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Abstract: Background: Caregivers of children with autism spectrum disorder (ASD) experience
increased stress and more significant negative caregiving consequences than those with typically
developing children. There is a lack of studies specifically focusing on stress among caregivers with
ASD children in Asian countries. The current study examines levels of perceived stress and factors
associated with it among caregivers in Kelantan, Malaysia. Methods: In a cross-sectional study,
the Malay version of the Perceived Stress Scale (PSS) was administered to 227 caregivers of children
with ASD. The caregivers were recruited from ASD databases in four tertiary hospitals in Kelantan
and a meeting was set up during the child’s follow-up in the clinic. Multiple linear regression analyses
were applied to determine the predictors of perceived stress. Results: The mean total perceived
stress score was 20.84 (4.72). This was considered higher than average. Higher perceived stress was
significantly predicted among caregivers who live far from the health institution, caregivers who
do not own transportation to bring the child to the treatment center, and caregivers who have an
ASD child with a learning disability. Conclusion: Caregivers of an ASD child perceived significant
stress while taking care of their children. Institutions should alleviate the factors that were predicted
to increase the caregivers’ perceived stress to improve the quality of the lives of children and ASD
families as a whole.

Keywords: perceived stress; caregivers; autism spectrum disorder

1. Introduction

Autism spectrum disorder (ASD) is a neurodevelopmental disorder characterized by deficits
in social communication, social interaction, and restricted repetitive patterns of behavior, interests,
and activities beginning in childhood. It is often comorbid with other conditions, such as intellectual
impairment, disruptive behaviors, attention difficulties, aggression, poor eating, sleep problems,
epilepsy, gastrointestinal problems, and motor coordination [1,2].
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The prevalence of ASD worldwide has risen steadily. The global prevalence of ASD has increased
up to thirtyfold since the earliest epidemiologic studies began tracking it in the late 1960s and early
1970s [3]. The reasons for the dramatic increase in ASD prevalence are currently being debated
in the literature, which postulates several causes, including a rising awareness among caregivers,
improvements in the diagnostic criteria based on the Diagnostic and Statistical Manual of Mental
Disorders, 5th edition (DSM-5), and advances in services that drive accurate diagnoses [4,5].

According to a recent report by Malaysia’s Social Welfare Department, 420,201 children and adults
were registered to have some kind of disability in Malaysia. Learning disability (LD) comprised nearly
40% of the total number of those registered. Data from December 2018 show 39,321 people registered
as disabled in Kelantan and 13,642 of those were registered with an LD [6].

ASDwas grouped under LD and ranked as the first type of disability in Malaysia [7]. The prevalence
of children with an LD is hard to estimate and is usually underestimated [8]. Nevertheless, there has
been no official registry for ASD children in Malaysia.

A study conducted by the Ministry of Health among children aged 18-26 months revealed that
one in every 625 Malay children was diagnosed to have ASD. Regardless of the number, it seems that
many ASD cases remain unrecognized. Medical and educational practitioners have been seeing a rise
in the number of children with speech delay and communication difficulties who might require further
assessment [9]. Thus, it seems that a true prevalence rate of ASD in Malaysia is probably much higher.

Higher levels of stress and other negative psychological outcomes are a few of the challenges faced
by caregivers of children with developmental disabilities. Caregiving to a child with ASD may pose
additional stressors related to the child’s inability to communicate well and unpredictable behaviors,
social isolation, difficulties in self-care, and lack of community understanding. Several studies have
reported evidence of an increase in psychological distress, including depression, anxiety, decreased
family cohesion, increased somatic complaints, and burnout among caregivers of children with ASD as
compared to caregivers of children with other developmental disabilities [10,11].

The economic impact on families raising children with ASD is between three and five dollars more
per day than normal-growing children. This figure increases significantly when the ASD child also has
severe cognitive impairment. Even when federal and state programs are in place to provide support to
reduce the financial burden on families, caring for ASD children significantly affects the parents” and
families” time for either work or leisure [12,13]. Compared to caregivers of a normal growing child,
caregivers of children with ASD are found to have restricted leisure activities even at home because
they need to spend more time taking care of their disabled child [14]. This situation may lead to the
caregivers being unable to find a proper job, may add increased financial stressors on the families, and
may diminish parents’ resources for both social and emotional support.

Stressful situations experienced by caregivers of children with ASD are considered to be crucial in
determining quality of life and family functioning. A study conducted by Cramm and Nieboer [15]
demonstrated that parental stress is a strong predictor of caregivers’ psychological well-being and
usually results in decisions to place children with intellectual disabilities in the care of others.

Despite the extensive knowledge of stress in parents of children with LDs, research specifically
focused on ASD remains understudied in developing countries like Malaysia. Therefore, it is very
important to recognize stress among local caregivers as it contributes to not only their own psychological
well-being but also to their children’s development and management. Identification of caregivers’
stress is also required to improve informational resources and support services that meet their needs
and desires and that indirectly reduces caregivers’ stressors.

The northeast state of Peninsular Malaysia, notably Kelantan, is recorded as relatively poor with
a mean monthly income of USD 666 with a Gross Domestic Product (GDP) of 5.0 in 2017. This is
comparatively higher than a few other states in Malaysia [16]. The overall prevalence of adequate
health literacy among adults aged 18 years and above was 6.6% (95% Confidence interval (CI): 5.6-7.7)
in Malaysia with no differences between gender, based on self-administered questionnaires using the
Newest Vital Sign tool [17]. Therefore, management for specific healthcare problems such as ASD need
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improvement because of limited resources in Kelantan. Caregivers are also exposed to socio-structural
limitations leading to psychological distress. Thus, the aim of the current study was to determine
the level of perceived stress among caregivers of children with ASD and factors associated with it
in Kelantan.

2. Materials and Methods

2.1. Study Setting and Participants

This was a cross-sectional study conducted in four tertiary healthcare centers in Kelantan: Hospital
Universiti Sains Malaysia, Hospital Raja Perempuan Zainab II, Hospital Kuala Krai, and Hospital
Tanah Merah. The study, which began in February 2018 and ran for two months, involved caregivers of
a child with ASD who had received treatment and follow-up from the healthcare centers. A stratified,
random sampling method was used to select the respondents from the identified list of children
with ASD that came for follow-up. All eligible samples were included in the study. Since we used a
self-administered questionnaire, those primary caregivers who were illiterate were excluded from the
study to avoid bias and to standardize the method of data collection. Also excluded were caregivers
known to have an underlying psychiatric problem and children for whom an ASD diagnosis was not yet
confirmed during the study period. In the current study, a person was defined as the primary caregiver
if they were primarily responsible for the development of the child and most involved in taking care
of him or her, whether during hospitalization, specialist consultation, or any clinical intervention.
The primary caregivers who consented to participate in the study were given a Malay version of the
Perceived Stress Scale (PSS-M) questionnaire to be filled out together with caregiver characteristics.
The self-administered questionnaire was performed in a clinical setting at an occupational therapy
clinic at one of the tertiary healthcare centers.

2.2. Perceived Stress Scale-10 Items (PSS-10)

The PSS-10, developed by Cohen, Kamarck and Mermelstein [18], is the most widely used
psychological instrument for measuring the perception of stress. The questions in the PSS-10 ask about
feelings and thoughts during the last month. The 10 items of PSS-10 were rated on a five-point Likert
scale based on the frequency of the stressful event experienced by the participant (0 = never, 1 = almost
never, 2 = sometimes, 3 = fairly often, 4 = very often). In determining the total PSS score, only the
scores for questions 4, 5, 7, and 8 were reversed as follows: 0=4,1=3,2=2,3=1,and 4 =0. The
rest of the items remained the same. Then, scores for each item were added to get a total PSS score.
The higher the score, the higher the stress perceived by the participant. The Malay version of PSS-10
was translated and validated by Al-Dubai and Alshagga [19] among 242 Bachelor of Medical Science
students in a private university in Malaysia. The translation has a good internal consistency reliability
with a Cronbach’s alpha coefficient of 0.78 for the overall scale. It also has good factor loading values
for all items (0.67 to 0.84) [19]. The Malay version of the PSS-10 was also translated and validated by
Mazlan and Ahmad [20]. The Cronbach’s alpha coefficient was found acceptable (« = 0.64) with a high
total, test-retest reliability (R = 0.72).

2.3. Statistical Analysis

In the current study, all data were entered using Statistical Package for the Social Sciences (SPSS)
software version 24.0 [21]. Data were checked and cleaned. Preliminary data screening was done
for missing values or possible wrong data entry. Correction for any wrong data entry or completion
of missing values was done by re-scrutinizing information recorded in the pro forma. Missing data
for specific individual items of the study were excluded from analysis. Exploration also involved
examination of data redundancy. Redundant data were deleted accordingly. Data analysis was
conducted using IBM SPSS 24.0 to determine the level of caregivers’ perceived stress [21]. Descriptive
analysis was used to describe socio-demographic characteristics of the caregivers, socio-demographic
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characteristics of the children with ASD, and perceived stress. Results were presented as mean and
standard deviation (SD) for normally distributed data. Median and inter-quartile range were used to
describe skewed data. For categorical data, results were presented as frequency and percentage (%).
A regression analysis was run using R version 3.3 (R Foundation for Statistical Computing, Vienna,
Austria, 2013) to identify the predictors of perceived stress among caregivers with ASD children.

2.4. Ethical Considerations

The study was ethically approved by the Human Research Ethics Committee of Universiti Sains
Malaysia (JEPeM Code: USM/JEPeM/17110600) and the National Medical Research Register (NMMR)
Malaysia (NMMR-17-2732-38655). The confidentiality of the data was strictly protected. All reporting
and publication were carried out in complete anonymity with no respondents named.

3. Results

3.1. Socio-Demographic Characteristics of the Caregivers

The socio-demographic features of the caregivers are listed in Table 1. Their mean standard
deviation (SD) age was 38.91 (8.26) years. The majority were female (74.9%) and the majority had an
education level at college/university and above (63.9%).

Table 1. Socio-demographic characteristics of the caregivers (n = 227).

Variables Frequency (%) Mean (SD)

Age 38.91 (8.26)
Occupation

Professional 89 (39.2)

Non-professional 59 (26.0)

Housewife/unemployed 79 (34.8)
Main caregiver

Mother 127 (55.9)

Father 19 (8.4)

Both 73 (32.2)

Others 8 (3.5)

Caregiver education
Secondary school and below 82 (36.1)
College/university and above 145 (63.9)

Household income (USD)

<USD 490 63 (27.8)

>USD 490 to <USD 1225 88 (38.8)

USD 1225 to <USD 1960 41 (18.1)

>USD 1960 35 (15.4)
Problem with transportation

Yes 26 (11.5)

No 201 (88.5)
Has a medical issue

Yes 11 (4.8)

No 216 (95.2)

SD: Standard deviation.

3.2. Socio-Demographic Characteristics of the ASD Children

The mean (SD) age of the ASD children was 7.45 (3.54) years. The majority were boys (82.8%), with
co-morbidity (50.2%), and were registered with the Social Welfare Department (58.6%). The summary
of the findings is presented in Table 2.
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Table 2. Socio-demographic characteristics of the autism spectrum disorder (ASD) children (n = 227).

Variables Frequency (%) Mean (SD)
Age 7.45 (3.54)
Gender
Boy 188 (82.8)
Girl 39 (17.20)
ASD with comorbidity
Yes 114 (50.2)
No 113 (49.8)
Age of child when caregiver started showing concern (year) 2.66 (1.66)
Caregiver concern and worries when the child has:
Speech delay
Yes 212 (93.4)
No 15 (6.6)
Delayed walking
Yes 46 (20.3)
No 181 (79.7)
Social problems
Yes 137 (60.4)
No 90 (39.6)
Dislikes change
Yes 84 (37.0)
No 143 (63.0)
Hyperactive child
Yes 112 (49.3)
No 115 (56.8)
Learning disability
Yes 98 (43.2)
No 129(56.8)
Medical problems
Yes 19 (8.4)
No 208 (91.6)
Hearing difficulty
Yes 34 (15.0)
No 195 (85.0)
Hypersensitivity
Yes 84 (37.0)
No 143 (63.0)
Sleeping problems
Yes 77 (33.9)
No 150 (66.1)
Does the child attend school?
No schooling 43 (18.9)
Government school 67 (29.5)
Private school 117 (51.6)
Age of child at diagnosis of ASD (year) 4.98 (1.85)
Age of child when caregiver sought help for the first time (year) 3.72 (2.08)

3.3. The Mean and Distribution of Responses for Each Question in Malay Version of PSS-10

Table 3 presents the descriptive statistics of perceived stress of the caregivers. Most of the
participants responded in the “sometimes” category for the majority of the 10 items in the scale (37.4%
to 61.7%). The majority of caregivers (61.7%) said that they sometimes had been upset because of
something that happened unexpectedly. A good number of caregivers (10.2%) fairly often felt that
difficulties were piling up so high that they could not overcome them. The mean (SD) total PSS-10
score of all 227 caregivers was 20.84 (4.72), with a minimum score of 1.00 and maximum score of
30.00. According to PSS-10 scoring by Kelly and Percival [22], the mean total perceived stress score in
the current study was considered much higher than average and health concern was also high (total
score more than 20). The interpretations of perceived stress levels according to total PSS-10 score are
displayed in Table 4.
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Table 3. The mean and distribution of responses for each question in the Malay version of Perceived Stress Scale-10 Items (PSS-10) (n = 227).

Frequency (%)
Statements MSE;;H 4 y Min-Max
(SD) Never Almost Never  Sometimes  Fairly Often  Very Often

1. Dalam tempoh sebulan ini, berapa kerap anda marah disebabkan sesuatu itu berlaku tanpa
anda jangka? 2.04 (0.78) 14 (6.2) 20 (8.8) 140 (61.7) 50 (22.0) 3(1.3) 0,4
In the last month, how often have you been upset because of something that happened unexpectedly?

2. Dalam tempoh sebulan ini, berapa kerap anda merasakan bahawa anda tidak boleh mengawal
sesuatu perkara yang penting dalam hidup anda? 1.72 (0.89) 26 (11.5) 51 (22.5) 113 (49.8) 35 (15.4) 2(0.9) 0,4
In the last month, how often have you felt that you were unable to control the important things in your life?

3. Dalam tempoh sebulan ini, berapa kerap anda berasa gementar dan tertekan?

In the last month, how often have you felt nervous and “stressed”? 170 (098) 30(13.2) 54(238) 105 (46.3) 30(13.2) 8(33) 0.4

4. Dalam tempoh sebulan ini, berapa kerap anda berasa yakin dengan kebolehan anda untuk
mengurus masalah peribadi anda? 2.43 (0.78) 11 (4.8) - 103 (45.4) 106 (46.7) 7(3.1) 0,4
In the last month, how often have you felt confident about your ability to handle your personal problems?

5. Dalam tempoh sebulan ini, berapa kerap anda berasa bahawa perkara yang berlaku mengikut
apa yang anda rancangkan? 2.62 (0.65) 3(1.3) 1(0.4) 87 (38.3) 125 (55.1) 11 (4.8) 0,4
In the last month, how often have you felt that things were going your way?

6. Dalam tempoh sebulan ini, berapa kerap anda dapati bahawa anda tidak boleh mengawal
perasaan dengan semua perkara yang telah anda lakukan? 1.72(0.81) 19 (8.4) 55 (24.2) 125 (55.1) 26 (11.5) 2(0.9) 0,4
In the last month, how often have you found that you could not cope with all the things that you had to do?

7. Dalam tempoh sebulan ini, berapa kerap anda telah dapat mengawal ketidak selesaan dalam
hidup anda? 2.64 (0.69) 4(1.8) - 85 (37.4) 123 (54.2) 15 (6.6) 0,4
In the last month, how often have you been able to control irritations in your life?

8. Dalam tempoh sebulan ini, berapa kerap anda berasa bahawa anda berjaya mengatasi
semua masalah? 2.56 (0.68) 6 (2.6) - 89 (39.2) 126 (55.5) 6 (2.6) 0,4
In the last month, how often have you felt that you were on top of things?

9. Dalam tempoh sebulan ini, berapa kerap anda telah marah disebabkan perkara yang berlaku
di luar kawalan anda? 1.94 (0.83) 15 (6.6) 39 (17.2) 120 (52.9) 51 (22.5) 2(0.9) 0,4
In the last month, how often have you been angered because of things that were outside of your control?

10. Dalam tempoh sebulan ini, berapa kerap anda berasa kesusahan yang melampau sehingga
anda tidak dapat mengatasinya?

In the last month, how often have you felt that difficulties were piling up so high that you could not
overcome them?

Total score 20.87 (4.72)

1.52 (0.93) 39 (17.2) 59 (26.0) 106 (46.7) 19 (8.4) 4(18) 0,4
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Table 4. Perceived stress and health concerns according to score.

Total Score Perceived Stress Level Health Concerns
0-7 Much lower than average Very low

8-11 Slightly lower than average Low

12-15 Average Average

16-20 Slightly higher than average High

>20 Much higher than average Very high

Source: Kelly and Percival [22].

3.4. The Predictors of Perceived Stress among Caregivers with ASD Children

In attempting to understand the factors that could predict perceived stress among caregivers with
ASD children, all the variables in the study and the Malay version of the PSS score were entered into
regression analysis, as these factors were significantly associated with caregivers’ stress. There were
three significant predictors of perceived stress among caregivers of children with ASD, a summary of
which is displayed in Table 5.

Table 5. Predictors of perceived stress among caregivers with ASD children (n = 227).

Variables Simple Linear Regression Multiple Linear Regression
2 (95% CI) p-Value b (95% CI) p-Value
Distance from residence to tertiary care (km)
Less than 25 km 0
25 km or more 1.85(0.21, 3.48) 0.031 1.76 (0.18, 3.34) 0.03
Having problems with transportation to child
treatment center
No 0
Yes 2.49 (-0.04, 5.03) 0.055 3.06 (0.53, 5.61) 0.018
Caregiver concern of learning disability present
in child
No 0
Yes 2.36 (0.75, 3.98) 0.004 2.42 (0.85,3.98) 0.002

2 Crude regression coefficient. ® Adjusted regression coefficient. Forward multiple linear regression method applied.
Model assumption is fulfilled. There were no interactions among independent variables. No multi-collinearity was
detected. Coefficient of determinants, R? = 10.0%.

Final model equation of perceived stress among caregivers with ASD children: 26.34 + (1.76 x
distance from residence to tertiary care, 25 km or more) + (3.06 X transportation constraint to child
treatment center) + (2.41 X caregiver concern of LD present in their child).

4. Discussion

This study aimed to determine the level of perceived stress among caregivers with an ASD child
and stress predictors.

4.1. Level of Perceived Stress among Caregivers of Children with ASD according to PSS-10

In the current study, the mean total score of PSS-10 was 20.84, indicating that the stress level was
much higher than an average score of between 12 and 15 [22]. The current finding is consistent
with previous studies that found parents of individuals with ASD were under a considerable
stress [8,10,11,23]. The studies conducted by Schieve and Blumberg [24] and Freedman and Kalb [25]
support the findings by stating that caregivers of children with ASD were also more likely to have
high levels of stress compared to caregivers with other children with disabilities. The perceived stress
level in the current study was determined according to the PSS-10 scoring interpretation by Kelly and
Percival [22].
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It is quite worrying when 10.2% of the caregivers fairly often felt that difficulties were piling up so
high that they could not overcome their problems. This is consistent with the findings by Kline [26].
The higher stress levels in caregivers might affect the adjustment to taking care of their child with ASD
and increase susceptibility to stress-induced illness leading to higher mortality risk [27].

Nevertheless, a study revealed that most Malay caregivers use religious belief as their coping
method, in addition to acceptance, optimist attitude, and active coping [28], even though the facilities
and services available to disabled people in this country are relatively limited [29].

4.2. Predictors of Perceived Stress among Caregivers with ASD Children

The current study has revealed three interesting and significant predictors of perceived stress
among caregivers of children with ASD. A positive relationship was observed with the PSS score
for the distance of 25 km or more from the patient’s residence to the tertiary care center and for
having difficulties with transportation to tertiary care. The caregivers who perceived stress with the
distance involved showed an increment in PSS score by 1.76. In the current study, the distance from
their residence to the healthcare facility was self-reported by the caregivers, which is not necessarily
related to a lack of available free time for parenting, housing conditions, and socioeconomic status.
To ensure that the distance reported in the questionnaire was accurate, we double-checked the distance
using Google Maps. Whereby, the caregivers who perceived stress with a transportation constraint
to tertiary care showed an increment in PSS score by 3.06. Caregivers living in under-resourced
or more distant areas from the diagnosis center could attribute these issues to delaying or missing
the child’s intervention program [30,31]. Consequently, the child’s condition, cognitive functioning,
social interaction, and ASD symptoms were not able to be improved and could have even worsened.
By not being able to be present during follow-up at tertiary care, caregivers were not provided with
available support services that could help them and their child. This situation eventually intensified
the level of their perceived stress. In tackling this issue, psychosocial interventions also need to be
provided during primary care and secondary care. Having a therapist visit the community clinic
or community rehabilitation center located near the caregivers’ residence may solve the problem of
therapy compliance. Ultimately, this may also improve the child’s symptoms and reduce the caregivers’
stress level and improve quality of life [32]. Besides, healthcare professionals should always keep in
touch and follow up with families who are lacking in resources and experiencing a pile up of stressors
so that they are able to address the caregivers’ actual needs and desires.

Psychiatric comorbidities, such as LD, are common among children with ASD [2]. The current
study showed an increment of PSS score by 2.36 among caregivers whose children have an LD.
The finding is in line with Kline [26] and Freedman and Kalb [25] in which caregivers encounter
heightened stress and other inter and intra personal difficulties when raising ASD children with
comorbidities. In order to improve the caregivers’ stress level, healthcare professionals should offer
assistance. The consultation should not focus only on the child’s specific diagnosis but also include
an assessment of the caregivers’ stress. Issues pertaining to other family stressors also need to be
included in ASD management. Specific and validated tools should be used that cover all aspects of
family domains, such as family vulnerability, views and appraisals of the illness or disability, resources
and supports, and the ability to cope and solve problems.

In addition, caregivers should be part of a social or parent support group. Parent support groups
work because multifamily teams create a meaningful context of exchange to help caregivers reduce
social isolation and allow them to access information about their child especially in the management
of ASD. Parents can learn advocacy skills, gain confidence, and practice problem solving and coping
strategies in their caregiving role [11,33]. Programs that include parent training may help to boost
perceived competence and positively impact caregiver-perceived stress.
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4.3. Study Limitations

The findings in this study were based on caregivers’ self-reporting. As such, inaccurate reporting
might have biased our findings. The majority of the sample were from caregivers attending the
intervention at government healthcare facilities. We did not include caregivers from private centers
and those who defaulted in the intervention program. This was due to the difficulty in obtaining a
proper list from the private centers. Without a comparison group, it is difficult to justify that certain
factors, for example, owning a car or proximity to healthcare facilities, are specific to ASD. Further
study with different groups of disabilities is required to compare the influence of these factors on
caregivers’ stress.

The current study also did not look into the severity of ASD or the genetic component of ASD
that aggravated stress levels. The current study was conducted in Kelantan, which consists of 96.0%
Malay residents [34]. Thus, we could not generalize the current findings. We were also not able to
speculate whether caregivers with less stress were likely to participate. However, because our sampling
method was a stratified random sampling, we assumed that regardless of stress level, caregivers were
included in our sample. We also believed that those who refused to respond did so only due to work
commitments. Despite these limitations, this study provides a valuable picture of vulnerable families
in Kelantan who need proper care for their ASD children.

4.4. Future Research

Many paths can be taken by caregivers who have a child with ASD to cope with parental stress.
Recognizing the benefits and limitations of this study allowed us to understand that the variables
among caregivers are an important area of research, even when the primary client receiving treatment
is the child. A start may be to extend the current study to explore in depth the significant factors
in our culture that contribute to perceived stress among caregivers of children with ASD. It is also
recommended that future study would benefit a larger sample to enhance external validity. The current
study has contributed to the available literature by understanding caregivers’ experiences in raising
their child with ASD. We hope these findings will provide a positive impact and offer recommendations
to improve caregiver stress.

5. Conclusions

In conclusion, caregivers of children with ASD in this population had much higher levels of stress
than the average, as recommended by Kelly and Percival [22]. Higher perceived stress was significantly
predicted based on the distance from the caregivers’ residence to tertiary care of 25 km or more, having
a problem with transportation to the child’s treatment center, and the presence of learning disabilities.

Author Contributions: Conceptualization: N.A.N.A., M.LL, A.AR., and W.IN.A.W.M. Formal analysis: N.A.N.A.,
M.LL, R.S.B., and WIN.A.W.M. Investigation: N.A.N.A., R.S.B., N.Y,, and S.H. Methodology: N.AN.A., A AR,
R.S.B.,, N.Y,, S.H.,, and WIN.A.W.M. Project administration: M.LIL. Resources: N.Y. and S.H. Supervision: M.LI. and
A.AR. Validation: M.LL, A.A.R., R.S.B., and W.N.A.W.M. Visualization: N.Y. and S.H. Writing—original draft:
N.AN.A. Writing—review and editing: M.LL, A.AR.,, and WN.A.W.M.

Funding: This research received no external funding.

Acknowledgments: We would like to thank the top management of Hospital Universiti Sains Malaysia, Hospital
Raja Perempuan Zainab (II), Hospital Kuala Krai, Hospital Tanah Merah, and the Tanah Merah District Education
Office for allowing us to conduct the study. Special thanks to all the respondents who were involved in the study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; American
Psychiatric Association Publishing: Washington, DC, USA, 2013.

2. MOH. Management of Autism Spectrum Disorder in Children and Adolescents; Ministry of Health, Malaysian
Psychiatry Association, Academy of Medicine Malaysia: Putrajaya, Malaysia, 2014.



Int. |. Environ. Res. Public Health 2019, 16, 1468 10 of 11

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Baio, J. Prevalence of autism spectrum disorder among children aged 8 years-autism and developmental
disabilities monitoring network, 11 sites, United States, 2010. Morb. Mortal. Wkly. Rep. Surveill. Sum. 2014,
63,1-21.

Liu, K.-Y,; King, M.; Bearman, P.S. Social influence and the autism epidemic. Am. J. Social. 2010, 115,
1387-1434. [CrossRef]

Leonard, H.; Dixon, G.; Whitehouse, A.].O.; Bourke, J.; Aiberti, K.; Nassar, N.; Bower, C.; Glasson, E.J.
Unpacking the complex nature of the autism epidemic. Res. Autism Spectr. Disord. 2010, 4, 548-554.
[CrossRef]

JKM. Statistic Pendaftaran OKU di Kelantan 2018; Jabatan Kebajikan Masyarakat Kelantan: Malaysia, 2019.
JKM. Buku Statistik Jabatan Kebajikan Masyarakat. Malaysia. Available online: http://www.jkm.gov.my/jkm/
uploads/files/penerbitan/Buku%20statistik%202016.pdf (accessed on 9 January 2019).

Isa, S.N.I; Ishak, I.; Rahman, A.A.; Saat, N.Z.M.; Din, N.C.; Lubis, S.H.; Ismail, M.EM. Perceived Stress
among Malay Caregivers of Children with Learning Disabilities in Kelantan. Malays. ]. Health Sci. 2016, 14.
[CrossRef]

MOH. Technical Report: Autism Spectrum Disorder Research in Malaysia; Ministry of Health: Malaysia, 2015.
Weitlauf, A.S.; Vehorn, A.C.; Taylor, J.L.; Warren, Z.E. Relationship satisfaction, parenting stress, and
depression in mothers of children with autism. Autism 2014, 18, 194-198. [CrossRef] [PubMed]

Ludlow, A.; Skelly, C.; Rohleder, P. Challenges faced by parents of children diagnosed with autism spectrum
disorder. J. Health Psychology 2012, 17, 702-711. [CrossRef]

Morrison, J.Q.; Sansosti, F.].; Hadley, W.M. Parent perceptions of the anticipated needs and expectations for
support for their college-bound students with Asperger’s Syndrome. J. Postsecond. Educ. Disabil. 2009, 22,
78-87.

Karst, J.S.; Van Hecke, A.V. Parent and family impact of autism spectrum disorders: A review and proposed
model for intervention evaluation. Clin. Child Fam. Psychol. Rev. 2012, 15, 247-277. [CrossRef] [PubMed]
Smith, L.E.; Hong, K; Seltzer, M.M.; Greenberg, ].S.; Almeida, D.M.; Bishop, S.L. Daily experiences among
mothers of adolescents and adults with autism spectrum disorder. J. Autism Dev. Disord. 2010, 40, 167-178.
[CrossRef]

Cramm, ].M.; Nieboer, A.P. Psychological well-being of caregivers of children with intellectual disabilities:
Using parental stress as a mediating factor. J. Intellect. Disabil. 2011, 15, 101-113. [CrossRef]

Department of Statistic Malaysia.  Report of Household Income and Basic Amenities Survey 2016.
Available online: https://www.dosm.gov.my/v1l/index.php?r=column/cthemeByCat&cat=120&bul_id=
RUZ5REwveUlralhGL21JWVIPRmU2Zz09&menu_id=amVoWU54UT10a21INWmdhMjFMMWcyZz09
(accessed on 2 April 2019).

IKU. National Health and Morbidity Survey 2015. Non-Communicable Disease, Risk Factor and Other Health
Problems; Institute for public health. Ministry of Health Malaysia: Kuala Lumpur, Malaysia, 2015.

Cohen, S.; Kamarck, T.; Mermelstein, R. A global measure of perceived stress. J. Health Soc. Behav. 1983, 24,
385-396. [CrossRef]

Al-Dubai, S.A.; Alshagga, M.A.; Rampal, K.G.; Sulaiman, N.A. Factor structure and reliability of the Malay
version of the perceived stress scale among Malaysian medical students. Malays. J. Med. Sci. 2012, 19, 43.
Mazlan, N.H.; Ahmad, A. A Validity Study of Malay-translated Version of Perceived Stress Scale. Malays. |.
Forensic Sci. 2012, 3, 52-57.

IBM Corp. IBM SPSS Statistics for Windows, Version 24.0; IBM Corp.: Armonk, NY, USA, 2016.

Kelly, G.; Percival, M. Perceived Stress Scale. Health Scene Investigation; McGraw-Hill: New York, NY, USA, 2010.
Tehee, E.; Honan, R.; Hevey, D. Factors contributing to stress in parents of individuals with autistic spectrum
disorders. J. Appl. Res. Intellect. Disabil. 2009, 22, 34-42. [CrossRef]

Schieve, L.A.; Blumberg, S.J.; Rice, C.; Visser, S.N.; Boyle, C. The relationship between autism and parenting
stress. Pediatrics 2007, 119, 5114-S121. [CrossRef]

Freedman, B.H.; Kalb, L.G.; Zablotsky, B.; Stuart, E.A. Relationship status among parents of children with
autism spectrum disorders: A population-based study. J. Autism Dev. Disord. 2012, 42, 539-548. [CrossRef]
Kline, N.M. Caregiver Impact of Autism Spectrum Disorder: Assessing Stress, Sense of Competence, and
Relationship Satisfaction. Doctoral Thesis, Florida Institute of Technology, Melbourne, FL, USA, January 2014.
Rao, P.A.; Beidel, D.C. The impact of children with high-functioning autism on parental stress, sibling
adjustment, and family functioning. Behav. Modif. 2009, 33, 437-451. [CrossRef]


http://dx.doi.org/10.1086/651448
http://dx.doi.org/10.1016/j.rasd.2010.01.003
http://www.jkm.gov.my/jkm/uploads/files/penerbitan/Buku%20statistik%202016.pdf
http://www.jkm.gov.my/jkm/uploads/files/penerbitan/Buku%20statistik%202016.pdf
http://dx.doi.org/10.17576/jskm-2016-1402-09
http://dx.doi.org/10.1177/1362361312458039
http://www.ncbi.nlm.nih.gov/pubmed/22987895
http://dx.doi.org/10.1177/1359105311422955
http://dx.doi.org/10.1007/s10567-012-0119-6
http://www.ncbi.nlm.nih.gov/pubmed/22869324
http://dx.doi.org/10.1007/s10803-009-0844-y
http://dx.doi.org/10.1177/1744629511410922
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat&cat=120&bul_id=RUZ5REwveU1ra1hGL21JWVlPRmU2Zz09&menu_id=amVoWU54UTl0a21NWmdhMjFMMWcyZz09
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat&cat=120&bul_id=RUZ5REwveU1ra1hGL21JWVlPRmU2Zz09&menu_id=amVoWU54UTl0a21NWmdhMjFMMWcyZz09
http://dx.doi.org/10.2307/2136404
http://dx.doi.org/10.1111/j.1468-3148.2008.00437.x
http://dx.doi.org/10.1542/peds.2006-2089Q
http://dx.doi.org/10.1007/s10803-011-1269-y
http://dx.doi.org/10.1177/0145445509336427

Int. |. Environ. Res. Public Health 2019, 16, 1468 11 of 11

28.

29.

30.

31.

32.

33.

34.

Norizan, A.; Shamsuddin, K. Predictors of parenting stress among Malaysian mothers of children with Down
syndrome. |. Intellect. Disabil. Res. 2010, 54, 992-1003. [CrossRef]

Lim, Y.; Seer, M.; Wong, C.P. Impact of cerebral palsy on the quality of life in patients and their families.
Neurol. Asia 2009, 14, 27-33.

Kalkbrenner, A.E. Geographic influences on autism diagnosis: Accessibility of health services and exposure
to hazardous air pollutants. Doctoral Thesis, The University of North Carolina at Chapel Hill, Chapel Hill,
NC, USA, 2009.

Murphy, M.A.; Ruble, L.A. A comparative study of rurality and urbanicity on access to and satisfaction with
services for children with autism spectrum disorders. Rural Spec. Educ. Q. 2012, 31, 3-11. [CrossRef]
Ismalina, I.S.N.; MCommMed, A.A.A.; MCommMed, R.A.A.; MCommMed, I.M.I.,; MMed, LW.P.W.,;
MMed, M.N.; Azizah, O.; MCommMed, R.N.A.; Sakinah, H.; Hans, V.R. The impact of children with
disabilities on parent health-related quality of life and family functioning in Kelantan and its associated
factors. . Dev. Behav. Pediatr. 2013, 34, 262-268.

Perreault, M.; Rousseau, M.; Provencher, H.; Roberts, S.; Milton, D. Predictors of caregiver satisfaction with
mental health services. Community Ment. Health ]. 2012, 48, 232-237. [CrossRef] [PubMed]

City Population. Kelantan Population Statistics. Available online: https://www.citypopulation.de/php/
malaysia-admin.php?adm1id=03 (accessed on 15 April 2019).

@ © 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1111/j.1365-2788.2010.01324.x
http://dx.doi.org/10.1177/875687051203100302
http://dx.doi.org/10.1007/s10597-011-9403-z
http://www.ncbi.nlm.nih.gov/pubmed/21559922
https://www.citypopulation.de/php/malaysia-admin.php?adm1id=03
https://www.citypopulation.de/php/malaysia-admin.php?adm1id=03
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Setting and Participants 
	Perceived Stress Scale-10 Items (PSS-10) 
	Statistical Analysis 
	Ethical Considerations 

	Results 
	Socio-Demographic Characteristics of the Caregivers 
	Socio-Demographic Characteristics of the ASD Children 
	The Mean and Distribution of Responses for Each Question in Malay Version of PSS-10 
	The Predictors of Perceived Stress among Caregivers with ASD Children 

	Discussion 
	Level of Perceived Stress among Caregivers of Children with ASD according to PSS-10 
	Predictors of Perceived Stress among Caregivers with ASD Children 
	Study Limitations 
	Future Research 

	Conclusions 
	References

