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Abstract: There is insufficient knowledge about the psychometric properties of the Friedrich short
form of the Questionnaire on Resources and Stress (QRS-F) used to measure the caregiving burden of
caregivers of individuals with autism spectrum disorder (ASD). The present study, therefore, aimed
to confirm the validity of the QRS-F. The data selected using the systematic sampling method were
analyzed to verify the factor structure of the QRS-F on parents of individuals with ASD. Exploratory
and confirmatory factor analyses were employed to confirm the validity and the factor structure
of the scale. The Pearson correlation coefficient was calculated to verify the relation with other
measures. The original factor model was not appropriate to assess the caregiving burden on parents
of individuals with ASD because the models did not show adequate fit indices. The evaluation of
results based on a total score was explored, which demonstrated the expected association between
depression severity and caregiving time. Overall, this study supports the use of the QRS-F for
measuring the caregiving burden of parents of individuals with ASD by comparing the total score
with other related variables.

Keywords: Friedrich short form of the Questionnaire on Resources and Stress; parents; autism
spectrum disorder; validity; caregiving burden

1. Introduction

Caring for a child is a typical parental role, yet the excessive demands associated
with caring for a child with disabilities can lead to increased burden or stress [1,2]. Look-
ing after children with chronic conditions has often been reported to be associated with
negative health outcomes, such as depression, stress, anxiety, and low self-efficacy for
the caregivers [1,3–7]. The caregiving burden causes psychological changes, including
depression, insomnia, and loss of motivation [8,9]. Clyburn et al. [10] also found that the
burden on caregivers results in depression and related symptoms. Furthermore, the care-
giving burden is known to reduce subjective psychological well-being and life satisfaction
in caregivers [11,12]. Moreover, caregiving could affect the overall health of caregivers.
A Canadian-population-based study showed that caregivers of children with health prob-
lems were more than twice as likely to develop chronic conditions, activity limitations, as
well as elevated depressive symptoms, and showed greater odds of suffering from poor
general health than caregivers of healthy children [13].

Autism spectrum disorder (ASD), the most serious and complex condition among
neurodevelopmental disorders, is a universal overall developmental disorder characterized
by limited and repetitive behaviors or interests, along with defects in social communi-
cation [14]. In 2000, the revised Diagnostic and Statistical Manual of Mental Disorders
(DSM-IV-TR) defined ASD as a qualitative impairment in social interaction and communica-
tion, with restricted, repetitive, and stereotyped behaviors, interests, and activities, and an
onset prior to 3 years of age [15]. The recently modified version, the DSM-5, includes these
criteria; however, the triad of diagnostic criteria from the DSM-IV-TR was replaced in the
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DSM-5 with two composite diagnostic criteria: (1) impairments in social communication
and (2) restricted, repetitive behavior [16].

Individuals with ASD are likely to exhibit clinical-level emotional behavior problems,
as well as major symptoms, such as difficulty in social communication and forming rela-
tionships [17]. Therefore, they require assistance with daily activities, and it is especially
difficult for them to lead independent lives. Parents of children with ASD are responsible
for managing and nurturing them, and experience significantly higher parenting stress
and emotional distress than parents of children with other disabilities [18,19]. Mothers of
children with ASD experience higher parenting stress than those of children with other
developmental disorders, such as Down syndrome and intellectual disabilities [20–22].
In addition to parenting stress, mothers of children with ASD experience significantly
higher levels of emotional stress, depression, anxiety, and anger than those of children with
other disabilities, and are highly prone to reduced physical health due to lack of sleep and
chronic fatigue [23]. These findings suggest that caregivers of individuals with ASD find
it more challenging to maintain an emotionally and physically healthy life than those of
persons with other mental disorders. They also suffer considerable burden and exhaustion
in the process of raising children with ASD who have overall functional impairment.

Since caring for a family member with a disability has a well-known effect on the health
of the caregiver, it is important to regularly determine factors that induce burden/stress
on the caregiver [6]. This can only be achieved by measuring psychometrically sound
outcomes [24]. To provide support and services to caregivers, it is necessary to manage
the care burden imposed on the caregiver, and this can only be accomplished if there is an
appropriate measure to assess the caregiver’s burden [2,7,25].

The Zarit Burden Scale (ZBS) is a frequently used measure of caregiver burden for
caregivers of children with ASD. Consisting of 29 questions, it was developed to measure
the burden of the family or spouse caring for elderly dementia patients [26]. Furthermore,
the ZBS was employed by Pandey et al. [27] to demonstrate that levels of education, anxiety,
and depression were significantly associated with the burden of caregiving among care-
givers of children with ASD. Another scale for measuring caregiving burden in families of
individuals with ASD is the 21-item Caregiver Strain Questionnaire, which was developed
by Brannan et al. [28] to measure the strain of caring for children with emotional or be-
havioral disorders. The Friedrich short form of the Questionnaire on Resources and Stress
(QRS-F) [29] is frequently used to study stress in families of children with disabilities [30]
and is widely employed for measuring the caregiving burden in families of children with
ASD [31–34]. However, there is limited knowledge regarding its psychometric properties
when measuring the burden among caregivers of individuals with ASD. To ascertain this,
it is necessary to study its validity and reliability in detail. Therefore, the purpose of this
study was to evaluate the psychometric soundness of the QRS-F when applied to caregivers
of individuals with ASD.

2. Materials and Methods
2.1. Study Data

Data from the 2011 survey on the Actual Conditions of Individuals with Develop-
mental Disabilities, conducted by the Ministry of Health and Welfare, were used for this
study. The population of this survey comprised a list of individuals with developmental
disabilities registered on the Ministry’s database as of August 2011. The number of those
with ASD totaled 15,498. The stratifying sampling method was used to collect data from
1500 persons with intellectual disabilities and ASD for the survey. Among them, data
from 293 persons with ASD were used for analysis. The specific characteristics of individ-
uals with ASD and that of their parents are shown in Table 1. The stratification variable
is based on the type and grade of disability, of which characteristics in the population
with developmental disabilities are discriminative, and the representativeness of people
with developmental disabilities in Korea was secured by adding districts. In Korea, the
diagnosis and grade of the disability by a doctor are needed for registration. Regarding
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the grade of disability, Grade 1 individuals with ASD, or those who were assessed to
have a pervasive developmental disorder according to the diagnostic criteria of ICD-10
(International Statistical Classification of Diseases and Related Health Problems-10), who
do not show normal development, possess an IQ of 70 or less and a Global Assessment
Scale for Developmentally Disabled (GAS) score of 20 or less due to impairment of function
and ability were the most common (39.6%). Grade 2 individuals with ASD, or those who
were assessed to have a pervasive developmental disorder according to the diagnostic
criteria of ICD-10, who do not show normal development, possess an IQ of 70 or less and a
GAS score of 21–40 due to impairment of function and ability comprised 33.1%. Grade 3
individuals with ASD, or those who were assessed to have a pervasive developmental dis-
order according to the diagnostic criteria of ICD-10, who do not show normal development,
and had an IQ of 71 or above, and GAS score of 41–50 due to impairment of function and
ability comprised 27.3%.

Table 1. Characteristics of individuals with ASD and their caregivers.

Characteristics Frequency %

Individuals with ASD
Sex

Male 245 83.6
Female 48 16.4

Age (years)
~6 17 5.8

7~18 184 62.8
19~ 92 31.4

Grade of disability
1 116 39.6
2 97 33.1
3 80 27.3

Caregivers
Sex

Male 47 16.0
Female 246 84.0

Age (years)
≤39 66 22.5

40~49 142 48.5
50~59 65 22.2

60+ 20 6.8
Note: ASD = autism spectrum disorder.

The number of observations required to show the reliability of factors depends on
the data. Furthermore, the variables bare load on the different factors. A factor is reliable
if it has 10 or more variables with loadings of 0.4 and n ≥ 150, and if it has factors with
only a few loadings, it requires n ≥ 300 [35]. A total sample size of approximately 300 was
considered as good and that of around 200 as fair relative to the total sample size [36].

2.2. Measurements

We used the QRS-F to measure the burden of care among parents of children with ASD.
The QRS-F was developed by Holroyd [37] to measure the burden of caring for children
with chronic diseases [31]. This 52-item scale measures the caregiving burden resulting
from problems faced by parents. This scale consists of four factors such as the wider family,
the parents’ pessimistic attitude concerning their children, the child’s characteristics, and
the child’s physical incapacities, with item-total correlations ranging from 0.15 to 0.63, and
a mean inter-item correlation of 0.26. The response could be “yes” or “no” for each item.
The total score was calculated by adding 1 for every “yes” response; a high score indicates
a high level of caregiving burden. In this study, the reliability of this tool was 0.826, thus
making it suitable to use for the desired measurement.
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The Center for Epidemiologic Studies Depression (CES-D) is an 11-item scale that
was used in this study. Each item was measured using the Likert scale (0: mostly not,
1: moderately, 2: mostly yes, 3: always). Questions 2 and 7 were used to measure positive
emotions and were emphasized during the scoring process. The scores of all items are
summed, and a higher score indicates more depressive symptoms. The results of the
confirmatory factor analysis of this scale used in a survey on older adults receiving home
healthcare in the study by Gellis [38] were similar to those obtained using the original
scale developed by Radloff [39]. In a study involving adolescents, the internal agreement
(Cronbach’s α) of the CES-D scale was reported as 0.909 [40].

The severity of the following 14 behavior problems: delusion, illusion, aggressive behav-
ior, depression, anxiety, mania, unconcern, sexual or impulsive behavior, screams/swearing
or obscenity, restricted repetitive behavior, sleep problems, problems regarding eating
habits, kleptomania, and wandering, was assessed. The six-point Likert scale, with re-
sponses ranging from 0 (never) to 5 (very severe), was used to obtain the total rating, which
was entered into a path model. In a previous study, it was reported that this measure had a
reliability of 0.887 [41].

In this study, the caregiving time per day was measured, and the daily average of the
time consumed to care for individuals with ASD was used for the analysis.

2.3. Statistical Analysis

The main method for examining the construct of a measurement tool is factor analysis,
which is a statistical approach used to test the adequacy of a conceptual model. Exploratory
factor analysis (EFA) is used to determine the underlying structure of related variables.
Confirmatory factor analysis (CFA) may be used to investigate whether the established
dimensionality and factor-loading pattern fits a sample from a new population. CFA is a
type of factor analysis that is used to test the hypothesis that there is a fundamental relation
between observed variables and potential latent constructs. To confirm the validity and
factor structure, both EFA and CFA were employed. First, CFA was performed to calculate
the model fit indices of a four-factor model, which was proposed in a previous study [31].
Then, EFA was performed to identify the number of factors and factor loadings. To detect
the suitability of the data for the EFA, the Kaiser–Meyer–Olkin measure was calculated. The
value was 0.866, thus indicating its suitability. Bartlett’s sphericity test was used to reject the
null hypothesis that there was no factor structure with a significance level of p < 0.000. The
main axis factor analysis was performed using IBM SPSS Statistics for Windows, version
23 (IBM Corp., Armonk, NY, USA), and the oblique rotation was performed using the
Promax method. The appropriateness of the model was verified by several fit indices
in the CFA [42]. Fit indices were classified as incremental (comparative fit index (CFI),
Tucker–Lewis Index (TLI), and normed fit index (NFI)), and absolute (chi-square and root
mean square error of approximation (RMSEA)). RMSEA values < 0.05, 0.06–0.08, 0.08–0.10,
and > 0.1 indicate a good, reasonable, mediocre, and poor fit, respectively. NFI, CFI, and
TLI values > 0.90 also indicated a good fit. The Analysis of Moment Structure, version
20.0 statistical program, was used to perform the CFA for obtaining maximum-likelihood
estimates of the model parameters and goodness-of-fit indices. Convergent validity was
verified by using correlation coefficients with the CES-D score, problem behavior severity,
and caregiving time. SPSS 25.0 (IBM Corp. New York, NY, USA) and AMOS 25.0 (IBM Corp.
New York, NY, USA) were used for statistical analyses.

3. Results
3.1. Confirmatory Factor Analysis

The four-factor model proposed in a previous study [37] was verified for parents of
individuals with ASD. This model is not appropriate to assess the caregiving burden in
parents of individuals with ASD because the goodness-of-fit index values obtained were
NFI = 0.543, TLI = 0.670, CFI = 0.685, and RMSEA = 0.065.
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3.2. Exploratory Factor Analysis

To identify the factors affecting the burden of support, principal component analysis
was performed with an eigenvalue of one. The eigenvalues, explanatory variances, and
cumulative explanatory variances of each extracted factor are shown in Table 2. The results
showed that there were 13 factors with no distinct factor structure.

Table 2. The exploratory factor analysis result of the QRS-F.

Factors
Initial Eigenvalue

Total % Variance Cumulative %

1 10.333 19.871 19.871
2 5.094 9.795 29.666
3 2.330 4.480 34.146
4 2.173 4.179 38.325
5 1.715 3.298 41.623
6 1.516 2.915 44.538
7 1.489 2.863 47.400
8 1.278 2.459 49.859
9 1.260 2.423 52.282
10 1.155 2.221 54.503
11 1.125 2.163 56.666
12 1.045 2.010 58.676
13 1.016 1.953 60.629

Table 3 presents the results of the rotated factor matrix based on 13 factors derived
from the EFA analysis and the results of Holroyd [37], who proposed a four-factor structure
of the QRS-F. The results of the analysis based on the factor structure presented at the time
of the QRS-F development and the survey data of the parents of individuals with ASD
were found to be inconsistent.

Table 3. The rotated factor matrix based on 13 factors and 4 factors by Holroyd.

Category
Factors Based on the EFA Analysis Factors by Holroyd [37]

1 2 3 4 5 6 7 8 9 10 11 12 13 F1 F2 F3 F4

No.26 0.83 0.37 −0.07 −0.06 0.39 0.09 0.20 0.05 0.35 −0.01 −0.04 0.07 0.00 0.70
No.28 0.82 0.41 −0.06 −0.08 0.33 0.12 0.23 0.10 0.29 0.00 −0.07 0.03 −0.12 0.59
No.24 0.82 0.37 −0.05 −0.08 0.32 0.05 0.23 0.14 0.38 0.03 −0.02 0.01 −0.02 0.62
No.25 0.78 0.48 −0.07 −0.17 0.32 0.24 0.20 0.10 0.30 −0.07 −0.10 −0.02 0.00 0.40
No.30 0.68 0.63 −0.12 −0.06 0.40 0.16 0.15 0.19 0.17 −0.09 −0.03 0.02 −0.15 0.56
No.22 0.61 0.44 0.05 0.08 0.32 −0.06 0.27 0.04 0.19 0.10 0.03 0.25 −0.07 0.45
No.21 0.60 0.28 −0.03 0.15 0.29 0.05 0.50 0.18 0.45 0.08 0.01 0.01 0.04 0.43
No.31 0.54 0.53 −0.04 −0.19 0.42 0.32 0.23 0.03 0.38 0.14 −0.22 0.08 −0.04 0.48
No.19 0.50 0.19 −0.01 0.11 0.16 0.11 0.49 0.34 0.21 0.07 0.04 0.03 −0.20 0.60
No.6 0.49 0.74 −0.03 −0.23 0.38 0.24 0.19 0.02 0.25 −0.13 −0.10 0.04 −0.06 0.40
No.9 0.46 0.73 −0.13 −0.11 0.45 0.27 0.29 −0.03 0.31 −0.23 −0.03 0.21 0.03 0.63

No.11 0.42 0.67 −0.18 −0.27 0.51 0.32 0.09 0.36 0.43 −0.04 −0.24 0.05 −0.18 0.41
No.18 0.43 0.66 −0.05 −0.18 0.51 0.41 0.23 0.03 0.38 −0.15 −0.20 0.13 0.10 0.62
No.14 0.29 0.66 −0.40 −0.21 0.41 0.11 0.25 0.01 0.45 −0.26 0.28 0.21 0.10 0.40
No.12 0.45 0.64 −0.27 −0.21 0.43 0.05 0.02 0.29 0.41 −0.06 0.09 0.15 −0.04 0.48
No.4 0.44 0.63 −0.31 −0.31 0.49 0.22 −0.10 0.34 0.29 −0.12 −0.21 0.23 −0.18 0.62
No.7 0.24 0.58 −0.22 −0.09 0.18 0.17 −0.01 0.06 0.24 0.19 0.11 −0.01 0.18 0.46
No.3 0.31 0.56 −0.38 −0.12 0.24 −0.07 0.08 −0.12 0.36 −0.06 0.25 −0.07 0.01 0.59

No.23 0.16 0.43 −0.14 0.09 0.10 −0.11 0.09 −0.14 0.05 −0.12 −0.05 0.21 −0.35 0.70
No.43 −0.07 −0.21 0.74 0.39 −0.25 −0.15 −0.09 0.00 −0.13 0.24 −0.14 −0.03 −0.07 0.71
No.44 −0.06 −0.24 0.70 0.31 −0.22 −0.18 −0.01 −0.04 −0.06 0.08 0.00 0.14 −0.03 0.64
No.46 −0.10 −0.14 0.68 0.38 −0.25 −0.26 0.01 0.04 −0.18 0.17 0.16 −0.11 −0.14 0.53
No.42 −0.11 −0.16 0.66 0.31 −0.14 −0.19 −0.26 0.16 −0.21 0.57 −0.23 −0.26 0.02 0.42
No.48 −0.17 −0.27 0.63 0.25 −0.17 −0.34 0.07 −0.09 −0.21 0.12 0.13 −0.08 −0.11 0.55
No.34 −0.07 −0.20 0.63 0.23 −0.27 −0.19 0.12 0.02 −0.29 0.17 0.16 0.06 −0.02 0.43
No.35 0.05 −0.17 0.25 0.72 −0.08 −0.16 0.20 −0.08 0.12 0.03 0.22 −0.09 0.21 0.44
No.5 −0.19 −0.17 0.43 0.66 −0.15 −0.03 0.05 0.07 −0.16 0.00 −0.08 0.01 −0.11 0.67

No.13 −0.05 −0.12 0.21 0.65 −0.03 −0.33 0.03 0.08 −0.13 0.11 −0.05 0.19 −0.19 0.66
No.8 −0.14 −0.17 0.27 0.65 −0.20 −0.25 0.05 0.25 −0.25 0.07 0.21 −0.03 0.14 0.48

No.20 0.02 0.00 0.15 0.59 −0.10 −0.06 0.20 0.13 −0.21 0.27 −0.10 −0.10 −0.17 0.61
No.15 −0.08 −0.12 0.33 0.49 −0.02 −0.26 0.10 −0.04 −0.31 0.38 0.18 −0.08 −0.23 0.59
No.40 0.22 0.30 −0.21 −0.07 0.68 0.24 0.19 0.05 0.17 0.00 0.05 0.15 0.10 0.65
No.41 0.23 0.31 −0.28 −0.14 0.65 0.06 0.08 −0.08 0.00 0.01 0.00 0.15 −0.03 0.64
No.45 0.34 0.35 −0.15 −0.11 0.63 0.22 0.10 −0.13 0.36 −0.22 0.13 −0.02 −0.06 0.48
No.32 0.26 0.40 −0.32 0.01 0.61 −0.10 0.13 0.06 0.07 −0.09 0.10 0.36 −0.02 0.70
No.38 0.22 0.37 −0.04 −0.16 0.58 0.15 0.10 0.24 0.45 −0.14 −0.05 −0.21 −0.01 0.46
No.39 −0.11 −0.26 0.21 0.33 −0.22 −0.69 −0.01 −0.09 −0.22 0.26 0.06 −0.02 0.06 0.74
No.47 0.05 −0.09 0.40 0.13 −0.07 −0.65 −0.06 0.26 −0.04 0.05 −0.02 −0.10 −0.01 0.52
No.49 0.21 0.35 −0.24 −0.12 0.30 0.62 0.04 0.05 0.27 −0.25 0.19 0.16 0.18 0.70
No.50 0.22 0.16 0.00 0.09 0.12 0.03 0.68 0.14 0.07 0.07 −0.09 −0.04 0.02 0.40
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Table 3. Cont.

Category
Factors Based on the EFA Analysis Factors by Holroyd [37]

1 2 3 4 5 6 7 8 9 10 11 12 13 F1 F2 F3 F4

No.27 0.49 0.17 0.05 0.09 0.38 −0.09 0.55 −0.01 0.37 0.07 −0.02 −0.02 −0.07 0.44
No.33 0.11 0.02 0.18 0.32 0.03 0.02 0.12 0.66 0.02 0.11 −0.06 −0.07 0.01 0.55
No.29 0.25 0.44 0.03 0.11 0.33 0.25 0.09 −0.44 0.27 −0.16 −0.04 0.05 0.04 0.57
No.10 0.18 0.15 −0.04 0.25 −0.10 0.01 0.38 0.43 0.22 −0.04 0.20 −0.18 0.34 0.52
No.17 0.25 0.32 −0.11 −0.09 0.14 0.12 0.09 0.03 0.69 −0.07 0.00 0.07 0.00 0.56
No.2 0.33 0.51 −0.11 −0.25 0.44 0.33 0.26 −0.29 0.53 −0.29 0.09 0.13 −0.11 0.68
No.1 0.15 0.05 0.14 0.08 0.09 −0.10 0.14 0.07 0.02 0.69 0.03 0.06 −0.04 0.60

No.16 −0.12 −0.23 0.55 0.12 −0.17 −0.24 −0.30 0.32 −0.21 0.57 −0.23 −0.26 0.03 0.61
No.36 −0.03 −0.01 0.08 −0.02 0.04 0.10 −0.06 −0.05 0.02 0.00 0.60 0.03 0.02 0.82
No.51 0.15 0.21 −0.02 −0.06 0.19 0.15 0.02 −0.03 0.15 −0.03 0.01 0.68 −0.01 0.44
No.37 0.32 −0.12 −0.20 −0.33 0.04 0.41 −0.18 0.10 0.37 0.13 −0.45 −0.49 0.08 0.48
No.52 0.01 0.08 −0.18 −0.10 0.10 0.03 0.02 0.00 0.05 −0.05 0.01 0.03 0.73 0.65

Note: F1 = parents and the wider family; F2 = parents’ pessimistic attitude concerning their children; F3 = child’s characteristics; F4 = child’s
physical incapacities.

3.3. Convergent Validity

Three sets of analyses were conducted to explore the convergent validity of the total
score obtained using the QRS-F. Correlations were explored among the QRS-F scores,
CES-D scores, problem behavior severity, and caregiving time (Table 4). The results showed
significant correlations among the scores. The range of the correlation coefficient ranged
from 0.212 to 0.737. The QRS-F total score showed the lowest coefficient with caregiving
time (0.212) and the highest coefficient with problem behavior severity (0.300).

Table 4. Correlation between variables.

Category QRS-F CES-D Problem Behavior
Severity Caregiving Time

QRS-F 0.281 ** 0.300 ** 0.212 **
CES-D 0.503 ** 0.360 **

Problem behavior
severity 0.737 **

Caregiving time -
Note: QRS-F = Friedrich short form of the Questionnaire on Resources and Stress; CES-D = Center for Epidemio-
logical Studies Depression; ** = p < 0.01.

4. Discussion

This study aimed to confirm the psychometric properties of the QRS-F to assess the
caregiving burden of parents of individuals with ASD and to analyze the validity of the
QRS-F factor structure. The findings suggest that the construct validity of the four-factor
model is not adequate, and only the QRS-F total score is a useful measure in assessing the
caregiving burden of parents of individuals with ASD.

The original validation study, which was performed to verify the psychometric proper-
ties of the QRS-F in parents of young children with ASD, reported the Kuder–Richardson–20
reliability coefficient for the questionnaire as 0.95. The Kuder–Richardson coefficients for
the mothers of children with ASD were reported as 0.85 and 0.93, and 0.88 was reported
for the fathers of children with ASD in the total score based on 31 QRS-F items [33]. The
results of our study showed good indices of internal consistency (0.826). Furthermore, the
earlier study also suggested that the four-factor model is not suitable for measuring the
caregiving burden in parents of individuals with ASD, which is in line with this study’s
finding [33].

Individuals with ASD are more likely to behave outside the rules and norms in public
places and express sudden behaviors and emotions [43] that caregivers are unable to
control. Thus, caregivers experience helplessness, anxiety, and embarrassment, which
leads them to avoid going out or participating in social activities [44]. Moreover, it is
difficult for parents to be exposed to new stimuli or environments because of their child’s
preference for and preoccupation with the same activities, interests, and certain rules
that children with ASD favor; therefore, the parents may be restricted from exposure to
new experiences [45]. Previous studies showed that mothers of children with ASD are
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socially isolated and experienced low self-esteem and depression [46,47]; their quality
of life was also significantly lower [48]. The parenting burden of mothers of children
with developmental disabilities is a strong predictor of depression [41,49]. In particular,
parents who are the primary caregivers experience caregiving burdens, such as feelings of
failure or frustration repeatedly throughout their lives [50]. Parents raising children with
developmental disabilities easily feel physically and mentally fatigued because there are
many instances when they experience anger or aggravation as a result of their situation,
with the resulting stress having a negative effect on their mental health [51].

While the support of the social system is important to enable individuals with ASD
to lead independent and comfortable lives, the continuous care provided by parents and
caregivers is all the more crucial. To minimize the negative impact on the whole family
due to the burden of caring for individuals with ASD, it is necessary to form a sustainable
and practical support system that can alleviate the caregiving burden. Furthermore, it
is necessary to accurately measure the level of caregiving burden to prepare a support
program and verify its effectiveness. We showed that the total score obtained using the QRS-
F is beneficial for measuring the caregiving burden experienced by parents of individuals
with ASD.

There was one main limitation to this study: a small sample size. Although the sample
size was considered fair to good for the EFA, it was still not sufficient. Further studies
using bigger sample sizes are needed to more accurately verify the QRS-F factor structure.

5. Conclusions

In this study, the validity of the QRS-F was evaluated using factor analysis among the
parents of individuals with ASD. Our results showed that the four-factor model proposed
in the original study is not appropriate for measuring the caregiving burden in parents of
individuals with ASD. The unidimensionality of the QRS-F was confirmed through the
results of the CFA. According to the result of this study, the total score obtained using the
QRS-F is recommended and the comparison of the sub-factor score is not recommended.
The convergent validity was confirmed through this study. Therefore, the QRS-F can be
used to evaluate the total level of the caregiving burden on parents of individuals with
ASD, and the total score can be compared with other related variables.
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5. Altindag, Ö.; Işcan, A.; Akcan, S.; Koksal, S.; Erçin, M.; Ege, L. Anxiety and depression levels in mothers of children with cerebral
palsy. Turk. J. Phys. Med. Rehabil. 2007, 53, 22–24.

http://doi.org/10.4102/ajod.v4i1.168
http://www.ncbi.nlm.nih.gov/pubmed/28730030
http://doi.org/10.4038/cmj.v58i4.5617
http://www.ncbi.nlm.nih.gov/pubmed/24385058
http://doi.org/10.1007/s10882-013-9332-6
http://doi.org/10.3109/09638281003649912
http://www.ncbi.nlm.nih.gov/pubmed/20170278


Int. J. Environ. Res. Public Health 2021, 18, 12174 8 of 9

6. Byrne, M.B.; Hurley, D.A.; Daly, L.; Cunningham, C.G. Health status of caregivers of children with cerebral palsy. Child Care
Health Dev. 2010, 36, 696–702. [CrossRef]

7. Dambi, J.M.; Jelsma, J. The impact of hospital-based and community based models of cerebral palsy rehabilitation: A quasi-
experimental study. BMC Pediatr. 2014, 14, 301. [CrossRef]

8. Schulz, R.; Visintainer, P.; Williamson, G.M. Psychiatric and Physical Morbidity Effects of Caregiving. J. Gerontol. 1990, 45,
P181–P191. [CrossRef]

9. Sherwood, P.R.; Given, C.W.; Given, B.A.; Von Eye, A. Caregiver burden and depressive symptoms: Analysis of common
outcomes in caregivers of elderly patients. J. Aging Health 2005, 17, 125–147. [CrossRef]

10. Clyburn, L.D.; Stones, M.J.; Hadjistavropoulos, T.; Tuokko, H. Predicting caregiver burden and depression in Alzheimer’s disease.
J. Gerontol. Ser. B 2000, 55, S2–S13.

11. Burgener, S.; Twigg, P. Relationships among Caregiver Factors and Quality of Life in Care Recipients with Irreversible Dementia.
Alzheimer Dis. Assoc. Disord. 2002, 16, 88–102. [CrossRef]

12. Meyers, J.L.; Gray, L.N. The relationships between family primary caregiver characteristics and satisfaction with hospice care,
quality of life, and burden. Oncol. Nurs. Forum 2001, 28, 73–82.

13. Brehaut, J.C.; Kohen, D.E.; Garner, R.E.; Miller, A.; Lach, L.M.; Klassen, A.; Rosenbaum, P.L. Health among Caregivers of Children
with Health Problems: Findings from a Canadian Population-Based Study. Am. J. Public Health 2009, 99, 1254–1262. [CrossRef]

14. Roehr, B. American Psychiatric Association explains DSM-5. BMJ 2013, 346, f3591. [CrossRef]
15. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; American Psychiatric Association:

Washington, DC, USA, 2013.
16. Mandy, W.P.; Charman, T.; Skuse, D.H. Testing the Construct Validity of Proposed Criteria for DSM-5 Autism Spectrum Disorder.

J. Am. Acad. Child Adolesc. Psychiatry 2012, 51, 41–50. [CrossRef]
17. Hartley, S.L.; Sikora, D.M.; McCoy, R. Prevalence and risk factors of maladaptive behaviour in young children with Autistic

Disorder. J. Intellect. Disabil. Res. 2008, 52, 819–829. [CrossRef]
18. Abbeduto, L.; Seltzer, M.M.; Shattuck, P.; Krauss, M.W.; Orsmond, G.; Murphy, M.M. Psychological well-being and coping in

mothers of youths with autism, down syndrome, orfragile X syndrome. Am. J. Ment. Retard. 2004, 109, 237–254. [CrossRef]
19. Sivberg, B. Family system and coping behaviors: A comparison between parents of children with autistic spectrum disorders and

parents with non-autistic children. Autism 2002, 6, 397–409. [CrossRef]
20. Eisenhower, A.S.; Baker, B.L.; Blacher, J. Preschool children with intellectual disability: Syndrome specificity, behaviour problems,

and maternal well-being. J. Intellect. Disabil. Res. 2005, 49, 657–671. [CrossRef]
21. Hastings, R.P.; Kovshoff, H.; Ward, N.J.; degli Espinosa, F.; Brown, T.; Remington, B. Systems Analysis of Stress and Positive

Perceptions in Mothers and Fathers of Pre-School Children with Autism. J. Autism Dev. Disord. 2005, 35, 635–644. [CrossRef]
22. Dabrowska, A.; Pisula, E. Parenting stress and coping styles in mothers and fathers of pre-school children with autism and Down

syndrome. J. Intellect. Disabil. Res. 2010, 54, 266–280. [CrossRef] [PubMed]
23. Giallo, R.; Wood, C.E.; Jellett, R.; Porter, R. Fatigue, wellbeing and parental self-efficacy in mothers of children with an Autism

Spectrum Disorder. Autism 2013, 17, 465–480. [CrossRef] [PubMed]
24. Murphy, N.A.; Christian, B.; Caplin, D.A.; Young, P.C. The health of caregivers for children with disabilities: Caregiver

perspectives. Child Care Health Dev. 2007, 33, 180–187. [CrossRef] [PubMed]
25. Farajzadeh, A.; Akbarfahimi, M.; Maroufizadeh, S.; Rostami, H.R.; Kohan, A.H. Psychometric properties of Persian version of the

Caregiver Burden Scale in Iranian caregivers of patients with spinal cord injury. Disabil. Rehabil. 2018, 40, 367–372. [CrossRef]
26. Zarit, S.H.; Reever, K.E.; Bach-Peterson, J. Relatives of the impaired elderly: Correlates of feelings of burden. Gerontologist 1980,

20, 649–655. [CrossRef]
27. Pandey, S.; Sharma, C. Perceived Burden in Caregivers of Children with Autism Spectrum Disorder in Kathmandu Valley. J. Nepal

Health Res. Counc. 2018, 16, 184–189. [CrossRef]
28. Brannan, A.M.; Heflinger, C.A.; Bickman, L. The Caregiver Strain Questionnaire: Measuring the impact on the family of living

with a child with serious emotional disturbance. J. Emot. Behav. Disord. 1997, 5, 212–222. [CrossRef]
29. Friedrich, W.N.; Greenberg, M.T.; Crnic, K. A short-form of the Questionnaire on Resources and Stress. Am. J. Ment. Defic. 1983,

88, 41–48.
30. Glidden, L.M.; Floyd, F.J. Disaggregating parental depression and family stress in assessing families of children with develop-

mental disabilities: A multisample analysis. Am. J. Ment. Retard. 1997, 102, 250–266. [CrossRef]
31. Honey, E.; Hastings, R.P.; McConachie, H. Use of the Questionnaire on Resources and Stress (QRS-F) with parents of young

children with autism. Autism 2005, 9, 246–255. [CrossRef]
32. Koegel, R.; Schreibman, L.; Loos, L.M.; Dirlich-Wilhelm, H.; Dunlap, G.; Robbins, F.R.; Plienis, A.J. Consistent stress profiles in

mothers of children with autism. J. Autism Dev. Disord. 1992, 22, 205–216. [CrossRef]
33. Watson, S.L.; Coons, K.D.; Hayes, S.A. Autism spectrum disorder and fetal alcohol spectrum disorder. Part I: A comparison of

parenting stress. J. Intellect. Dev. Disabil. 2013, 38, 95–104. [CrossRef]
34. Reed, P.; Howse, J.; Ho, B.; Osborne, L.A. Relationship between perceived limit-setting abilities, autism spectrum disorder

severity, behaviour problems and parenting stress in mothers of children with autism spectrum disorder. Autism 2017, 21, 952–959.
[CrossRef]

35. Stevens, J.P. Applied Multivariate Statistics for Social Science, 4th ed.; Routledge: Hillsdale, NJ, USA, 2002.

http://doi.org/10.1111/j.1365-2214.2009.01047.x
http://doi.org/10.1186/s12887-014-0301-8
http://doi.org/10.1093/geronj/45.5.P181
http://doi.org/10.1177/0898264304274179
http://doi.org/10.1097/00002093-200204000-00006
http://doi.org/10.2105/AJPH.2007.129817
http://doi.org/10.1136/bmj.f3591
http://doi.org/10.1016/j.jaac.2011.10.013
http://doi.org/10.1111/j.1365-2788.2008.01065.x
http://doi.org/10.1352/0895-8017(2004)109&lt;237:PWACIM&gt;2.0.CO;2
http://doi.org/10.1177/1362361302006004006
http://doi.org/10.1111/j.1365-2788.2005.00699.x
http://doi.org/10.1007/s10803-005-0007-8
http://doi.org/10.1111/j.1365-2788.2010.01258.x
http://www.ncbi.nlm.nih.gov/pubmed/20146741
http://doi.org/10.1177/1362361311416830
http://www.ncbi.nlm.nih.gov/pubmed/21788255
http://doi.org/10.1111/j.1365-2214.2006.00644.x
http://www.ncbi.nlm.nih.gov/pubmed/17291322
http://doi.org/10.1080/09638288.2016.1258738
http://doi.org/10.1093/geront/20.6.649
http://doi.org/10.3126/jnhrc.v16i2.20308
http://doi.org/10.1177/106342669700500404
http://doi.org/10.1352/0895-8017(1997)102&lt;0250:DPDAFS&gt;2.0.CO;2
http://doi.org/10.1177/1362361305053256
http://doi.org/10.1007/BF01058151
http://doi.org/10.3109/13668250.2013.788136
http://doi.org/10.1177/1362361316658775


Int. J. Environ. Res. Public Health 2021, 18, 12174 9 of 9

36. Comrey, A.L.; Lee, H.B. A First Course in Factor Analysis; Erlbaum: Hillsdale, NJ, USA, 1992.
37. Holroyd, J. The questionnaire on resources and stress: An instrument to measure family response to a handicapped family

member. J. Community Psychol. 1974, 2, 92–94. [CrossRef]
38. Gellis, Z.D. Assessment of a Brief CES-D Measure for Depression in Homebound Medically Ill Older Adults. J. Gerontol. Soc.

Work 2010, 53, 289–303. [CrossRef]
39. Radloff, L.S. The CES-D scale: A self-report depression scale for research in the general population. Appl. Psychol. Meas. 1977, 1,

385–401. [CrossRef]
40. Maanse, H.; Soon-Hee, L.; Young-Sook, K. Developing the Korean Version of the 11-item CES-DC. Ment. Health Soc. Work 2017,

45, 256–285. [CrossRef]
41. Park, E.-Y.; Kim, J.-H. Depression and Life Satisfaction among Parents Caring for Individuals with Developmental Disabilities in

South Korea. J. Dev. Phys. Disabil. 2019, 31, 453–469. [CrossRef]
42. Finch, J.F.; West, S.G. The Investigation of Personality Structure: Statistical Models. J. Res. Pers. 1997, 31, 439–485. [CrossRef]
43. Ryan, S. ‘Meltdowns’, surveillance and managing emotions; going out with children with autism. Health Place 2010, 16, 868–875.

[CrossRef]
44. Fairthorne, J.C.; Fisher, C.; Bourke, J.; Leonard, H.M. Experiences impacting quality of life of mothers of children with autism and

ID. Psychol. Res. 2014, 4, 666–684.
45. Norton, P.; Drew, C. Autism and potential family stressors. Am. J. Fam. Ther. 1994, 22, 67–76. [CrossRef]
46. Bitsika, V.; Sharpley, C.F. Stress, Anxiety and Depression among Parents of Children with Autism Spectrum Disorder. J. Psychol.

Couns. Schools 2004, 14, 151–161. [CrossRef]
47. Kuhn, J.C.; Carter, A.S. Maternal self-efficacy and associated parenting cognitions among mothers of children with autism. Am. J.

Orthopsychiatry 2006, 76, 564–575. [CrossRef]
48. Yamada, A.; Kato, M.; Suzuki, M.; Suzuki, M.; Watanabe, N.; Akechi, T.; Furukawa, T.A. Quality of life of parents raising children

with pervasive developmental disorders. BMC Psychiatry 2012, 12, 119. [CrossRef]
49. Park, E.-Y.; Nam, S.-J. Time burden of caring and depression among parents of individuals with cerebral palsy. Disabil. Rehabil.

2019, 41, 1508–1513. [CrossRef]
50. Resch, J.A.; Mireles, G.; Benz, M.R.; Grenwelge, C.; Peterson, R.; Zhang, D. Giving parents a voice: A qualitative study of the

challenges experienced by parents of children with disabilities. Rehabil. Psychol. 2010, 55, 139–150. [CrossRef]
51. Miodrag, N.; Hodapp, R.M. Chronic stress and health among parents of children with intellectual and developmental disabilities.

Curr. Opin. Psychiatry 2010, 23, 407–411. [CrossRef]

http://doi.org/10.1002/1520-6629(197401)2:1&lt;92::AID-JCOP2290020133&gt;3.0.CO;2-A
http://doi.org/10.1080/01634371003741417
http://doi.org/10.1177/014662167700100306
http://doi.org/10.24301/MHSW.2017.03.45.1.255
http://doi.org/10.1007/s10882-018-9647-4
http://doi.org/10.1006/jrpe.1997.2194
http://doi.org/10.1016/j.healthplace.2010.04.012
http://doi.org/10.1080/01926189408251298
http://doi.org/10.1017/S1037291100002466
http://doi.org/10.1037/0002-9432.76.4.564
http://doi.org/10.1186/1471-244X-12-119
http://doi.org/10.1080/09638288.2018.1432705
http://doi.org/10.1037/a0019473
http://doi.org/10.1097/YCO.0b013e32833a8796

	Introduction 
	Materials and Methods 
	Study Data 
	Measurements 
	Statistical Analysis 

	Results 
	Confirmatory Factor Analysis 
	Exploratory Factor Analysis 
	Convergent Validity 

	Discussion 
	Conclusions 
	References

