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Abstract

This study describes the impact of caregiving on parents of children with autism spectrum
disorders (ASDs). Secondly, we investigate construct validation of the care-related quality of life
instrument (CarerQol) measuring impact of caregiving. Primary caregivers of children with ASDs
were included. Many parents experienced considerable problems combining daily activities with
care, had financial problems or suffered from depressive mood. Validity tests showed that a higher
impact of caring on the CarerQol was positively associated with higher subjective burden and
lower family quality of life. Most of the associations between CarerQol scores and background
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characteristics confirmed previous research. The CarerQol validly measures the impact of
caregiving for children with ASDs on caregivers in our sample. The CarerQol may therefore be
useful for including parent outcomes in research on ASDs.
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Introduction

Caring for children with autism spectrum disorders (ASDs) is challenging and affects family
life. ASDs are neurological complex conditions impairing social interaction and
communication, such as difficulties to respond to social interactions or deficits in
understanding nonverbal communication. Moreover, persons diagnosed with an ASD have
restricted behavioral functions, such as stereotype behavior or inability to adjust to new
situations (Strock 2007). Children with ASDs often exhibit more than one of these core ASD
symptoms and many also suffer from associated symptoms, such as severe tantrums or sleep
problems (Aman 2004; Couturier et al. 2005). Moreover, health in general of these children
is lower than that of typically developing children (Gurney et al. 2006; Kuhlt-hau et al.
2010b, 2013).

Meeting the high care demands of affected children requires much time, effort and patience.
This often results in psychological distress, depression, anxiety and other mental or physical
health problems among their parents (Bromley et al. 2004; Hamlyn-Wright et al. 2007;
Khanna et al. 2011; Kuhlthau et al. 2010a). Moreover, many parents face financial
problems, given high out-of-pocket health care expenses, underemployment or employment
loss (Bromley et al. 2004; Hamlyn-Wright et al. 2007; Kuhlthau et al. 2005, 2010a, b). Not
surprisingly, parents of children with ASDs often feel strained by caregiving (Khanna et al.
2011; Stuart and McGrew 2009).

Given these prolonged and multidimensional care needs of children with ASDs, it is
important to accurately measure the impact of caregiving on the lives of the parents of these
children. At present, evaluations of ASD treatments are often limited to measurement of
effects in children. However, interventions for children with ASDs often require parents’
involvement and also aim to increase parents’ caregiving skills, self-efficacy, knowledge of
the disorder, and aim to reduce family stress (McConachie and Diggle 2007). Furthermore,
improved well-being of parents could positively influence the effect these interventions have
on children with ASDs (Giallo et al. 2013; Osborne et al. 2008). Hence, for fully
understanding the effectiveness of ASD interventions it is essential that family outcomes of
interventions are also included in evaluation studies (Karst and VVan Hecke 2012). Insights
from such studies will help develop interventions focusing on the needs of children with
ASDs and their family, and facilitate consideration of those in both policy and funding
decisions in health care.
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Studies in the field of ASD interventions covering parent outcomes often measure parents’
health, in terms of for example, stress, anxiety and mental health (Karst and Van Hecke
2012). A drawback of this approach is the focus on a single aspect of a carers’ quality of life
(Qol), i.e. health-related Qol. Other important domains of Qol that can be affected by caring,
like social or financial problems, the parent—child relationship or family functioning in
general (Karst and Van Hecke 2012) are not considered. In contrast to health related Qol,
general Qol considers all domains of Qol (Bobinac et al. 2010; Brouwer et al. 2010). While
there is debate in the literature on the definition of general Qol, most definitions consider it
as a multi-dimensional concept encompassing subdomains such as physical, material, social
and emotional wellbeing (Felce and Perry 1995). In theory, general Qol thus could record all
possible effects of caregiving. However, such an outcome might be too broad in the context
of informal care because it may be difficult to disentangle the effects of caregiving and other
aspects affecting general Qol (Bobinac et al. 2010; van Campen et al. 2013). To overcome
the problem of measuring effects that are not directly related to caregiving, an outcome that
focuses directly on the caregiving situation could be used. Subjective burden instruments,
for example, report the level of caregiving strain felt by caregivers. Many such instruments
are available, like the often used Caregiver Strain Index (Robinson 1983) and Zarit Burden
Interview (Zarit et al. 1980). Among children with mental, emotional or behavioral problems
the Caregiver Strain Questionnaire (Brannan et al. 1997; Khanna et al. 2011; Stuart and
McGrew 2009) has also been used. These instruments provide detailed information on
problems of caregiving, such as disturbed daily patterns or difficulties communicating with
the care recipient (Brouwer et al. 2010; Deeken et al. 2003; Van Durme et al. 2012; Van
Exel et al. 2004b). However, although caregivers experience strain of dealing with care
problems, they may also derive fulfillment from providing care to a loved one and gain
abilities from it, such as developing more positive perspectives on life (Andrén and Elmstahl
2005; Brouwer et al. 2005; Marks et al. 2002; Myers et al. 2009). Hence, some subjective
burden instruments incorporate both negative and positive aspects of caregiving, such as the
Carer Experience Scale (Al-Janabi et al. 2008) and the Self-rated burden scale (SRB; Van
Exel et al. 2004b).

A drawback of using subjective burden instruments in evaluations of interventions for
children with ASDs is that they mainly report problems on separate dimensions of burden
and lack an overall subjective burden score. However, evaluative research requires such an
overall score to appropriately report and compare the impact of caring on caregivers
between interventions. Preferably, this score reflects differences in importance of care
problems, because the extent to which specific burden dimensions have an impact on Qol
differs between caregivers (Van Exel et al. 2004a). Simple aggregation of burden
dimensions to reflect total subjective burden without correcting for the severity of problems
experienced by caregivers could lead to misleading conclusions.

The care-related quality of life instrument (CarerQol, see Fig. 1) was specifically developed
to measure outcomes in caregivers for use in evaluative research, and so to provide the
essential information for well-informed policy decisions in health care (Brouwer et al. 2006;
Hoefman et al. 2013a). The approach of the CarerQol to measure caregiver outcomes was
based on the EuroQol instrument measuring health-related Qol. The CarerQol measures
perceived burden in two positive and five negative dimensions, provides a weighted overall
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subjective burden score and measures general Qol of caregivers (Brouwer et al. 2006). The
CarerQol can be administrated in different caregiver populations, because the questions do
not refer to a specific care situation. Such a generic instrument might be less sensitive to
very specific problems experienced by caregivers in a particular context, such as parents
caring for a child with an ASD, and hence less useful in a clinical setting, but it enables
comparisons of the impact of caring between different populations of patients and
caregivers. Therefore, the CarerQol facilitates descriptive research on the impact of
providing care on a caregiver’s life. Moreover, the CarerQol enables comparative research
of interventions for children with ASDs including parent outcomes in health care or other
sectors, such as education. Finally, interventions directly aimed at parents of children with
ASDs, like support programs for caregivers, can be also evaluated with the CarerQol.

The ability of the CarerQol to measure the impact of caring is supported by several construct
validation studies, mostly performed in populations of caregivers for adults (Brouwer et al.
2006; Hoefman et al. 2011b, ¢, 2013b). To date, one set of validity tests of the CarerQol has
been conducted among caregivers for children, in the specific context of children with
craniofacial malformations (Payakachat et al. 2011). This study investigated associations
between the impact of caregiving and the health of caregivers. Moreover, the SRB was used
for construct validation of the CarerQol. Results showed that better scores on the CarerQol
instrument were associated with better health and lower SRB among caregivers of children
with craniofacial malformations (Payakachat et al. 2011).

Research Objectives

Methods

In this study we address two research questions. The first objective of our study is to report
the impact on parents of caregiving for a child with an ASD. Given the prolonged and
multidimensional nature of the care and attention required by the growing child with an
ASD, there is a need to better understand the problems encountered by these parents. The
second objective of our study concerns construct validation of the CarerQol instrument in a
sample of caregivers of children with ASDs. In other words, we aim to investigate the ability
of the CarerQol to measure the impact of providing care on caregivers of children with
ASDs. This study is the first to investigate construct validation of the CarerQol among
parents of children with ASDs. This study will also add to the knowledge on measurement
of the impact of caregiving among caregivers of children in general, by using more elaborate
tests than the prior CarerQol validation study among parents (Payakachat et al. 2011); for
example, by studying multivariate associations of associates of the CarerQol instrument and
performing subgroup analyses among caregivers.

Data Collection

Data were collected from primary caregivers of children with ASDs who participated in
clinical registries at two autism treatment network (ATN) sites in the US: Developmental
Center, Little Rock, Arkansas and Outpatient Psychiatric Clinic at Columbia University
Medical Center, New York. Families of affected children aged 4-17 years were invited to
participate in this study by mail. The registry of the ATN site in Arkansas consisted of 247
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families. Of these families, 25 did not want to be contacted for research purposes. Two
families participated in a pilot survey and were not included in the final survey. The
response rate of the final survey was 52.3 % (n = 115). In New York, 179 families were
invited to participate in the survey and 109 of these families completed both questionnaires
(response rate 60.9 %). In total, 224 families participated in our survey. These families, on
average, had two children living in their home with one child having special health care
needs and requiring assistance with daily living needs.

The recruitment letter specified that the primary care-giver of the child with an ASD needed
to complete two surveys, one as a proxy reporter for the child’s perspective (child health
questionnaire), the second from their own perspective as caregiver of a child with an ASD
(primary caregiver health questionnaire). Respondents were specifically instructed that the
health questions in the child health questionnaire pertained to the health of the child with an
ASD and in the primary caregiver health questionnaire to the respondents’ own health. A
$25 gift certificate was provided to a family that returned the two completed surveys. The
study protocol was approved by the institutional review boards at Columbia University/New
York State Psychiatric Institute and University Arkansas for Medical Sciences.

Child Health Questionnaire

The child health questionnaire included information on child age, gender, and whether the
child was a first child. Child’s health status was assessed with the Health Utility Index
(HUI-3; (Feeny et al. 2002) and Quality of Well-being Scale (QWB-SA; (Seiber et al. 2008).
The HUI-3 score ranges from 0 ‘dead’ to 1 ‘best possible health’ based on eight dimensions
(vision, hearing, speech, ambulation, dexterity, emotion, cognition and pain). The QWB-SA
has a similar range (0 ‘dead’ to 1 “full health”) and consists of two parts: (1) questions on
mobility, physical activity, social function and (2) a list of 27 symptoms and problem
complexes.

Primary Caregiver Health Questionnaire

The primary caregiver questionnaire included questions on characteristics of (1) the
caregiver, (2) the informal care situation and (3) the impact of caregiving. First,
characteristics of the caregiver included in the questionnaire were age, gender, marital
status, highest attained educational level, performing paid work, household income, and
health. Care-giver’s health was measured with two generic health utility instruments; the
EuroQol descriptive system (EQ-5D; (Eu-roQol Group 1990) and a six dimensional health
state classification, the SF-6D (Brazier and Roberts 2004). The EQ-5D consists of five
dimensions of health: mobility, self-care, usual activities, pain/discomfort and anxiety/
depression. The SF-6D uses six health dimensions: physical functioning, role limitation,
social functioning, pain, energy and mental health. Both instruments result in a total score of
health with O defined as ‘dead’ and 1 as “full health’. In addition, mental health was
measured with the Center for Epidemiologic Studies Depression Scale (CES-D; (Radloff
1977). The CES-D measures depressive feelings and behaviors during the past week using
20 items and has a total score that ranges from 0 to 60. A cut-off point of 16 on the CES-D
was used to indicate high level of depressive symptoms (Radloff 1977). Second, questions
about the care situation concerned the number of hours “on call’ for caregiving and the
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presence of other caregivers for the care of children. Third, the impact of caregiving was
measured with the CarerQol, the SRB and the Family Quality of Life scale (FQLS). The
CarerQol is comprised of the CarerQol visual analogue scale (CarerQol-VAS) and its
descriptive system (CarerQol-7D; (Brouwer et al. 2006), see Fig. 1. The CarerQol-VAS
measures general Qol in terms of happiness using a horizontal VAS with defined endpoints
of (0) ‘completely unhappy’ and (10) ‘completely happy’ (Brouwer et al. 2006). The
CarerQol-7D measures care-related Qol of caregivers and contains seven dimensions of
caregiving burden. Five of these dimensions report the negative aspects of caring: (1)
relational problems with the care recipient, (2) mental health problems, (3) problems with
daily activities, (4) financial problems, and (5) physical health problems. The CarerQol-7D
also reports two positive experiences from caring: (6) fulfillment and (7) support. Each of
these seven dimensions has three response categories: (1) no, (2) some, and (3) a lot.
Answers on the negative dimensions of the CarerQol-7D receive a value of 0 (a lot), 1
(some) and 2 (no). Answers on the positive dimensions receive a value of 0 (no), 1 (some),
and 2 (a lot) (Hoefman et al. 2011a). A scoring mechanism is available to calculate a care-
related Qol score (Hoefman et al. 2014). These weights, or tariffs, are based on preferences
for the positive and negative CarerQol-7D dimensions from the general population in the
Netherlands. Applying these tariffs to the CarerQol-7D profiles yields a weighted sum score
reflecting a specific part of Qol directly related to caregiving; care-related Qol [more
practical issues concerning the calculation of the CarerQol-7D score can be found in the
iMTA Valuation of Informal Care Questionnaire (Hoefman et al. 2011a)].

SRB measures subjective burden of informal care and consists of a single horizontal VAS
ranging from (0) ‘not straining at all” to (100) ‘much too straining’ asking respondents how
burdensome they feel that caring is at the moment (Van Exel et al. 2004b). The FQLS
captures Qol of families with children (Hoffman et al. 2006). It contains 25 items divided
into 5 subdomains including family interaction (6 items), parenting (6 items), emotional
well-being (4 items), physical/material well-being (5 items), and disability-related support (4
items). A total score is calculated by summing all 25 items (ranging from 25 to 125).
Subdomain scores are calculated by summing all items on each subdomain with higher
scores representing higher traits. A higher total score refers to higher family Qol.

Statistical Analyses First Research Objective

To answer our first research question on the impact of caregiving on parents of children with
ASDs, descriptive statistics in percentages and means (standard deviations; sd) were
calculated for the child, parent, and care situation characteristics. Furthermore, the impact of
caregiving measured with the CarerQol instrument, the SRB and the FQLS was also
presented in percentages and means (SD).

Statistical Analyses Second Research Objective

The second research objective of our study was construct validation of the CarerQol. Here,
construct validation was conducted by testing convergent, discriminative and clinical
validity of the CarerQol (Streiner and Norman 2003). Convergent validity tests assessed
whether the construct of the CarerQol instrument resembled that of other instruments with
the same subject of measurement. Discriminative validity tests assessed whether ‘extreme
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groups’ of respondents had different scores on the CarerQol instrument (Streiner and
Norman 2003). Clinical validity tests investigated the extent to which differences in
background characteristics were reflected in the scores of the CarerQol instrument. The
statistical tests used for the three types of validity will be discussed in the following sub-
paragraphs.

Convergent Validity Tests CarerQol—In this study, convergent validity was studied
by investigating the association between (1) the two parts of the CarerQol instrument (i.e.
the CarerQol-7D and CarerQol-VAS), and (2) between the CarerQol instrument and the
other two instruments of the impact of caregiving on parents: the SRB and FQLS. First, the
association between the CarerQol-VAS and CarerQol-7D was studied with bivariate and
multivariate tests. Spearman’s correlation coefficients were used for testing bivariate
associations of CarerQol-VAS and CarerQol-7D. Multivariate association of CarerQol-VAS
and CarerQol-7D was studied with ordinary least squares regression (OLS). These
multivariate associations were also tested among subgroups of care-givers of children with
ASDs. These subgroups experienced either a relatively low or high impact of caregiving:
(subgroup 1, n = 120) below average SRB score (subgroup 2, n = 83) equal to or higher than
average SRB score (subgroup 3, n = 75) below average FQLS total score, and (subgroup 4, n
= 120) equal to or higher than average FQLS total score.

The following hypotheses were formulated for convergent validity tests of the two parts of
the CarerQol instrument. We expected that CarerQol-7D dimensions fulfillment and support
were positively associated with CarerQol-VAS. The five negative CarerQol-7D dimensions
were expected to have a negative association with CarerQol-VAS.

Second, to study associations between the CarerQol and the SRB and FQLS, Spearman’s
correlation coefficients were used. For these convergent validity tests the following
hypotheses applied. A priori, we hypothesized negative associations of CarerQol-VAS with
SRB. Moreover, negative associations were also expected for the positive CarerQol-7D
dimensions with SRB. Positive associations were hypothesized for the negative
CarerQol-7D dimensions and SRB. Positive associations were expected for CarerQol-VAS
and FQLS. Furthermore, we expected that positive CarerQol-7D dimensions would
positively correlate with FQLS. Negative CarerQol-7D dimensions were hypothesized to
negatively correlate with FQLS. The strength of Spearman’s correlation coefficients of the
convergent validity tests was assessed by the following guideline: <0.1 trivial; 0.1-0.3
small; 0.3-0.5 moderate; 0.5-0.7 high; 0.7-0.9 very high; >0.9 nearly perfect (Hopkins
2002).

Discriminative Validity Tests CarerQol—We analyzed discriminative validity of the
CarerQol by testing for differences in outcome scores among ‘extreme’ groups of
caregivers. These groups of caregivers were constructed using their answers on the seven
burden dimensions of the CarerQol-7D. We constructed groups that did, or did not, report
fulfillment or support. The same was done for the five negative CarerQol-7D dimensions
and groups were constructed with or without problems on the relational, mental health, daily
activities, financial or physical health problem dimensions. Among these seven pairs of
‘extreme’ groups we tested for differences in the level of impact of caregiving using three
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instruments: the CarerQol-VAS, SRB and FQLS. Moreover, we investigated whether
caregivers in negative ‘extreme’ groups had lower health status than those in the positive
‘extreme’ groups. The same was done for the health status of the children. Differences in
mean scores among the extreme CarerQol-7D groups were analyzed with Student’s t-tests.
The following results were expected a priori for the discriminative validity tests of the
CarerQol. First, we hypothesized that caregivers deriving fulfillment or receiving support
overall had higher CarerQol-VAS and FQLS scores and lower SRB scores. Second, we
expected them and their children to be in better health than those without fulfillment or
support. A third hypothesis concerned that caregivers experiencing any of the five
CarerQol-7D problem dimensions would have lower CarerQol-VAS, FQLS, child health or
own health scores and higher SRB scores than those without these care problems.

Clinical Validity Tests CarerQol—To investigate clinical validity, we studied
associations between CarerQol-VAS and background characteristics of the child, caregiver
and care situation. Bivariate associations were studied with One-way ANOVA tests.
Multivariate association between CarerQol-VAS and these characteristics was studied with
OLS. We tested several model specifications. We started with the base model of CarerQol-
VAS explained by the dimensions of the CarerQol-7D. The child, caregiver and care
situation characteristics were added to this base model. We used stepwise backward OLS
regression with a cut-off p value > 0.2 to delete insignificant child, caregiver and care
situation variables from our model. Categories of background variables were merged if they
contained<10 % of our sample. The category with the highest CarerQol-VAS score was
used as reference category for dummy variables. All statistical analyses were performed
with STATAJ/SE 12.1 (StataCorp LP, TX, USA).

Sample Characteristics Children and Caregivers

Our sample included 224 parents of children with ASDs (n = 109 ATN site in New York, n
= 115 ATN site in Arkansas). The children in our sample were on average 8.4 years (SD
3.5) old (Table 1). The majority of children were male (87 %). Children’s mean HUI-3 score
was 0.66 (SD 0.23). Their mean QWB-SA score was 0.59 (SD 0.16).

Caregivers of children with ASDs predominantly were the biological parents (95 %), mostly
mothers (89 %) (Table 1). On average, caregivers were 39.4 years (SD 8.3) old. About 60 %
had either a college, professional or graduate school degree and many had a paid job.
Somewhat more than one-third of families of the children with ASDs had an income of more
than $100,000/year. On average, caregivers’ subjective health on a scale from 0 to 100 was
77.6 (SD 15.8), their EQ-5D score was 0.85 (SD 0.14) and their SF-6D score was 0.74 (SD
0.12). Forty percent of caregivers had a CES-D score of 16 or higher, indicating high level
of depressive symptoms. Most care-givers were ‘on call’ for care for more than 12 h/day
(Table 1). The large majority of caregivers could rely on others to take care of their children.
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Research Objective 1: The Impact of Caregiving on Parents of Children with ASDs

Figure 1 presents the CarerQol scores. Almost all care-givers of children with ASDs derived
fulfillment from caring for their child (97 %). Many caregivers experienced problems with
combining their care tasks with daily activities (61 %). Mental (58 %) and physical (52 %)
health problems and financial problems (56 %) were also prevalent. On average, caregivers
scored a 7.4 (SD 1.9) on the CarerQol-VAS (Fig. 1). Table 1 shows descriptive statistics of
SRB and FQLS. Among caregivers of children with ASDs, the mean SRB score was 36.2
(SD 29.6) and the mean FQLS score was 100.9 (SD 16.1).

Research Objective 2: Construct Validation CarerQol

Convergent Validity: Associations Between CarerQol-VAS and CarerQol-7D—
Table 2 presents Spearman’s correlation coefficients of the CarerQol-VAS with the seven
burden dimensions of the CarerQol-7D. CarerQol-VAS scores were positively associated
with the two positive CarerQol-7D dimensions: fulfillment from caring and support with
caring. CarerQol-VAS was negatively associated with the five negative CarerQol-7D
dimensions (relational problems, mental health problems, problems with daily activities,
financial problems, and physical health problems). These correlation coefficients of the
CarerQol-VAS with the CarerQol-7D dimensions had small to high strength of correlation.

Multivariate associations of the CarerQol-VAS and CarerQol-7D show that CarerQol-VAS
scores were lower among caregivers who derived no or only some fulfillment from
caregiving compared to those who derived a lot (Table 3). CarerQol-VAS scores were also
lower among those experiencing physical or mental health problems. Subgroup analysis of
the multivariate associations of the CarerQol-VAS and CarerQol-7D showed that fulfillment
was associated with CarerQol-VAS among caregivers with high subjective burden and low
family Qol. Among subgroups of caregivers with low SRB and those with high FQLS
scores, support was associated with CarerQol-VAS. Physical health problems and financial
problems were associated with CarerQol-VAS among the subgroup of caregivers with high
SRB (Table 3).

Convergent Validity: Associations Between CarerQol and Other Instruments
of Impact of Caregiving—Spearman’s correlation coefficients of the CarerQol with
subjective burden of caregiving (SRB) and family Qol (FQLS) are displayed in Table 2.
First, CarerQol-VAS and CarerQol-7D dimension fulfillment were significantly negatively
associated with SRB scores and positively with FQLS domain scores. These correlation
coefficients had small to high strength. CarerQol-7D dimension support was significantly
associated to four of the five subdomains of FQLS. Relational problems, mental health
problems, problems with daily activities, financial problems, and physical health problems
of the CarerQol-7D were all positively associated with SRB scores and negatively
associated with FQLS domain scores (small to moderate strength of correlation
coefficients).

Discriminative Validity—Investigating differences in outcome scores among ‘extreme’
groups of caregivers showed that caregivers of children with ASDs that derived a lot of
fulfillment or received a lot of support had higher mean general Qol (CarerQol-VAS) and
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family Qol (FQLS) (Table 4). Moreover, their child’s and their own health were better
compared to caregivers with only some or no fulfillment or support. Furthermore, caregivers
with a lot of fulfill-ment or support had lower subjective burden scores (SRB) compared to
others. The same results were found for differences in mean values among caregivers
without relational, mental health, daily activities, financial or physical health problems
compared to those who did experience problems (Table 4). These differences in mean values
were all statistically significant (p < 0.05). The only exception was that no differences were
found in the level of the child’s health among caregivers with or without fulfillment.

Clinical Validity—Bivariate associations of the CarerQol-VAS scores and child, caregiver
and care situation characteristics are presented in Table 1. The CarerQol-VAS score was
higher among caregivers in relatively good physical or mental health. CarerQol-VAS score
was also higher among care-givers of children with relatively good health. Concerning the
care situation, the CarerQol-VAS score was higher among caregivers that could rely on
others for assistance with care. Multivariate regression analysis shows no statistically
significant association of the CarerQol-VAS and background characteristics (results not
presented).

Discussion

Our study had two research objectives: (1) providing insight in the impact of caregiving on
parents of children with ASDs and (2) construct validation of the CarerQol. Concerning the
first research objective, as found by others (Gurney et al. 2006; Kuhlthau et al. 2010b,
2013), children with ASDs in our sample had relatively poor overall health, with for
example, an average HUI-3 score of 0.7 compared to a HUI-3 score of 0.9 among a healthy
control group including many children and adolescents in the US (Pogany et al. 2006). The
caregivers of children with ASD in this study predominantly were married mothers in their
forties combining care for their child(ren) with a paid job. Thus, given parents’ life phase,
they often found it difficult to combine care tasks with daily activities such as work,
household activities and family life. Moreover, in line with other findings (Benson 2006;
Hamlyn-Wright et al. 2007; Smith et al. 2008), many caregivers of a child with an ASD
experienced financial or mental health problems. In our sample, 40 % of parents reported
high level of depressive symptoms, which is comparable to levels reported in similar studies
of parents of children with ASDs (Benson 2006; Sawyer et al. 2010). By contrast, the
prevalence of depressive mood has been reported to be lower amongst parents of children
with craniofacial malformations (Payakachat et al. 2011) or among parents of typically
developing children (Singer and Floyd 2006).

Despite such difficulties, many parents of children with ASD reported that they derived
fulfillment from caring for their child. Moreover, parents described themselves to be fairly
happy, scoring more than a 7 on a 0-10 scale of happiness. This result is consistent with
previous findings (Brouwer et al. 2006; Hoefman et al. 2011a, b, 2013b; Payakachat et al.
2011).

Before discussing the results of our second research question on construct validation of the
CarerQol, we first need to address some study limitations. First, some caution is needed in
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generalizing our results to all families of children with ASDs given some limitations
regarding our study sample and data collection. For example, in our sample of children with
ASDs boys were somewhat over-represented with a boy:girl ratio of 6.7:1 in our data set,
while this ratio is 4.6-1 in the United States (Blumberg et al. 2013). Moreover, our sample
seems to include relatively many highly educated working mothers. In addition, it should be
stressed that our results might have been affected by the use of two specific ATN sites, in
Arkansas and New York. In general, these ATN sites differ in terms of the availability of
formal and informal care resources given wealth and cultural differences between northern
and southern states in the US. Moreover, the ATN site in New York treats children with
more severe disorders. Although no differences were detected in the health status of children
between ATN sites, we did find that parents from the New York ATN site experienced
higher subjective burden of caring (SRB) than parents from the Arkansas’ ATN site. Scores
on other outcome variables used in our study did not differ between parents of these two
ATN sites. Given our focus on construct validation, we do not consider this finding to be
problematic.

Another limitation in our data collection concerned the use of parent-proxy reports.
Although these parent-proxy reports are often used in research on children with ASDs due to
concerns about the reliability of self-reports from children who often have severe cognitive
and communication problems (Kuhlthau et al. 2010a, b), this might have biased our results.
However, the impact of this seems relatively small in our study given that our analyses
mostly concerned parent variables.

Finally, in this study none of the background characteristics of the child with ASDs, parent
or care situation were significantly related to caregivers’ well-being after adjusting for
subjective burden dimensions. Given these limitations, it would be interesting in future
studies to collect additional characteristics of the children and their disorders, such as
clinical assessments of the severity of the disorder, in order to explain the impact of
caregiving on their parents more thoroughly. Furthermore, replication of this study in a
larger sample from a broader range of ATN sites is advised.

Concerning our second research question on construct validation of the CarerQol, we found
that results of convergent and discriminative validity tests showed that well-being, deriving
fulfillment and receiving support among caregivers of children with ASDs were all
associated with higher family Qol and lower subjective burden of caring. By contrast,
having relational, mental health, daily activity, financial or physical health problems were
associated with more subjective burden of caring, lower family Qol and lower overall well-
being.

When considering the influence of subjective burden dimensions on caregivers’ well-being,
we found that especially fulfillment and mental and physical health problems were related to
the well-being of parents of children with ASDs. Moreover, subgroup analyses showed
interesting insights into the various associations between caregivers’ well-being and
subjective burden dimensions. While some aspects of subjective burden, such as mental
health, negatively influenced well-being among all subgroups of caregivers, financial
problems were especially relevant to the well-being of caregivers experiencing high burden.
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Additionally, fulfillment especially influenced well-being among caregivers in a relatively
bad situation (i.e. high subjective burden or low family Qol), while receiving support was
particularly relevant to the well-being of caregivers in a relatively good position (i.e. low
subjective burden or high family Qol). Other construct validation tests of the CarerQol
instrument also show the diversity of problems that affect well-being among caregivers
(Brouwer et al. 2006; Hoefman et al. 2011b, ¢, 2013b); however, whether the influence of
the caring problems we found in this study are only specific for the care situation of children
with an ASD, or apply to children with other care needs as well, is not yet clear. Further
research into associates of well-being of parents of children suffering from other disorders or
illnesses is needed.

Overall, clinical validation results supported the ability of the CarerQol to accurately
measure the impact of caregiving, as most background characteristics of caregivers, care
recipients and care situations associated with caregivers’ well-being in this study were
consistent with findings from previous CarerQol validation studies (Brouwer et al. 2006;
Hoefman et al. 2011c, 2013b; Payakachat et al. 2011).

Lastly, a note should be made on the support dimension of the CarerQol. While convergent
and discriminative validity tests show inconsistent results in terms of statistical significance,
all results seem to imply that support has a positive effect on parents of children with ASDs.
This is also found by others (Benson and Karlof 2009; Bromley et al. 2004; Khanna et al.
2011; Sawyer et al. 2010; Stuart and McGrew 2009). However, receiving support also has
some downsides. For example, different support resources, such as social networks,
professional health care or special educational services, are often used for children with
special health needs which require some kind of coordination (Bromley et al. 2004; Kuo et
al. 2011). Moreover, support is not always considered as helpful by parents of children with
ASDs (Bromley et al. 2004). Hence, support could increase burden when problems arise
between caregivers, family and professionals, such as disagreement or communication
difficulties (Khanna et al. 2011; Tolkacheva et al. 2011).

Conclusions

This study showed that while many parents in our sample derived fulfillment from providing
care for their child with an ASD, this caregiving affected their own lives considerably and in
a variety of ways. Parents often experienced problems with combining care with other daily
activities, had financial problems or suffered from depressive symptoms. In addition, this
study supported construct validity of the CarerQol in a population of caregivers for children
with ASDs.

Further research in larger, representative samples of parents providing informal care to
children with ASDs or other health problems is needed before these results can be
generalized. Notwithstanding, our study showed that the CarerQol can be used to validly
assess the impact of caregiving on parents of children with ASDs in our sample. The
CarerQol thus seems to provide information that is relevant for evaluations of treatment
interventions for children with ASDs or for support interventions for their informal
caregivers.
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CarerQol-7D
We would like to form an impression of your caregiving situation.

Please tick a box to indicate which description best fits your caregiving situation at the moment.
Please tick only one box per description: ‘no’, ‘some’ or ‘a lot of".

o k]
2 g 8
il ©
2.8 39.7 57.5 fulfilment from carrying out my care tasks.
55.1 34.6 103 relational problems with the care receiver (e.g., he/she is very demanding or behaves
: : " differently, we have communication problems).
problems with my own mental health (e.g., stress, fear, gloominess, depression, concern
A wall 1B about the future).
39.3 47.7 13.0 problems combining my care tasks with my own daily activities (e.g. household activities,
. ) " work, study, family, leisure activities).
47.7 3813 14.0 financial problems because of my care tasks.
23.6 50.9 25.5 support with carrying out my care tasks, when | need it (e.g., from family,friends,
. ) "~ neighbours, acquaintances).
44.4 42.1 13.4  problems with my own physical health (e.g., more often sick, tiredness, physical stress).

CarerQol-VAS
How happy do you feel at the moment?

Please place a mark on the scale below that indicates how happy you feel at the moment.

completely completely happy
unhappy

®

[Mean 7.4, sd 1.9]

CarerQol instrument and descriptive statistics, n = 221
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Table 1

Characteristics of children with ASDs, caregivers, care situations, and bivariate analyses of CarerQol-VAS
scores (one-way ANOVA test), n = 224

Characteristics % Mean CarerQol- VAS
Child
Age (years)
<84 61 74x20
28.4 39 73zx19
Gender
Boy 87 7320
Girl 13 8.0%16
First child
Yes 50 75%17
No 50 73zx21
HUI-3
<07 40 7119
20.7 60 7.7+18
QWB-SA
<06 52 7.2%18
20.6 48 7.6x20
Caregiver

Age (years)

<395 51 76x18

239.5 49 72x20
Gender

Woman 89 75%19

Man 11 71+20
Married

Yes 76 75%19

No 24 71+20

Educational level

High school or lower 11 78+%16

Some college 27 73+19

College 31 74%19

Professional or graduate school degree 30 7.3+2.1
Paid work

Yes 61 75%18

No 39 73x20
Income

< $20,000 14 71%19

$20,000-$35,000 13 73x21

$35,000-$60,000 15 79+18
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Characteristics % Mean CarerQol- VAS
$60,000-$100,000 23 74%19
> $100,000 36 7419
Subjective health (0-100)
<776 41 6717
277.6 59 79=x18
EQ-5D score
<0.8 69 6.9+20
0.8 31 85%12
SF-6D score
<07 55 6.6+1.9
20.7 45 83zx15
CES-D score
<16 60 84+12
216 40 6.0x20
Care situation
Hours per day ‘on call’ for care giving (h)
<8 16 76+16
8-12 24 77%18
>12 60 7.2%20
Other caregivers for care children
No 9 6.4+20
Yes 91 75%x19
Subjective burden
SRB
<36 59 78%18
23.6 41 69=%19
FQLS
<100.9 39 62%21
2100.9 61 81x14

Cut-off points for continuous variables were based on the mean of these variables

Statistically significant differences are in bold (p < 0.05)
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