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ABSTRACT |
This study was conducted to investigate the relationship between mothers’ depression
and stress compared with severity of autism in children and the effect of family income
on the relationship between these two latter variables. Levels of depression and stress  Key \Words:
among mothers (n=250) were measured based on Depression Anxiety and Stress
Scale of 42 items (DASS—-42). The severity of autism among children was assessed Autism in Children,
by Autism Behavior Checklist (ABC) according to children’s teachers reports (n=250). Mothers’
Family income was recorded based on mothers’ report and it was investigated as a Depression,
mediator for the relationship between mothers’ depression-stress and severity of Mothers’ Stress,
autism among children. Results showed that different incomes of mothers have Family Income
significant effect on the level of depression and stress among mothers and the severity
of autism; besides, results indicated that severity of autism in children changes with
family income and mothers’ depression and stress-severity.

RESUMEN \

Este estudio fue conducido para investigar la relacion entre depresion y estrés de
madres comparados con la severidad de autismo en nifios y el efecto de los ingresos
familiares sobre una relacién entre estas dos variables. Los niveles de estrés y
depresién entre las madres (n=250) fueron medidos usando la escala de presion,
ansiedad y estrés de 42 items (Depression Anxiety and Stress Scale of 42 items,
DASS--42). La severidad de autismo de los nifios fue evaluada con la lista de
comportamientos autistas (Autism Behavior Checklist, ABC) de acuerdo a los reportes
de los profesores (n=250). Los ingresos familiares fueron incluidos de acuerdo al
reporte de las madres y fueron investigados como medidores de la relaciéon entre
depresion-estrés de madres y la severidad de autismo entre los nifios. Los resultados
mostraron que los diferentes ingresos de las madres tienen un efecto significativo en el
nivel de depresién y estrés de las madres y la severidad del autismo; ademas los
resultados también indicaron que la severidad del autismo cambia con los ingresos
familiares y los niveles de depresion y estrés de las madres.
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| 1. INTRODUCTION

Autism and four other disorders, Asperger
disorder, Rett disorder, Childhood Disintegrative
Disorder, and Pervasive Developmental Disorder Not
Otherwise Specified (PDDNOS), are classified in a
group of disorders entitled Pervasive Developmental
Disorders (PDD) (Buitelaar, Van der Gaag, Klin, &
Volkmar, 1999). Based on research, autism is
considering a growing concern; however, in different
countries and in different decades the prevalence of
autism was reported differently. Consequently, based
on Lin, Lin, and Wu (2009), the prevalence of autism
was reported 5.2 out of 10000 from 1966 to 1998;
however, this amount has recently increased to 1 out of
150. Also, Matson and Kozlowski (2011) indicated an
increased number of autism case among children in
Norway, Canada, Iran, United States of America, United
Arab Emirate, France, Iceland, Germany, Finland, Israel,
and Britain from 1997 to 2011. In accordance with
previous research, the prevalence of autism was
reported by Mohammadi, Salmanian, & Akhondzadeh
(2011) as, 19 per 1000 children in Iran.

On the other hand, depression and stress were
considered as common disorders among mothers’ of
children with autism (Benson, 2006, 2010; Benson and
Karlof, 2009). Also, it is mentioned that although
depression and stress are distinct, they often co-occur
(Barlow and Durand, 2012; Shamsuddin et al., 2013).
Consequently, based on the importance and high
prevalence of autism among children and depression
and stress among mothers, several researches have
been done to correlate the relationship between them.

Based on Milgrom, Schembri, Ericksen, Ross, &
Gemmill (2011), depression and stress during and after
pregnancy have a negative effect on both the fetus and
the child, as well as both depression and stress after
pregnancy cause a poor mother-infant relationship,
leading to poor cognitive and behavioral development in
the child (Milgrom et al., 2011). The effect of depression
and stress has become significant to children who are
diagnosed with autism and the effect of these factors
during pregnancy can lead to Autistic Disorder or
increase the symptoms of Autistic Disorder after
pregnancy (Kinney, Munir, Crowley, & Miller, 2008).
Based on research (Korosi et al., 2012; Levy & O'Hara,
2010; Turney, 2012) mothers’ depression and stress
have long lasting effects on cognitive, behavioral, and
health outcomes. This emotional disorder of mother
affects children from infancy through adulthood,
especially during the first 12 months after the child birth
as these extra deficits are compounded by inborn
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cognitive, behavioral, and health problems. The negative
effects are mentioned in previous research: cognitive
problems such as lower IQ and attention scores
compared to their peers, behavioral problems such as
externalizing behavior, antisocial behavior, reduced
communication skills including speechlessness and a
total disconnection from environment problems and
emotional problems such as feeling depressed and
isolated (Essex, Klein, Cho, & Kalin, 2002; Ethier,
Lacharite and Couture, 1995; Keen, Couzens, Muspratt,
& Rodger, 2010; Osborne, McHugh, Saunders, & Reed,
2008; Yozwiak, 2010).

There are some other researches related to the
effects of the severity of autism among children based
on the level of depression and stress among their
mothers and the effect of mother's depression and
stress on the fetus and the relevance of autism rising
(Kinney et al., 2008; Previc, 2007; Tsai, Tsai, & Shyu,
2008). Thus, the question arises; what is the influence of
depression and stress among mothers on the severity of
autism in their children? Accordingly, one part of this
research is dedicated to the relationship between the
severity of autism among children and the level of
depression and stress in mothers. The predictability of
autism based on depression and stress is also part of
this research.

Based on the objectives of this study, family
income was also considered and indicated to affect the
whole family, specifically the children; moreover,
(Papalia & Feldman, 2012) mentioned the effect on
emotional and behavioral welfare and family income on
the whole family and children respectively. There are
several studies about the family income (Dohrenwend,
1990; Keenan, Gunthorpe, & Grace, 2007; Santiago,
Wadsworth and Stump, 2011). Based on (Dohrenwend,
1990), low family income is the reason for several
disorders such as schizophrenia, and personality
disorders, depression and stress. Furthermore,
(Wadsworth et al., 2008) mentioned low income as a
fundamental reason for psychological health disorders, a
range of psychopathology disorders and some mental
health disorders, especially depression (Inaba et al.,
2005; Levy and O'Hara , 2010). Additionally, (Keenan,
Gunthorpe, & Grace, 2007) indicated low socioeconomic
status and low income as first stressors in poor families
and poor psychological health with internalizing and
externalizing symptoms, which are depression, anxiety,
and attention problems respectively and are considered
as the second stressors caused by the first ones.

According to several research conducted, low
family income has an effect on the individual's physical
and emotional status and are causing psychiatric
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disorders, difficulties in connective functions, and
changes in the brain’s structure during childhood (Korosi
et al., 2012; Lupien, King, Meaney, & McEwen et al.,
2000). The report (Oregon Health & Science University
family physician, 2011) also indicated that low family
income has side effects on families and children with
autism such as difficulties in accessibility to medical
opportunities and the way the staff treat these families.
Consequently these families bear excessive stressors
that are caused by the environment, and severe level of
disability in their children is made worse by the lack of
adequate facilities. Thus, based on the importance of
variables mentioned in this research, five objectives
were mentioned:

o To identify the relationship between the

level of depression and stress among mothers

and the severity of autism in their children.

. To identify the relationship between

family income and the level of depression and

stress among mothers.

o To identify the relationship between

family income and the severity of autism among

children.

) To identify the contribution of the

severity of autism in children to the level of

depression and stress among mothers.

. To identify the role of family income as a

mediator on the relationship between mothers’

depression and stress and the severity of autism

among children.

RESEARCH

| 2. METHOD

2.1. Participants and Research design

In this research, purposive sampling was used in
order to collect information from mothers and teachers of
children with autism. The aim of using purposive
sampling for this study was based on the point that this
form of sampling helps to identify important fundamental
issues needed to meet the research purpose. Children
between the age of 6-8 with autism and their mothers,
from special schools and clinics, have been chosen to
participate in this research. The mothers and teachers
were informed about the purpose of this research and
were told that the data provided will be kept confidential
and will only be referred for research purpose. The
purpose of this research was to collect information from
at least 250 mothers of children with autism who were
asked to participate; also, teachers of children with
autism were asked to fill in questionnaires related to
these children. The information about family’s income
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was categorized on reports from “Statistical Center of
Iran”. Fathers from all families were employed and the
family’s income was considered without asking about the
proportion provided by father or mother.

Correlation design was adopted to fulfill the
purposes of this study which pretend to illustrate the
relationship between variables, mothers’ depression and
stress, severity of autism in children, and family income.
Also, independent variables (level of depression and
stress among mothers and another relationship, family
income) were manipulated to illustrate the relationship
with dependent variables such as severity of autism in
children and another relationship, mothers’ depression
and stress; Pearson correlation was used to measure
the significance of the correlation between independent
and dependent variables. Regression coefficient was
carried out three times in this research as follows:
between mothers’ depression and stress and severity of
autism among children, between mother's depression
and stress and family income, and between the later one
and severity of autism among children to identify
whether or not family income had a mediating effect on
the relationship between the other two variables.

2.2. Measures

Two instruments were used in this research.
The first instrument was Depression Anxiety Stress
Scales (DASS) (Lovibond & Lovibond, 1995) and the
second one was Autism Behavior Checklist (ABC)
(Krung, Arick, & Almond, 1980).

The DASS (Lovibond & Lovibond, 1995) is a
self-report scale consisting of 42 statements to assess
depression, anxiety, and stress level with 14 statements
for each one. According to the aim of this study, only 28
statements for depression and stress were conducted
and participants were asked to choose one item from the
4-point Likert type scale, with 0 indicating “did not apply
to me at all”, whereas 3 meant “apply to me very much
or most of the time”.

The ABC (Krung, Arick, & Almond, 1980)
consists of 57 statements for measuring the severity of
autism in children. This questionnaire was administered
to children’s teachers. Teachers chose an item from 1-4
depending on the severity of symptoms they observed in
children with autism.

Moreover, Sobel study (Sobel, 1982) was carried
out to measure the mediation effect of income on the
relationship between the level of depression and stress
among mothers (as independent variable) and the
severity of autism among children (as dependent
variable). According to Sobel test, linear regression was
measured for a, b, and c relationship as showing in
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Figure 1. These measurements were initially conducted
to indicate the significance of the relationship between
variables as a pre-requisite element.

2.3. Data analysis

In this study, data were analyzed using SPSS
19.0 statistical analysis program. In addition, correlation
and regression were carried out to determine the
relationship between variables. Cronbach’s alpha was
measured for correlation study; in this research, Persian
version of DASS-42 was employed, and The Cronbach’s
alpha coefficient indicated 0.930 and 0.928 for each one
of the 14 depression and stress statements. This
indicates an acceptable internal consistency of
instrument. Also, the Persian version of ABC inventory
was employed and the 0.894 Cronbach’'s alpha
coefficients were achieved, which indicates acceptable
internal consistency of this instrument as well.

RESEARCH

| 3. RESULTS

3.1. Analysis of the relationship between mothers’
depression and stress and severity of autism
among children and family income

The results about the relationship between
mothers’ depression, stress and the severity of autism
among children indicated that correlation coefficient
value was equal to r= 0.809 and p value< 0.01 which
means it is a statistically significant at the level p=0.01
and there is a positive relationship between two
variables (Table 1).

3.2. Analysis of the relationship between family
income and mothers’ level depression and
stress

The results on the correlation analysis
performed on the relationship between family income,
depression and stress among mothers indicated that
correlation coefficient value was equal to r= -0.584, r= -
0.560 and r= -0.606 for each relationship respectively,
and the p value <0.01 which means it is a statistically
significant at the level p=0.01, and there is a negative
relationship between family income and other variables
(Table 2).

3.3. Analysis of the relationship between family
income and the severity of autism among
children

Negative significant correlation was achieved
between family income and severity of autism among
children. The results indicated that correlation coefficient
value was equal to -0.606 and the p value < 0.01 which

Depression and Stress, Autism and Family Income

means it is a statistically significant at the level p=0.01,
and there is a negative relationship between family
income and severity of autism in children (Table 3).

3.4. Regression test between three variables,
mothers’ level of depression and stress,
severity of autism among children, and family
income

A simple regression was carried out to indicate
whether there is a significant relationship between the
three variables or not, and to find if in each regression
the independent variable can predict the dependent
variable. Based on the findings in Table 4, a significant
relationship was illustrated for all three relationships.
Regression results for depression and stress among
mothers and severity of autism in children illustrated
that r2=0. 881, p=0.000 which means it is statistically
significant at the level p=0.01. Moreover, based on Table
3, rz=0.373, p=0.000 were achieved for regression
correlation between depression and stress among
mothers and family income which means that this
relationship is significant at the level p=0.01. Regression
coefficient for family income and severity of autism
among children is also demonstrated in Table 3. In this
relationship r2=0.384, p=0.000 which means it is
statistically significant at the level p=0.01.

3.5. Sobel test for mediation

A mediator is a variable that carries the effect of
independent variable to dependent variable (MacKinnon,
Warsi, & Dwyer, 1995), for testing the effect of a
mediator three prerequisites are necessary. First, an
independent variable should have a significant effect on
mediator. Second, a mediator should significantly affect
the dependent variable, and last of all, it is required that
independent variables have a significant effect on
dependent variables without considering the mediator’s
influence. Accordingly, based on the findings in this
research, simple linear regressions indicated statistical
significance between three relationships, which are
mothers’ depression andstress and severity of autism
among children, mothers ‘depression and stress and
family income, and family income and severity of autism
among children, as R values of 0.938, 0.610 and 0.620
were achieved for each relationship respectively. In
addition, a p-value of 0.000 was attained at level of 0.01
for all these three relations, which means they have a
significant relationship. Additionally, t-values in Table 3
prove these significant relationships as well (mothers’
depression and stress and severity of autism among
children, mothers ‘depression and stress and family
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income, and family income and severity of autism among
children respectively 23.206, -6.584, and -6.746).

According to Sobel (1982), the variable can be
considered as mediator if the Sobel's value is greater
than 1.97 (Howell, 2010). Besides, in this study the
Sobel's value was achieved 4.80508269 (Two
tailed probability of 0.00000155). Based on the
findings, family income has the role of mediator for the
relationship between mothers’ depression and stress
and severity of autism among children. This means that
by adding family income as a mediator to this
relationship, the predictability of dependent variable
(severity of autism among children) by means of
independent variable (mothers’ depression and stress)
will be more significant.

RESEARCH

| 4. DISCUSSION

This study was conducted to investigate the
relationship between the level of depression and stress
among mothers and the severity of autism in the children
and the effect of family income on this relationship.
Moreover, the relationship between family income and
mothers’ depression and stress and severity of autism
was considered as well. These relationships were
tackled both from correlation view and regression. This
means that the significance of relationships and the
predictability of variables were considered.

Consequently, this study had three main
conclusions. The first conclusion was based on Pearson
coefficient correlation which indicates a strong
relationship between depression and stress among
mothers and severity of autism in children. These two
factors were inversely proportional; if one decreases, the
other one increases and vice versa. This means that any
factors that lead to an increase in the level of depression
and stress among mothers will increase the severity of
autism among children and vice versa. This conclusion
is in accordance with previous studies such as the study
carried out by Osborne et al. (2008) who mentioned that
high levels of stress in parents of children with autism
will lead to severe levels of autism. Also, based on Levy
and O'Hara (2010), mothers’ depression may lead to
delays in several aspects of their children’s lives such as
delay in cognitive development. Consequently, based on
these findings depression and stress will make the
severity of autism get worse since social communication
and cognitive difficulties are the main characteristics of
this disorder (Miles et al., 2005; Young, Ruble, &
McGrew, 2003); thus, mothers’ emotional disorders can
negatively affect social, communication and cognitive
development in their children.

Depression and Stress, Autism and Family Income

The second conclusion was based on an
investigation into the relationship between the level of
depression and stress among mothers and family
income. Based on the results, these factors are
negatively correlated; that is, a decrease in family
income is followed by an increase in depression and
stress level in mothers, and rising family income is
followed by reductions in the level of depression and
stress among mothers. The results of this study follow
the research of Santiago et al., (2011) as they mentioned
that low SES in families will lead to mental disorders
such as depression and stress.

The third conclusion was based on family
income and the severity of autism among children.
These two factors illustrated the same results as the
relationship between mothers’ level of depression and
stress and family income. Based on the findings, family
income and severity of autism in children are negatively
correlated, which means that a decrease in one factor is
followed by an increase in the other factor and vice
versa. These findings were similar to findings in research
conducted by Korosi et al. (2012), who indicated that low
family income in families is a cause of psychiatric
disorders in children. Based on the findings on family
income in this research and previous research it was
considered an important family health factor that has a
direct and indirect influence on family members. As
mentioned by family physicians at the Oregon Health &
Science University (2011), low income families faced
pressure from staff attitudes and lack of money to
provide efficient treatment and therapy for their children.
That is why autism is more severe in these cases.

Additionally, the regression coefficients indicated
the significant predictability of severity of autism among
children based on the level of depression and stress in
mothers, meaning that there is a relationship between
these two variables and that depression and stress
among mothers is a predictor for severity of autism in
children. Also, based on Sobel test, family income can
be considered as a mediator for mothers’ depression
and stress and severity of autism among children which
means that a family’'s income status affects the
effectiveness of mothers’ depression and stress on the
severity of autism in children.

Moreover, this study is the first in which family
income was considered as the mediator for relationship
between mothers’ mental health status and severity of
autism in children, although the current study has
advantages and limitations too. The main instrument for
this study was a self-report questionnaire which means
that all data were based on participants report. However,
if a qualitative method such as interview or observation
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was carried out, further study could illustrate the sources
of depression and stress among mothers as well as the
duration of these two difficulties, leading to a better
understanding of these issues. Additionally, it is
preferred to carry out an experimental study, so the
casualty between variables can be considered.

RESEARCH

| 5.CONCLUSION

On the basis of the findings in this study, there is
a significant relationship between the level of depression
and stress among mothers and the severity of autism in
children. Thus, increasing the level of the three
mentioned disorders in mothers allow a higher severity
of autism in children. Moreover, family income was
considered as a mediator for mother and child
relationship, which means that mothers are suffering
from depression and stress while they also have low
family income and children have a higher level of autism.
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Appendix A

Figure 1:model of mediation effect of family income on the relationship between depression and stress in
mothers and the severity of autism among children
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Appendix B

| Table 1. Pearson Correlation test performed on depression and stress-severity of autism

Model Depression and stress Severity of autism
Depression and stress Correlation coefficient 1.000 0.809™
Sig.(2-tailed) - 0.000
Severity of autism Correlation coefficient 0.809™ 1.000
Sig.(2-tailed) 0.000 -

| Table 2. Pearson‘s Correlation test performed between Family Income and Depression and stress among Mothers |

Variable No Pearson’s value Sig
Family Income- Mother’s Depression 250 -0.584™ 0.000
Family Income- Mother’s Stress 250 -0.560™ 0.000

| Table 3. Pearson‘s Correlation test performed between Family Income and Severity of Autism among Children

Model Family income Severity of autism
Family income Correlation coefficient 1.000 -0.606™
Sig.(2-tailed) - 0.000
Severity of autism Correlation coefficient -0.606™ 1.000
Sig.(2-tailed) 0.000 -
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Table 4. Regression test on relationship between mothers’ depression and stress, severity of autism among
children, and family income

Model Variable Unstandardized Unstandardized Standardized t Sig.
Coefficients (B)  Coefficients (Std.  Coefficients
Error) B)

Depression Constant 1.241 0.077 _ 16.025 0.000
and stress-

severity of ~ Depression 0.895 0.039 0.938 23.206 0.000
autism and stress

Depression Constant 3.011 0.180 _ 16.716 0.000
and stress-

family — ponression -0.591 0.090 -0.610 6584  0.000
Income and stress

_Famlly Constant 4.067 0.187 _ 21.746 0.000
income-

severity of Family -0.611 0.091 -0.620 -6.746 0.000
autism income
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