioral symptoms, with
children with higher levels of total behavior problems
experiencing poorer HRQoL. In particular, internalizing
problems (withdrawal, anxiety, somatic complaints) were
expected to be more strongly associated with HRQoL than
externalizing problems (aggression, oppositionality).

Methods
Participants and Procedures

All study participants were recruited between 2006 and
2008 through a hospital or clinic that is a member of the
Autism Treatment Network (ATN). Originally configured
as the Medical Factors study among five clinical and aca-
demic centers, the ATN has since been reconfigured into a
clinical registry of 15 centers (see Table 1). Centers dif-
fered in their length of time participating in the ATN.
Participants included parents of children with a con-
firmed diagnosis of an ASD, who were between the ages of
2 years, 0 months and 17 years, 9 months. All children met
diagnostic criteria for Autistic Disorder, Asperger’s Dis-
order, or Pervasive Developmental Disorder-Not Otherwise
Specified (PDD-NOS), according to the DSM-IV-TR
(American Psychiatric Association 2000). Additionally,
their score on the Autism Diagnostic Observation Sche-
dule-Generic (ADOS-G) (Lord et al. 2000) had to meet or
exceed cutoffs for categorization of autism spectrum dis-
order. For the 67% of children who were assessed with the
Autism Diagnostic Interview-Revised (ADI-R) (Lord et al.
2003) as part of the ATN Medical Factors study, all had to
meet cutoffs for categorization of ASD. To participate,
parents needed to speak fluent English and give informed
consent. Children signed assent forms when applicable.
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Table 1 ASD sample:

socio-demographic

and ASD-related

characteristics
Number Percent or
mean and SD
Medical center
Oregon Health and Science University 57 19.9%
Massachusetts General Hospital 61 21.3%
Baylor College of Medicine 11 3.9%
University of Washington 42 14.7%
Columbia University 61 21.3%
University of Missouri at Columbia 6 2.1%
Vanderbilt University 5 1.8%
University of Colorado 20 7.0%
University of Pittsburgh Medical Center 8 2.8%
Cincinnati Children’s Hospital 1 <1.0%
Kaiser Permanente 4 1.4%
University of Rochester 10 3.5%
Gender
Male 236 82.5%
Female 50 17.5%
Age group (years)
2-4 103 36.0%
5-7 75 26.2%
8-12 108 37.8%
>13
Race
Asian 17 5.9%
African American 19 6.6%
White 221 77.3%
More than one race 16 5.6%
Other/unable to specify 13 4.6%
Hispanic ethnicity
Hispanic 34 11.9%
Non-hispanic 252 88.1%
Stanford-Binet 1Q/Mullen®
Less than 70 117 52.5%
70 or greater 106 47.5%
Diagnosis
Autistic disorder 196 68.5%
Asperger’s 25 8.7%
PDD-NOS 65 22.7%
CBCL [mean = 50 (SD = 10)]
Total scale score 286 62.8 (10.1)
Internalizing subscale 286 61.5 (9.0)
Externalizing subscale 286 58.0 (9.9)
Vineland II [mean = 100 (SD = 15)]°
Adaptive behavior composite Score 286 71.4 (14.4)
Communication 286 74.0 (17.5)
Daily living skills 286 73.3 (15.4)
Socialization 286 69.0 (13.1)

Table 1 continued

Number Percent or
mean and SD

Total social responsiveness scale 74 98.9 (29.3)
[Range 0-195]¢

Total repetitive behavior scale® 90 25.0 (15.6)

Total 286 100.0%

# 223 children had a completed Stanford-Binet/Mullen

® scores falling above 65 are clinically significant, relative to age
peers

¢ scores 70 and below reflect marked impairment in adaptive skills,
relative to age peers

4 74 children had a completed SRS
¢ 90 children had a completed RBS

Measures

Sociodemographic variables were collected from a parent
completed questionnaire and included children’s ethnic or
racial minority status, age, and gender.

HRQoL

HRQoL was assessed through the use of the Pediatric
Quality of Life Inventory 4.0 (PedsQL) (Varni 1998),
which is a 23-item questionnaire designed to assess chil-
dren 2-18 years old. The PedsQL includes four age-
appropriate versions and takes approximately 7-10 min to
complete. All versions have a five-point rating scale and
ask participants to think only about the previous 1-month
period. The survey evaluates four distinct areas of health-
related functioning: physical functioning, emotional func-
tioning, social functioning and school functioning. The
latter three scales are combined to determine a broad
psychosocial summary score, while a physical health
summary score is determined using the physical function-
ing scale. The items on the PedsQL surveys are converted
into a 0-100 scale with high scores indicating the best
HRQoL. The total PedsQL score and the accompanying
summary and scale scores are computed if at least 50% of
the items are completed. Some of the specific topics
assessed on the PedsQL include: physical hurts and aches,
energy level, feeling afraid, feeling angry, getting along
with peers, paying attention in school, and keeping up with
school work.

Because of the communication difficulties that are com-
mon among children with ASD, child HRQoL was assessed
using the parent-report version of the PedsQL. This survey
has good psychometric properties for measuring HRQoL
among healthy populations as well as among children with
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chronic conditions; while one study reported an alpha of
0.92, another reported an alpha of 0.90 (Varni et al. 2001,
2003). The PedsQL has also been shown to distinguish
between healthy populations and populations with acute and
chronic health conditions (Varni et al. 2001). Lastly, recent
research has shown the PedsQL to demonstrate feasibility
and reliability among pediatric populations with psychiatric
disorders (Bastiaansen et al. 2004a, b).

Cognitive Ability

Children’s cognitive functioning was assessed using either
the Stanford-Binet Intelligence Scales, Fifth Edition (SB5)
(Roid 2003), or the Mullen Scales of Early Learning: AGS
Edition (Mullen 1997). The SB5 is an individually
administered formal test of intelligence used with indi-
viduals as young as 2 years. The Mullen is an individually
administered comprehensive measure of cognitive func-
tioning for children from birth to 68 months of age. The
ATN agreed upon use of the SB5 for all children enrolled
in the patient registry. However, they recognized that some
children with an ASD would not be able to obtain basal
scores on the SBS. If there was not basal score, the Mullen
was used. The SB5 was used more often than the Mullen.

Both the SB5 Nonverbal and Verbal 1Q scores are
expressed as standard scores with a mean of 100 and
standard deviation of 15. Comparisons have been made
between the SB5 and other widely accepted measures of
cognitive ability, with correlations ranging from 0.78 to
0.84 for Full Scale IQ or Verbal 1Q and comparable scores
(Roid 2003). The internal reliability of the Mullen is good,
with a median value of 0.91 across age groups. Test-retest
reliability of the subscales ranged from 0.82 to 0.85 for
children 1 to 24 months of age and 0.71 to 0.79 for children
between 25 and 56 months of age, demonstrating good
stability over time (Mullen 1997).

Adaptive Functioning

Adaptive skills were measured through the administration
of the Vineland Adaptive Behavior Scales, Second Edition,
Survey Interview Form (Vineland-II) (Sparrow et al. 2005).
The Vineland-II is a valid and reliable individually
administered semi-structured caregiver interview designed
to measure adaptive behavior in individuals from birth
through age 90. The Vineland-II has high correlations to
the previous version (Sparrow et al. 2005), which had
reliability coefficients for composite scores in the mid 90s
(Sparrow et al. 1984). The Vineland-II has also proven to
be sensitive to changes in development over time
(McGovern and Sigman 2005). The Vineland-II uses
standard scores to describe an individual’s overall func-
tioning (Adaptive Behavior Composite).
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ASD-Related Symptoms

Social impairment related to ASD symptom severity was
measured using the Social Responsiveness Scale (SRS)
(Constantino 2005). The survey yields an overall severity
score, with higher scores reflecting greater severity of social
impairment. There is evidence for SRS score validation and
construct validity (Constantino and Todd 2005). Maternal
reported SRS scores correlate strongly with ADI-R algo-
rithm scores for each subdomain of autistic symptomatol-
ogy; coefficients ranged from 0.65 to 0.77 (Constantino et al.
2003).

Restricted, repetitive, and stereotyped behaviors related
to ASD symptom severity were measured using the
Repetitive Behavior Scale-Revised (RBS-R) (Bodfish et al.
1999). The RBS-R includes 42-items that parents rate on a
four-point Likert scale. It describes the presence and
severity of stereotypic, self-injurious, compulsive, ritual-
istic/sameness behaviors and restricted interests. A total
score is generated, with higher scores indicating the pres-
ence of more intense and severe repetitive behaviors. The
RBS-R has been reported to have adequate psychometric
properties and acceptable reliability and validity (Bodfish
et al. 1999, 2000; Gabriels et al. 2005). It has also been
independently validated for use in individuals with autism
spectrum disorders. The RBS-R and SRS were only com-
pleted by those individuals who were enrolled in the
Medical Factors study. Thus, we have RBS data from 90
children and SRS data from 74 children.

Behavioral Adjustment

Parents reported on children’s behavior problems using the
Achenbach Child Behavior Checklist (Achenbach and
Rescorla 2000). The applicability of the CBCL to children
with ASD has been supported by data on scale reliability,
stability, and convergent validity (Dekker et al. 2002a, b;
Wallander et al. 2006). Scaled scores are expressed as
T-scores that have a mean of 50 and standard deviation of
10. The total problems, total internalizing, and total
externalizing scores were used.

Statistical Analysis

We described sample characteristics and presented means
and standard errors for PedsQL scales. We compared the
ASD sample data to published norms for healthy children
and chronically ill children. Differences between our
sample and each of the two comparison groups were
computed using f-tests.

Generalized linear models were used to compare age-
and gender-adjusted means by ASD diagnosis and cognitive
ability. We then determined the association of cognitive
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ability, communication, and social functioning with Peds-
QL total and scale scores by using generalized linear
models or regression models. Measures of statistical sig-
nificance for comparisons within instruments are Bonfer-
roni adjusted.

Results

Table 1 shows the characteristics of the 286 children. The
sample is predominantly male, reflecting the demographics
of ASD. We have more children in the younger two age
groups (36% age 2—4 years and 35% age 57 years) than in
the older age groups (20% age 8-12 and 9% age 13 and
up). The majority of the children are white (77%) and non-
Hispanic (12% identified as being of Hispanic ethnicity).
Just under a half (48%) of the sample has an IQ greater
than 70. Approximately two-thirds of the sample (69%)
was diagnosed with Autistic Disorder, 8% with Asperger’s
Disorder, and 23% with PDD-NOS.

As shown in Table 2, the average total PedsQL score for
the ASD sample was 65.2 £ 15.9. This score is signifi-
cantly lower than the national norm for a generally healthy
population (82.3 £ 15.6) and significantly lower than the
norm for children with chronic conditions (73.1 &+ 16.5)
(p-value < 0.001 for both comparisons) (Varni et al. 2003).
Significant differences in HRQoL scale scores were also
found between these groups. The area with the greatest
differences was social functioning, with children with ASD
having lower scores than children with chronic conditions
and generally healthy children. Interestingly, for measures
of physical health and school functioning, the ASD sample
did not differ from the chronic condition sample, although
both differed from the healthy sample.

Table 3 shows the adjusted mean PedsQL scores by
gender, age, ASD diagnosis and cognitive ability score
category. There were no observed statistically significant
differences in HRQoL by gender or specific diagnosis.
However, the total scores, summary scores, and scale scores
did differ by age, with older children having significantly
lower scores than younger children (p-value < 0.008. The
only difference in HRQoL for the two cognitive ability
groups was for emotional functioning, where children in the
lower scoring group had worse reported HRQoL.

A summary of the beta coefficients from multiple
regression analyses are provided in Table 4. The beta
coefficients are defined as the amount that the dependent
variable (PedsQL total score or subscale scores) changes
when the corresponding independent variable changes one
unit. A negative beta coefficient represents a negative
relationship between two variables. After a Bonferroni
adjustment for multiple comparisons, we found a statisti-
cally significant association between the social functioning
subscale of the PedsQL and the Adaptive Behavior Com-
posite score from the Vineland-II. Specifically, the social
functioning subscale score changed 0.34 units for every
one unit change in the Vineland-1I. There were consistent
negative correlations (negative beta values) between the
SRS and HRQoL on all domains, with the largest coeffi-
cients for total, psychosocial, and social aspects of HRQoL.
There was also a negative relationship between HRQoL
and increased reports of repetitive behaviors, with statis-
tically significant differences for all scales except school
functioning. Thus, as expected, in general, the more severe
the social impairment and the restricted and repetitive
behavior, the lower the HRQoL score. HRQoL was lastly
negatively correlated with overall child behavior problems
and internalizing and externalizing behaviors (CBCL

Table 2 Mean PedsQL total scores and subscale scores for ASD sample and healthy and chronic health condition normative populations

ASD sample Healthy sample® Chronic health condition sample®
Mean (SD) p—Valueb Mean (SD) p-Value
Parent-proxy report

Total 65.2 (15.9) 82.3 (15.6) <0.001 73.1 (16.5) <0.001
Physical health 74.6 (19.6) 84.1 (19.7) <0.001 77.0 (20.2) 0.080
Psychosocial health 59.9 (16.8) 81.2 (15.3) <0.001 71.0 (17.3) <0.001
Emotional functioning 66.4 (20.0) 81.2 (16.4) <0.001 71.1 (19.8) <0.001
Social functioning 50.6 (23.6) 83.1 (19.7) <0.001 75.1 (21.8) <0.001
School functioning 63.8 (21.0) 78.3 (19.6) <0.001 65.6 (20.8) 0.238

PedsQL scores range from 0 to 100, with 100 representing the best possible quality of life. (*NOTE: Reviewer #4 asked us to clarify what scores
mean, so I added this edit...I don’t know if he is looking for more information than this, but I am assuming that this is what he means.)

* Data from Varni et al. (2003). The PedsQL™ as a pediatric population health measure: feasibility, reliability, and validity. Ambulatory

Pediatrics, 3, 329-341

® Because of multiple comparisons, the p-value for significance for this table is 0.004
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Table 3 Age-and gender-adjusted mean (SE) PedsQL scores by ASD diagnosis and IQ grouping

Parent-proxy report Total Physical Psychosocial Emotional Social School
health health functioning functioning functioning
Gender
Female 65.4 (2.3) 74.8 (2.8) 60.1 (2.4) 67.9 (2.9) 51.1 (3.4) 62.5 (3.0
Male 63.5 (1.1) 74.0 (1.4) 57.7 (1.2) 66.3 (1.4) 46.3 (1.7) 61.4 (1.4)
p-Value for difference in groups 0.422 0.775 0.357 0.609 0.191 0.725
Age group (years)
2-4 72.1 (1.6) 82.0 (2.0) 66.0 (1.7) 714 (2.1) 56.2 (2.4) 73.7 (2.1)
5-7 63.1 (1.7) 69.9 (2.1) 59.4 (1.8) 64.9 (2.2) 53.4 (2.6) 60.0 (2.2)
8-12 61.0 (2.2) 70.7 (2.7) 55.9 (2.4) 60.0 (2.8) 50.2 (3.3) 57.6 (2.9)
>13 61.6 (3.1) 75.1 (3.9) 54.4 (3.4) 72.0 (4.1) 349 (4.7) 56.6 (4.1)
p-Value for difference in groups <0.001 <0.001 <0.001 0.002 <0.001 <0.001
ASD diagnosis
Autism 63.8 (1.5) 73.3 (1.8) 58.5 (1.6) 69.1 (1.9) 46.5 (2.2) 60.7 (1.9)
Asperger’s 67.7 (3.2) 79.3 (4.0) 61.0 (3.4) 61.6 (4.1) 55.8 (4.8) 67.2 (4.1)
PDD-NOS 65.1 (2.1) 753 (2.7) 59.3 (2.3) 63.7 (2.7) 52.1 3.2) 63.5 (2.8)
p-Value for difference in groups 0.447 0.259 0.740 0.030 0.061 0.236
1Q score
<60 64.7 (2.0) 75.2 (2.5) 58.9 (2.1) 72.5 (2.5) 43.9 (2.9) 61.1 (2.5)
61 to up to 80 67.3 (2.6) 75.9 (3.3) 62.6 (2.7) 67.6 (3.2) 56.4 (3.8) 65.2 (3.3)
>80 63.0 (1.9) 73.3 (2.5) 57.3 (2.0 60.0 (2.4) 50.7 (2.9) 62.8 (2.4)
p-Value for difference in groups 0.310 0.728 0.202 <0.001 0.009 0.504

PedsQL scores range from 0 to 100, with 100 representing the best possible quality of life. ("NOTE: Reviewer #4 asked us to clarify what scores
mean, so I added this edit...I don’t know if he is looking for more information than this, but I am assuming that this is what he means.)

Because of multiple testing across the subscales, a p-value of 0.008 is considered significant

scores), with statistically significant coefficients on all
HRQoL scales. Across all HRQoL scales, the coefficients
were larger for the internalizing domains of the CBCL
versus the externalizing.

Discussion

Results of the present study provide support for our
hypothesis that ASD-related behaviors will have an adverse
effect on HRQoL. Parents of children with ASD reported
child HRQoL scores that were poorer than those scores
reported by parents of typically developing children, with
significant differences between these two groups observed
in all HRQoL domains. Similarly, scores for total HRQoL,
psychosocial health, social functioning, and emotional
functioning were significantly lower for children with ASD
than for children with chronic health conditions. However,
children with ASD did not have lower HRQoL scores for
all reported domains. The physical health summary score
and the school functioning score were similar between
children with chronic illness and children with ASD.
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Given that emotional and social impairment are defining
characteristics of ASD but are not defining characteristics
of conditions such as asthma and diabetes, it is not sur-
prising that children with ASD were reported to have lower
psychosocial health scores than children with chronic ill-
ness. However, what may be surprising is the fact that
children with ASD scored as poorly as children with
chronic illnesses in the area of physical health, as ASD has
not traditionally been thought to have a substantial impact
on physical health, while many other chronic illnesses do.
Unique school placements for children with ASD, as well
as the high intellectual aptitude of some children with
ASD, may contribute to the similarity in scores on the
school functioning domain of HRQoL in these groups.
Comparison of HRQoL across diagnostic groups might
help clinicians and families understand their experience
with ASD in the context of other chronic medical condi-
tions. A better understanding of similarities across diag-
nostic groups may also result in greater collaboration
among advocacy groups for improving HRQoL for chil-
dren with chronic medical conditions.

Within our population of children with ASD, parental
reports of child HRQoL did not statically differ by
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Table 4 Beta parameter values (p-values) from adjusted regression models for the behavior scales
Total Physical Psychosocial Emotional Social School
health health functioning functioning functioning

Vineland-II scores

Adaptive behavior composite score  0.20 (0.003) 0.21 (0.014) 0.20 (0.005) 0.006 (0.947) 0.34 (<0.001)  0.27 (0.002)

Total social responsiveness scale —0.38 (<0.001) —0.24 (0.004) —0.45 (<0.001) —0.41 (<0.001) —0.52 (<0.001) —0.38 (<0.001)

Total repetitive behavior scale —0.36 (<0.001) —0.25 (0.03) —0.43 (<0.001) —0.55 (<0.001) —0.47 (0.003) —0.22 (0.145)

CBCL
Total scale score —0.76 (<0.001)
—0.91 (<0.001)

—0.65 (<0.001)

Internalizing

Externalizing

—0.62 (<0.001) —0.84 (<0.001)
—0.81 (<0.001) —0.96 (<0.001)
—0.51 (<0.001) —0.73 (<0.001)

—1.18 (<0.001)
—1.45 (<0.001)
—1.05 (<0.001)

—0.67 (<0.001)
—0.75 (<0.001)
—0.62 (<0.001)

—0.64 (<0.001)
—0.66 (<0.001)
—0.49 (<0.001)

Adjusted for age (continuous), gender, and ASD

Note: Significant p-value for CBCL comparisons < 0.003; Vineland-II < 0.002; SRS < 0.008; RBS < 0.008

diagnostic group. However, the relative infrequency of
children with Asperger’s Disorder and PDD-NOS in the
present sample did not lend itself to examining meaningful
differences across subtypes. Further differentiation of par-
ents’ reports of HRQoL by various groupings (Table 3)
showed a significant difference between HRQoL scores in
children with differing cognitive abilities, but only for
emotional functioning. This difference may be explained
by the developmental nature of emotional reciprocity and
emotional recognition, suggesting that children with better
cognitive abilities will do better with emotional functioning
regardless of the severity of their ASD.

The greatest overall variation among demographic
groups was related to child age. Parents of younger chil-
dren consistently reported higher HRQoL scores than
parents of older children. A study of children with dis-
abilities reports similar findings related to child age
(Donovan 1988). Further examination of the factors that
play a role in decreasing HRQoL with age may help
identify and target effective intervention strategies. Some
areas for further examination include a growing awareness
of “being different,” a greater ability to question the fair-
ness of having an ASD, and a greater likelihood of having
co-morbid issues such as anxiety and/or depression.

Within our population, as adaptive functioning
increased, HRQoL increased as well. These results suggest
that a child’s ability to interact effectively with his or her
environment is directly related to his or her quality of life,
while cognitive ability may not be as important. We also
found that the fewer the number of autism-specific or
general maladaptive behaviors, such as social impairments,
repetitive behaviors, and internalizing and externalizing
difficulties, the greater the HRQoL. Although relying only
on associations, these findings suggest that therapies or
interventions that improve children’s adaptive skills or
reduce repetitive, internalizing, or externalizing behaviors,
should improve HRQoL. The relative strength of the
associations with psychosocial health compared to physical

health seems reasonable, given that the behaviors under
consideration are more socially derived. As expected, and
as shown in the existing literature (Storch et al. 2007),
correlations between PedsQL scores and CBCL scores are
stronger for internalizing behaviors in comparison to
externalizing behaviors. The stronger correlations with
internalizing behaviors is not surprising for children with
ASD, as withdrawal is an important component of ASD
symptomatology and a significant part of the internalizing
score on the CBCL.

Among the scales of the psychosocial health summary
score, social functioning was consistently related to all
behaviors. The emotional functioning aspects of HRQoL
were also associated with many behaviors (maladaptive,
social, and repetitive), but were not related to adaptive
behaviors. The reason for this limited relationship may be
that children with ASD can have difficulty with commu-
nication and functional living skills and still be considered
by their parents to be emotionally stable. Nevertheless, if
parents perceived their children as having difficulty with
behavior, they were more likely to perceive them as having
emotional difficulties as well. Surprisingly, repetitive
behaviors were not correlated with aspects of HRQoL
related to school functioning. Perhaps most children with
ASD receive adequate accommodations for these particular
behavioral issues, minimizing their impact.

There are several limitations to the present study. First,
these results represent the collective experience of children
and adolescents with ASD who are treated at autism clinics
in academic medical centers. As such, they may not rep-
resent the full range of experience of children with ASD;
for example, we likely excluded a disproportionate number
of children with poor quality or no health insurance, chil-
dren living in rural areas, and children with family situa-
tions that limit their ability to obtain specialized care in
academic medical centers. It is unclear whether this would
bias the relationships between characteristics of children
with ASD and HRQoL. Second, our comparison to children
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with chronic illness and typically developing children
relies on data from published norms. Third, reports of
HRQoL are based on parent proxy-report, not child self-
report. Though this is a validated methodology for chil-
dren, the PedsQL is also commonly administered using
child self-report versions. We chose only to collect parent-
report surveys due to the severe cognitive and communi-
cation issues faced by a majority of our study sample; most
children would not have been able to reliably self-report. In
future work, we would like to measure HRQoL directly
from youth with ASD. However, because there is currently
no method for capturing reliable self-reports from children
with severe communication and intellectual impairments,
we anticipate that a sample of individuals with ASD who
self-report on HRQoL would likely be biased towards less
severely affected individuals. Finally, results are correla-
tional in nature and causality cannot be inferred. Thus,
while we can claim that HRQoL is related to several
behavior correlates of ASD, we cannot determine whether
these behavior correlates cause changes in HRQoL or
whether some other, unidentified variables are contributing
to both.

Despite some limitations, this study is one of the first to
examine the HRQoL of children with ASD. While results
suggest that parent-reported HRQoL is poorer for children
with ASD than for children from a healthy normative
population, they also indicate that there are some areas in
which the parental view approximates that of parents of
children with chronic illnesses. The current findings also
have implications related to child chronological age. In
future research, it would be valuable to further explore child
age and related variables. For example, future studies might
look at whether or not the lower scores for older children
may be related to the child’s behavior and functioning, the
parent’s cumulative stress, or changing expectations for
child functioning over time. Similarly, in studies where
findings are based on parent-reports of child HRQoL,
researchers might examine whether or not the child’s
quality of life is strongly linked to the parent’s quality of
life. Our results lastly suggest that HRQoL is associated
with a variety of behavioral challenges associated with
ASD. We hope these results highlight some of the important
issues contributing to quality of life in this population.
Interventions targeted at improving these aspects of ASD
likely have the potential to make the greatest improvements
in HRQoL. Improved HRQoL suggests greater happiness
and overall well-being for children with ASD and other
individuals in their environment.
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