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Abstract: We provide a conceptual model on the complex interaction between stress, psychological
predisposition, and personality traits, accounting for gender, in parents of children with and without
autism. We performed a path analysis using a structural equation modeling approach in a sample
of parents including 60 ASD and 53 TD couples. In parents of typically developing children (TD),
depression level and age are the main direct predictors of stress through the mediating effect of
anxiety. Otherwise, in the ASD parent group, the personality trait ‘openness’ directly predicts the
defensive response and stress levels without the mediating effect of anxiety. Our data suggest a
route of action in promoting new behavioral strategies to prevent parenting stress, making families
run smoothly.

Keywords: autism; stress; parents; anxiety; depression; structural equation modelling

1. Introduction

Autism spectrum disorder (ASD) is a highly heterogeneous condition with a broad
variety of developmental trajectories, symptoms severity, and functional impairment
throughout life [1–3]. Therefore, individuals with ASD typically need lifelong support, and
caregivers must face a daily care load associated with stressful family routine [4–7], continu-
ous psychological adjustments [8,9], financial difficulties, and heightened emotions [10,11].
Parental stress is the experience of distress that arises from the needs associated with
the parenting role [12]. This condition occurs when the family is unable to restore func-
tioning following the introduction of a stressor by engaging in normal family coping
strategies [13,14].

Several studies have observed increased psychological stress in families of children
with autism as compared to parents of children with Down syndrome [15,16], attention-
deficit/hyperactivity disorders [17], intellectual disability [18,19], or typical develop-
ment [17]. In fact, evidence from the literature suggests that ASD is the condition that
produces the highest parental stress as compared to other neurodevelopmental condi-
tions [6,20,21]. Higher levels of stress, anxiety, and depression have been consistently
reported in parents of children with ASD [22,23]. Psychological stress and burnout in
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parents of children with ASD have been associated with depression, anxiety [24], and
decreased family cohesion [25,26], and it appears to reduce caring abilities [27]. All these
factors contribute to a significantly lower parental well-being [28], satisfaction, and quality
of life [17,28,29].

Furthermore, ASD parents have shown a higher incidence of psychopathology [30–34].
This evidence is partially related to the child’s autism condition, but it has also been linked
to the specific neuropsychological profile of parents [35] in terms of personality traits and
ability to cope with stressful events.

Specifically, subclinical autistic features have been found in parents of children with
autism and reported as “Broader Autism Phenotype” (BAP) [36–38]. The BAP has been
associated with personality characteristics [39] such as rigidity, detachment, and hyper-
sensitivity to criticism [36,40,41] as well as interpersonal difficulties [36]. In some studies,
the expression of the BAP was also negatively correlated with Big Five Personality traits
such as extraversion and conscientiousness and positively correlated with neuroticism [42].
Interestingly, the presence of a BAP in ASD parents has been correlated with stress and
depression [43,44] and in turn with the risk of developing anxiety [44,45]. Conversely, states
of depression and anxiety [46], maladaptive coping styles, and feelings of guilt have been
related to levels of psychological stress within families of children with autism [47–50]. So-
ciodemographic characteristics such as parental age, educational levels, and lower income
have also been associated with higher parental stress [43,51–54].

Although the reciprocal correlations between stress and specific measures of psy-
chological well-being have been previously addressed, to the best of our knowledge, the
complex interplay between factors that predict and mediate stress levels such as anxiety,
mood, and personality traits, with sociodemographic characteristics as a control variable,
in ASD parents has never been explored. This specific focus represents the main novel
contribution of the present study that aims to investigate which kind of mediation occurs
among all these factors. For this reason, we performed a path analysis using a structural
equation modeling (SEM) approach in a large group of parents of children with autism
compared with demographically matched parents of children with Typical Development
(TD). In particular, we sought to explore if there are different combinations of factors as
well as the role of specific mediating variables, predicting psychological stress in ASD
parents with respect to TD.

2. Materials and Methods
2.1. Participants

A sample of 173 parent couples (82 ASD and 91 TD couples) of young children
with and without autism aged between 3 and 6 years of age, both males and females
(25% females in the ASD group and 51% females in the TD group) were enrolled in the
study. Parents of children with autism were recruited and tested at the clinical facilities of
the Institute for Research and Innovation in Biomedicine of the National Research Council
of Italy (IRIB-CNR) in Messina and at the Centre for Autism Spectrum Disorders, Child
Psychiatry Unit, Provincial Health Service (ASP-CT) in Catania, Italy. Parents of typically
developing children (TD) were recruited in three different mainstream nursery schools
and primary schools in Messina. Inclusion criteria in both the autism and TD parent
groups were (1) being a native Italian speaker, (2) being aged between 25 and 55 years, and
(3) being biological parents. Specific inclusion criterion in the autism parent group was
having a child with a clinical diagnosis of ASD according to the Diagnostic and Statistical
Manual of Mental Disorders, Fifth Edition (APA, 2013). In the TD parents, the group
exclusion criteria were the following: (1) having a child with a clinical diagnosis of autism
or other neurodevelopmental conditions (such as language and/or motor delay, ADHD,
etc.); (2) family history of autism, intellectual disabilities, language delay in first degree
relatives. In the ASD group, five couples of parents were excluded for the following
reasons: three couples of parents were adoptive parents; two couples of parents initially
agreed to participate but subsequently refused to contribute to the study. In the TD
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group, twelve parents were excluded for the following reasons: one parent (mother) was a
foreigner, while one parent (father) presented a mild intellectual disability; two couples of
parents had a first-degree relative with ASD; three couples of parents had a first-degree
relative with intellectual disability. Furthermore, parents (n = 43 in total; n = 17 ASD and
n = 26 TD parents) who did not complete more than 50% of items on each of the primary
measures were excluded from the analyses. Therefore, a final sample of 60 ASD and 53 TD
couples was analyzed in the study. In the ASD group, 56 couples were married, 3 were
divorced, and 1 was a single mother. In the TD group, 51 couples were married, 1 couple
was divorced, and 1 was a single mother.

The study received ethical clearance by the Ethics Committees of CNR (ethical clear-
ance, 1 August 2018) and ASP-CT (Prot. N. 498), respectively, and all the caregivers signed
an informed consent to participate in the study.

2.2. Procedure

Demographic information such as age, gender, education, and employment were
gathered from all the participants and were used as covariates in our models. All parents
completed the following neuropsychological assessment battery:

(1) Parenting Stress Index, Short Form (PSI-SF). The PSI-SF is a 36-item, self-report
measure designed to assess parental distress in parents of children aged between
birth and 12 years [55]. Each item is measured using a Likert-type scale with values
ranging from 1 (strongly disagree) to 5 (strongly agree). It contains a ‘Parental Stress
Total Score’ which includes three subscales of 12 items each: Parental Distress (PD;
e.g., “I feel trapped by my responsibilities as a parent”), Parent–Child Dysfunctional
Interaction (PCDI; e.g., “Sometimes I feel my child doesn’t like me and doesn’t want
to be close to me”), Difficult Child (DC; e.g., “My child makes more demands on
me than most children”) and a Defensive Response domain, which includes 7 items
(e.g., “I often have the feeling of not being able to cope very well with situations”).
Defensive Response measures the level of social desirability of the parent, that is, the
tendency to minimize a problematic parent–child relationship and to give a positive
self-image.

(2) State-Trait Anxiety Inventory-Form Y—Second Edition (STAI-Y2) [56] is a self-report
questionnaire that contains 20 items for assessing trait anxiety and 20 items for state
anxiety. Each item is measured using a Likert-type scale with values ranging from
1 (not at all) to 4 (very much so). In our study, we examined the Trait Anxiety domain,
with the purpose of measuring the personological characteristics related to anxiety in
parents of children with and without ASD. The total score in the Trait Anxiety domain
of the STAI-Y2 ranges from 20 to 80, with scores >40 indicating above-average levels
of trait anxiety.

(3) Beck Depression Inventory (BDI-II) is a self-report questionnaire with 21 items assess-
ing the presence and intensity of depressive traits based on the diagnostic criteria for
depressive disorders. It gives a total score and two subscores related to the Somatic–
Affective Area (loss of energy, altered sleep and appetite, agitation and crying, etc.)
and to the Cognitive Area (pessimism, guilt, self-criticism). Cut-offs are the following:
0–13: minimal depression, 14–19: mild depression, 20–28: moderate depression, and
29–63: severe depression [57,58]. Answers are given using a four-point Likert-type
scale ranging from 0 to 3.

(4) Big Five Questionnaire (BFQ) to assess personality. The BFQ contains 5 domain scales:
Extraversion/Energy (indicates the quality and intensity of interpersonal relation-
ships, the level of activity of the subject as well as dynamism), Agreeableness (i.e., the
way of relating to others, being kind, cooperative, friendly), Conscientiousness (refers
to the capacity for self-regulation and self-control, being scrupulous, thoughtful, ac-
curate), Emotional Stability (indicates the ability to manage stress, preserving one’s
balance, without being overwhelmed by external events) and Mental Openness (i.e.,
proactive research, the pleasure of consulting what is unfamiliar, the interest in ac-
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quiring knowledge). For each of the Big Five domains, two subdimensions have been
identified: Extraversion/Energy (E) includes Dynamism (Di) and Dominance (Do);
Agreeableness (A) includes Cooperation/Empathy (Cp) and Friendliness/Friendship
(Co); Conscientiousness (C) includes Scrupulousness (Sc) and Perseverance (Pe); Emo-
tional Stability (S) includes Control of emotions (Ce) and Control of impulses (Ci);
Mental Openness (M) includes Openness to culture (Ac) and Openness to experience
(Ae). For each subdimension (consisting of 12 questions), half of the statements are for-
mulated positively with respect to the scale name, while the other half are formulated
negatively. In addition, there is a Lie (L) scale designed to measure a social desirability
response set and the tendency to distort the meanings of the scores [59,60]. Therefore,
in total, the BFQ is composed of 132 self-report items. The items are rated on a
five-point Likert scale ranging from 1 (almost never true) to 5 (almost always true).

(5) The Wechsler Abbreviated Scale of Intelligence (WASI-II) [61] is a standardized mea-
sure of cognitive intelligence and provides a Verbal Intelligence Quotient (gives an
overall indication of the ability to understand, process, and organize the information
presented in verbal form_VIQ), a Performance Intelligence Quotient (skills related to
practical performances that involve understanding and organization of material to
be processed in a perceptual and motor form_PIQ), and a Total Intelligence Quotient
(general cognitive ability_TIQ). The WASI-II is useful for detecting cognitive abilities
in clinical, educational, and research settings. The WASI-II is suitable for use with
individuals between the ages of 6 and 90 and includes four subtests known as Block
Design (BD), Vocabulary (V), Matrix Reasoning (MR), and Similarities (S).

Assessment was administered in a standardized way, keeping the same order of
measures presentation in all the participants, and it was divided into two sessions. In the
first session, the participants filled out the PSI-SF, STAI-Y2, BDI-II, and BFQ, while during
the second visit, the WASI-II was administered by an expert clinical neuropsychologist
(E.L.), specifically trained on the procedures of administration and scoring of the measure.

2.3. Data Analysis

Descriptive statistics were computed for each variable. The Kolmogorov–Smirnov test
was carried out and confirmed the assumptions of normality for all variables. All variables
were normally distributed, except for father/mother education. Bivariate Pearson’s cor-
relations using a bootstrap sample of 5000 with 95% bias-corrected and accelerated (BCa)
confidence intervals were computed among the variables of the study. Demographic and
clinical differences between ASD and TD groups were tested using a two-sample t-test,
a Mann–Whitney, and a chi-square test analysis. The internal reliability was obtained by
computing the alpha of Cronbach (α). All analyses had two-tailed alpha levels of 0.01 for
defining significance. The SPSS 25 package (IBM, NY, USA) was used to run the preliminary
statistical procedures.

A path analysis using structural equation modeling (SEM) was performed using
Mplus 7.04 [62]. Path analysis is the simplest case of SEM, since we did not include latent
variables. As recommended by Hu and Bentler [63], multiple indices were used to evaluate
model fit (adopted cut-offs in brackets): the chi-square (χ2) test value with the associated
p value (p > 0.05), comparative fit index (CFI ≥ 0.95), Tucker–Lewis Index (TLI ≥ 0.95), root-
mean-squared error of approximation (RMSEA ≤ 0.06), and its 90% confidence interval,
and standardized root mean square residual (SRMR < 0.08). Parameter estimation for the
path-SEM model was performed with the maximum-likelihood parameter with standard
errors and a mean-adjusted chi-square test statistic that were robust to non-normality
(MLMV) as Maydeu-Olivares [64] suggested. The MLMV chi-square test statistic is also
referred to as the Satorra–Bentler (S-B) chi-square.

The partial model and the full model were compared to determine the mediating role
of anxiety in the relationship between the independent and the dependent variables. The
models were assessed by using a chi-square (χ2) difference test, which indicates whether
the constraints are justified [65]. Specifically, starting from the full model, which included
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all the control variables such as age, gender, education, and job, we removed step-by-step
path coefficients not significant at the 5% level to obtain a more parsimonious model.
Finally, only gender and age were included in the analyses as a control variable. We used
GPower tool (http://www.gpower.hhu.de/; 02/21/2020 - Release 3.1.9.6) to make power
analysis. With alpha = 0.01 and power = 0.8, the projected sample size needed for large
effect size d = 0.8 is approximately N = 98 for group comparisons. Thus, our proposed
sample size of 226 parents (120 ASD and 106 TD) should be adequate for the main objective
of this study.

The main model aimed to test whether demographic factors, personality traits, and
psychological measures impacted the perception and levels of stress in parents of children
with and without ASD.

3. Results
3.1. Preliminary Analysis

Descriptive statistics are presented in Tables 1 and 2. Generally, we found that autism
and typical development parents are well matched in terms of age, education, and IQ
(Table 1). Despite this similar picture, we found large significant differences among groups
considering the psychological status (Depression and Anxiety), personality (Conscientious-
ness and Openness), and stress level (Perception of Stress and Defensive Response). Autism
parents are characterized by higher anxiety, depression, and stress levels, as well as by lower
conscientiousness and openness scores with respect to the typical development group.

Table 1. Descriptive and neuropsychological characteristics in parents of ASD and TD children.

Variables ASD TD p-Level

Age Mother 38.5 ± 4.5 39.8 ± 5.2 0.1 *

Age Father 42.1 ± 5.5 43.1 ± 5.1 0.2 *

Education Mother 14.87 ± 3.32 15.69± 3.39 0.21 *

Education Father 13.92 ± 4.24 14.88 ± 3.92 0.24 *

Job Mother
Unemployed 26 (47.3%) 14 (26.4%) 0.06 ˆ
Administrative 13 (23.6%) 16 (30.2%) 0.58 ˆ
Professional Management 9 (10.9%) 7 (13.2%) 0.62 ˆ
Manual, technical 6 (10.9%) 14 (26.4%) 0.07 ˆ
Clerical - - -
Missing 1 (1.8%) 2 (3.8%) -

Job Father
Unemployed 3 (6.3%) - -
Administrative 14 (29.2%) 4 (7.7%) 0.02 ˆ
Professional Management - 46 (88.5%) -
Manual, technical 16 (33.3%) - -
Clerical 14 (29.2%) - -
Missing 1 (2.1%) 2 (3.8%) -

Verbal IQ Mother 97.8 ± 8.9 98.8 ± 9.9 0.67 *

Performance IQ Mother 102.1 ± 12.5 101.7 ± 13.9 0.91 *

Total IQ Mother 100.1 ± 10.3 104.7 ± 22.7 0.3 *

Verbal IQ Father 97.9 ± 8.1 95.6 ± 8.3 0.31 *

Performance IQ Father 101.7 ± 12.2 105.7 ± 12.2 0.23 *

Total IQ Father 103.5 ± 23.8 104.4 ± 8.4 0.53 *
Data are given as mean values and standard deviation (SD) or median [range] in square brackets, as appropriate.
* = Two samples t-test. ˆ = Chi-square. ASD: autism spectrum disorders; TD: typical development; Education
labels: 1 = primary school; 2 = secondary school; 3 = high school; 4 = bachelor’s degree; 5 = master degree; Job
labels: Unemployed; Public/private worker; Technician/skilled workers; Public employees.

http://www.gpower.hhu.de/
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Table 2. Psychological variables.

ASD TD t-Value p-Level Cohen’s d

Mood Status

Depression (BDI-2) 9.64 ± 7.8 5.98 ± 5.9 3.74 <0.001 0.53

Anxiety (STAI-Y2) 49.4 ± 10.2 44.6 ± 7.8 3.78 <0.001 0.52

Personality (BFQ)

Extraversion 46.92 ± 8.8 48.66 ± 10.3 −1.28 0.201 0.19

Agreeableness 47.74 ± 10.4 50.92 ± 10.2 −2.18 0.031 0.31

Conscientiousness 49.76 ± 9.7 53.38 ± 8.2 −2.85 0.005 0.41

Emotional Stability 54.26 ± 9.7 55.50 ± 9.6 −0.91 0.364 0.12

Openness 40.04 ± 8.7 43.53 ± 9.8 −2.66 0.008 0.38

Stress

Defensive response 57 ± 31.7 40.51 ± 31.1 3.53 0.001 0.53

Stress 49.24 ± 24.9 25.64 ± 21.8 6.62 <0.001 1.1
ASD = Autism spectrum disorders; TD = Typical development; Stress = Parental Stress Total Score. BDI: Beck
Depression Inventory; STAI: State-Trait Anxiety Inventory-Form; BFQ: Big Five Questionnaire.

3.2. Path Analysis

The hypotheses of the study were investigated by using a path-SEM statistical ap-
proach where, initially, all data from the two groups were pooled together. The results
of the partial mediating model, after controlling for age and gender, provided a good fit
to the data, χ2S-B (4, N = 165) = 4.22, p = 0.238, CFI = 0.997, TLI = 0.973, RMSEA = 0.050,
90% CI (0.000, 0.149), SRMR = 0.017. However, only females, β = −0.273, showed higher
levels of anxiety. In other words, gender predicted the levels of anxiety. In the next step,
a full mediated model was tested by constraining all the direct relationships among the
independent and the dependent variables. After comparing the two models (full and
partial), we found that the larger model with more freely estimated parameters fits the data
better than the smaller, ∆χ2(12) = 30.77, p = 0.002; then, the partial mediating model was
selected as the final one (Figure 1).

Specifically, results demonstrated a negative direct effect of extraversion on both defen-
sive response, β = −0.137, SE = 0.06, p = 0.025, and anxiety, β = −0.176, SE = 0.05, p = 0.001,
as well as a negative correlation between emotional stability and anxiety, β = −0.275,
SE = 0.06, p < 0.001. Conversely, we found a direct and positive relationship between
depression and both defensive response, β = 0.263, SE = 0.08, p = 0.001, and stress β = 0.259,
SE = 0.08, p = 0.002 and between depression, β = 0.584, SE = 0.06, p < 0.001 and anxiety,
respectively. Finally, anxiety was related with both defensive response, β = 0.342, SE = 0.08,
p < 0.001, and stress, β = 0.259, SE = 0.09, p = 0.003.

To investigate group differences, a second model was tested, by using the same
constructs and relationships and including the profile of the parents (ASD and TD) as
grouping variables. This model exhibited a good fit to the data, χ2S-B (6, N = 165) = 5.88,
p = 0.437, CFI = 1.00, TLI = 1.00, RMSEA = 0.000, 90% CI (0.000, 0.141), SRMR = 0.015).
As shown in Figure 2, results indicated similar effects across the two groups. However,
in the ASD group, there was a direct effect of openness, β = −0.308, SE = 0.12, p = 0.008,
and depression, β = 0.271, SE = 0.12, p = 0.020 on the defensive response. Additionally,
openness was directly related to stress, β = −0.304, SE = 0.11, p = 007. Regarding the typical
development group, depression was directly related to defensive response, β = 0.245,
SE = 0.09, p = 0.008, and stress, β = 0.405, SE = 0.10, p < 0.001. Finally, gender held the same
effects for autism and typical development groups, while age predicted only stress for the
typical development group.
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Regarding the mediation analysis, we found that in the autism group, anxiety marginally
mediated the relationship between depression and defensive response, β = 0.150, SE = 0.08,
p = 0.060. Conversely, in the typical development group, we found that anxiety partially me-
diated the relationship between BDI and defensive response, β = 0.252, SE = 0.061, z = 4.155,
p < 0.001, while anxiety fully mediated the relationship between emotional stability and
defensive response, β = −0.218, SE = 0.056, z = −3.877, p < 0.001, and between extraversion
and defensive response, β = −0.113, SE = 0.040, z = −2.803, p = 0.005.

Finally, the results of the mediational analysis in the whole sample (Table 3) indicated
that the relationships between the independent and the dependent variables were partially
mediated by anxiety.

Table 3. Testing the pathways of the mediational analysis with standardized estimates.

Pathway Estimate SE z p

Depression –> Defensive Response
Total 0.463 0.066 7.027 0.000
Direct effect 0.263 0.076 3.469 0.001

Depression –> Anxiety –> Response defensive
Specific indirect effect 0.200 0.054 3.704 0.000

Depression –> Stress
Total 0.409 0.068 6.034 0.000
Direct effect 0.258 0.082 3.159 0.002

Depression –> Anxiety –> Stress
Specific indirect effect 0.151 0.054 2.804 0.005

Extraversion –> Response defensive
Total −0.198 0.067 −2.928 0.003
Direct effect −0.137 0.061 −2.238 0.025

Extraversion –> Anxiety –> Response defensive
Specific indirect effect −0.060 0.022 −2.238 0.006

4. Discussion

In this study, we provide a new relationship model to shed new light on the com-
plex interaction between stress, psychological, and personality traits, considering gender,
in parents of children with and without autism. We confirm that raising a child with
autism involves experiencing significantly higher levels of stress [66,67], anxiety, and de-
pression [5,11,37,68] with respect to demographically matched parents of children with
TD [46] (Table 2). Starting from this evidence, we used a path-SEM analysis to define
the interplay between personality, anxiety, and mood status on stress levels, considering
gender. Considering the pooled data, we found that some aspects of personality traits
such as extraversion and emotional stability as well as depression and gender are the main
relevant factors that predict the levels of stress in both groups of parents. It is noteworthy
that the influence of these factors is mainly mediated by levels of anxiety. In particular,
extraversion and emotional stability are negatively associated with the defensive response
through the mediating effect of anxiety, while depression is positively associated with
defensive response and stress both directly and through anxiety. These findings suggest
that low scores in extraversion, emotional dysregulation, and depression are mainly related
to a lack of control over psychological defensive responses and elevated distress. Anxiety
exerts a pivotal role in this path model, consistently mediating the effect of predictive
variables on stress domains. Furthermore, the effects of psychological and personality traits
are also affected by gender, which exerts a direct influence on anxiety. Mothers display
a significantly higher association with anxiety than fathers, and it in turn influences the
effect on defensive response and stress. These findings are in line with recent evidence
showing higher levels of stress in ASD mothers when compared to fathers in relation to
parental emotion regulation, family functioning, and educational level [69].

When the model was applied separately to the two groups of parents, some specific
relationships emerged. Indeed, in the autism parental group, the personality trait ‘openness’
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directly predicted both the defensive response and stress levels, without the mediating
effect of anxiety. Openness reflects, in part, a willingness to consider new ideas, as well as
to question one’s values and beliefs. Therefore, considering the BAP hypothesis [38,70],
we might expect a negative relationship between openness and parental stress. Our data
would seem to confirm this hypothesis, suggesting that a lower level of openness in the
group of ASD parents may be associated with a preference for familiar routines to new
experiences and a narrower range of interests. Hence, it may be argued that the presence
of personality traits linked to autism could be directly responsible for parental distress
and a lack of defensive response to stress, increasing the risk for mental health problems.
Conversely, in the typical development parent group, depression and age are the only main
direct predictors of defensive response and stress levels.

Previous studies have reported the association of stress with mental health problems
in parents of children with autism [9,46]. In line with our results, depression symptoms
have been correlated with higher parenting distress especially in mothers underlying
how withdrawing, loss of vital energy, feelings of victimism, sense of guilt, contextual
amplification, and perceived disconnection contribute to experiencing elevated levels of
distress [11,71,72]. Other studies have pinpointed the relationship between stress and
anxiety in parents of children with autism [46], showing higher levels of anxiety and
stress levels in mothers [73]. Personality traits such as neuroticism have been associated
with higher levels of depression and lower levels of subjective well-being associated with
stress, especially in mothers also in other clinical groups such as children with intellectual
disabilities [74].

Shedding light on the interplay between sociodemographic features, personality, and
psychological traits on parental stress may provide a unique opportunity for targeting
family-focused interventions that are appropriate to the individual family burden and
perceived parenting stress. The way parents respond to their children’s needs, in fact, is
strictly dependent on their internal resources that may contribute to or protect against
parenting stress [69].

Limitation

The main limitation of our study is related to the characteristics of psychological
assessment. Indeed, many questionnaires are self-reporting, thus relying heavily on partici-
pants’ ability to estimate their own personality, being truthful rather than giving the more
socially acceptable answers. Furthermore, a substantial minority of questionnaires (12%)
had to be excluded due to incomplete responses. Future research is needed to replicate our
findings considering more objective measurement of psychological distress (i.e., cortisol
measurements; neuroimaging markers).

5. Conclusions

Parental stress in families with a child diagnosed with autism is a frequent burdensome
experience that deserves attention and intervention. Finding ways to moderate or mediate
parenting stress will lead to better overall quality of life. Here, we describe the pathway
that leads to parental distress starting from specific psychological and sociodemographic
factors. Path-SEM analysis shows that there are different factors that influence the stress
levels specifically in autism with respect to TD parents. In the former group, the personality
trait openness and the defensive response are the only direct stress predictors, whereas
in the TD parental group, depression, defensive response, and age are the main factors
influencing stress perception. Our study highlights the importance of considering the
complexity of interaction between personality traits, depressive symptoms, and anxiety
to predict distress and burnout in parents of children with autism. Only by looking at the
whole picture we will be able to identify individual factors that will help the parents of
children with autism reduce their burden of distress and to improve the quality of their life.

Author Contributions: Conceptualization: E.L., G.P. and L.R.; methodology: R.S. (Rocco Servidio)
D.V., G.T. and A.C. (Antonio Cerasa).; validation: R.S. (Renato Scifo) and S.B.; formal analysis: R.S.



Int. J. Environ. Res. Public Health 2021, 18, 10887 10 of 13

(Rocco Servidio) D.V., G.T. and A.C. (Antonio Cerasa).; investigation: F.I.F., F.M. and C.C.; resources:
G.P.; data curation: E.L., F.I.F., F.M., C.C., S.A. and L.S.; writing—original draft preparation: E.L.,
R.S. (Rocco Servidio), A.C. (Angela Costabile) and L.R.; writing—review and editing: A.C. (Antonio
Cerasa), D.V, A.C. (Angela Costabile), G.P. and L.R.; supervision, A.C. (Antonio Cerasa) and G.P.;
project administration: G.P.; funding acquisition: G.P. All authors have read and agreed to the
published version of the manuscript.

Funding: This research was partially supported by the grant from the Sicilian Region of Italy
(Assessorato Regionale dell’Istruzione e della Formazione Professionale, Avviso 11/2017 Rafforzare
l’occupabilità nel sistema R&S e la nascita di spin off di ricerca in Sicilia—P.O. FSE 2014/2020,
project no. 2014.IT.05.SFOP.014/3/10.4/9.2.10/001—CUP G47B17000100009, entitled SANi) and
partially supported by the grant from Azienda Sanitaria Provinciale di Catania (deliberations no.
2005 24/06/2016 and no. 3304 04/10/2017).

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Ethic Committee of the Research Ethics and Bioethics
Committee (http://www.cnr.it/ethics, accessed on 16 August 2021) of the National Research Council
of Italy (CNR) (Prot. N. CNR-AMMCEN 54444/2018 01/08/2018).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The datasets generated during and/or analyzed during the current
study are available from the corresponding author on reasonable request.

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

Ethics Approval: The study has been approved by the Ethics Committees of CNR (ethical clearance,
01.08.2018) and ASP-CT (Prot. N. 498).

References
1. Smith, L.E.; Maenner, M.J.; Seltzer, M.M. Developmental trajectories in adolescents and adults with autism: The case of daily

living skills. J. Am. Acad. Child Adolesc. Psychiatry 2012, 51, 622–631. [CrossRef]
2. Szatmari, P.; Georgiades, S.; Duku, E.; Bennett, T.A.; Bryson, S.; Fombonne, E.; Mirenda, P.; Roberts, W.; Smith, I.M.; Vaillancourt,

T.; et al. Developmental trajectories of symptom severity and adaptive functioning in an inception cohort of preschool children
with autism spectrum disorder. JAMA Psychiatry 2015, 72, 276–283. [CrossRef]

3. Fountain, C.; Winter, A.S.; Bearman, P.S. Six developmental trajectories characterize children with autism. Pediatrics 2012, 129,
e1112–e1120. [CrossRef]

4. Watson, S.L.; Hayes, S.A.; Radford-Paz, E. “Diagnose me please!”: A review of research about the journey and initial impact of
parents seeking a diagnosis of developmental disability for their child. Int. Rev. Res. Dev. Disabil. 2011, 41, 31–71.

5. Hastings, R.P. Child behaviour problems and partner mental health as correlates of stress in mothers and fathers of children with
autism. J. Intellect. Disabil. Res. 2003, 47, 231–237. [CrossRef] [PubMed]

6. Hayes, S.A.; Watson, S.L. The impact of parenting stress: A meta-analysis of studies comparing the experience of parenting stress
in parents of children with and without autism spectrum disorder. J. Autism Dev. Disord. 2013, 43, 629–642. [CrossRef] [PubMed]

7. Bonis, S. Stress and parents of children with autism: A review of literature. Issues Ment. Health Nurs. 2016, 37, 153–163. [CrossRef]
[PubMed]

8. McStay, R.L.; Trembath, D.; Dissanayake, C. Stress and family quality of life in parents of children with autism spectrum disorder:
Parent gender and the double ABCX model. J. Autism Dev. Disord. 2014, 44, 3101–3118. [CrossRef] [PubMed]

9. Whitehead, K.; Dorstyn, D.; Ward, L. Psychological adjustment in families affected by autism spectrum disorder. J. Dev. Phys.
Disabil. 2015, 27, 703–717. [CrossRef]

10. Machado Junior, S.B.; Celestino, M.I.; Serra, J.P.; Caron, J.; Ponde, M.P. Risk and protective factors for symptoms of anxiety and
depression in parents of children with autism spectrum disorder. Dev. Neurorehabilit. 2016, 19, 146–153. [CrossRef]

11. Yu, Y.W.; Chung, K.H.; Lee, Y.K.; Lam, W.C.; Yiu, M.G. Prevalence of maternal affective disorders in Chinese mothers of preschool
children with autism spectrum disorders. East. Asian Arch. Psychiatry 2016, 26, 121–128. [PubMed]

12. Hoffman, C.D.; Sweeney, D.P.; Hodge, D.; Lopez-Wagner, M.C.; Looney, L. Parenting stress and closeness: Mothers of typically
developing children and mothers of children with autism. Focus Autism Other Dev. Disabil. 2009, 24, 178–187. [CrossRef]

13. Baker-Ericzén, M.J.; Brookman-Frazee, L.; Stahmer, A. Stress levels and adaptability in parents of toddlers with and without
autism spectrum disorders. Res. Pract. Pers. Sev. Disabil. 2005, 30, 194–204. [CrossRef]

14. 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]

15. Brown, R.I.; MacAdam–Crisp, J.; Wang, M.; Iarocci, G. Family quality of life when there is a child with a developmental disability.
J. Policy Pract. Intellect. Disabil. 2006, 3, 238–245. [CrossRef]

http://www.cnr.it/ethics
http://doi.org/10.1016/j.jaac.2012.03.001
http://doi.org/10.1001/jamapsychiatry.2014.2463
http://doi.org/10.1542/peds.2011-1601
http://doi.org/10.1046/j.1365-2788.2003.00485.x
http://www.ncbi.nlm.nih.gov/pubmed/12787155
http://doi.org/10.1007/s10803-012-1604-y
http://www.ncbi.nlm.nih.gov/pubmed/22790429
http://doi.org/10.3109/01612840.2015.1116030
http://www.ncbi.nlm.nih.gov/pubmed/27028741
http://doi.org/10.1007/s10803-014-2178-7
http://www.ncbi.nlm.nih.gov/pubmed/24997633
http://doi.org/10.1007/s10882-015-9446-0
http://doi.org/10.3109/17518423.2014.925519
http://www.ncbi.nlm.nih.gov/pubmed/28053279
http://doi.org/10.1177/1088357609338715
http://doi.org/10.2511/rpsd.30.4.194
http://doi.org/10.1111/j.1468-3148.2008.00437.x
http://doi.org/10.1111/j.1741-1130.2006.00085.x


Int. J. Environ. Res. Public Health 2021, 18, 10887 11 of 13

16. Pastor-Cerezuela, G.; Fernández-Andrés, M.I.; Pérez-Molina, D.; Tijeras-Iborra, A. Parental stress and resilience in autism
spectrum disorder and Down syndrome. J. Fam. Issues 2021, 42, 3–26. [CrossRef]

17. Lee, L.C.; Harrington, R.A.; Louie, B.B.; Newschaffer, C.J. Children with autism: Quality of life and parental concerns. J. Autism
Dev. Disord. 2008, 38, 1147–1160. [CrossRef]

18. 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]

19. Meral, B.F.; Cavkaytar, A.; Turnbull, A.P.; Wang, M. Family quality of life of Turkish families who have children with intellectual
disabilities and autism. Res. Pract. Pers. Sev. Disabil. 2013, 38, 233–246. [CrossRef]

20. Craig, F.; Operto, F.F.; De Giacomo, A.; Margari, L.; Frolli, A.; Conson, M.; Ivagnes, S.; Monaco, M.; Margari, F. Parenting stress
among parents of children with neurodevelopmental disorders. Psychiatry Res. 2016, 242, 121–129. [CrossRef]

21. Valicenti-McDermott, M.; Lawson, K.; Hottinger, K.; Seijo, R.; Schechtman, M.; Shulman, L.; Shinnar, S. Parental Stress in Families
of Children with Autism and Other Developmental Disabilities. J. Child Neurol. 2015, 30, 1728–1735. [CrossRef] [PubMed]

22. Baker, J.K.; Seltzer, M.M.; Greenberg, J.S. Longitudinal effects of adaptability on behavior problems and maternal depression in
families of adolescents with autism. J. Fam. Psychol. 2011, 25, 601–609. [CrossRef] [PubMed]

23. Kuusikko, S.; Pollock-Wurman, R.; Jussila, K.; Carter, A.S.; Mattila, M.L.; Ebeling, H.; Pauls, D.L.; Moilanen, I. Social anxiety
in high-functioning children and adolescents with Autism and Asperger syndrome. J. Autism Dev. Disord. 2008, 38, 1697–1709.
[CrossRef]

24. Hamlyn-Wright, S.; Draghi-Lorenz, R.; Ellis, J. Locus of control fails to mediate between stress and anxiety and depression in
parents of children with a developmental disorder. Autism 2007, 11, 489–501. [CrossRef]

25. Hartley, S.L.; Papp, L.M.; Bolt, D. Spillover of marital interactions and parenting stress in families of children with autism
spectrum disorder. J. Clin. Child Adolesc. Psychol. 2018, 47 (Suppl. 1), S88–S99. [CrossRef]

26. Goetz, G.L.; Rodriguez, G.; Hartley, S.L. Actor-partner examination of daily parenting stress and couple interactions in the context
of child autism. J. Fam. Psychol. 2019, 33, 554. [CrossRef]

27. Hu, X.; Han, Z.R.; Bai, L.; Gao, M.M. The mediating role of parenting stress in the relations between parental emotion regulation
and parenting behaviors in Chinese families of children with autism spectrum disorders: A dyadic analysis. J. Autism Dev. Disord.
2019, 49, 3983–3998. [CrossRef]

28. Quintero, N.; McIntyre, L.L. Sibling adjustment and maternal well-being: An examination of families with and without a child
with an autism spectrum disorder. Focus Autism Other Dev. Disabil. 2010, 25, 37–46. [CrossRef]

29. Lu, M.H.; Wang, G.H.; Lei, H.; Shi, M.L.; Zhu, R.; Jiang, F. Social support as mediator and moderator of the relationship between
parenting stress and life satisfaction among the Chinese parents of children with ASD. J. Autism Dev. Disord. 2018, 48, 1181–1188.
[CrossRef] [PubMed]

30. Mugno, D.; Ruta, L.; D’Arrigo, V.G.; Mazzone, L. Impairment of quality of life in parents of children and adolescents with
pervasive developmental disorder. Health Qual. Life Outcomes 2007, 5, 22. [CrossRef]

31. Lee, G.K.; Lopata, C.; Volker, M.A.; Thomeer, M.L.; Nida, R.E.; Toomey, J.A.; Chow, S.Y.; Smerbeck, A.M. Health-related quality of
life of parents of children with high-functioning autism spectrum disorders. Focus Autism Other Dev. Disabil. 2009, 24, 227–239.
[CrossRef]

32. Yirmiya, N.; Shaked, M. Psychiatric disorders in parents of children with autism: A meta-analysis. J. Child Psychol. Psychiatry
2005, 46, 69–83. [CrossRef]

33. Hodge, D.; Hoffman, C.D.; Sweeney, D.P. Increased psychopathology in parents of children with autism: Genetic liability or
burden of caregiving? J. Dev. Phys. Disabil. 2011, 23, 227–239. [CrossRef]

34. Schnabel, A.; Youssef, G.J.; Hallford, D.J.; Hartley, E.J.; McGillivray, J.A.; Stewart, M.; Forbes, D.; Austin, D.W. Psychopathology
in parents of children with autism spectrum disorder: A systematic review and meta-analysis of prevalence. Autism 2020, 24,
26–40. [CrossRef] [PubMed]

35. Losh, M.; Childress, D.; Lam, K.; Piven, J. Defining key features of the broad autism phenotype: A comparison across parents of
multiple-and single-incidence autism families. Am. J. Med Genet. Part B Neuropsychiatr. Genet. 2008, 147, 424–433. [CrossRef]
[PubMed]

36. Piven, J.; Palmer, P.; Jacobi, D.; Childress, D.; Arndt, S. Broader autism phenotype: Evidence from a family history study of
multiple-incidence autism families. Am. J. Psychiatry 1997, 154, 185–190. [PubMed]

37. Micali, N.; Chakrabarti, S.; Fombonne, E. The broad autism phenotype: Findings from an epidemiological survey. Autism 2004, 8,
21–37. [CrossRef]

38. Rubenstein, E.; Chawla, D. Broader autism phenotype in parents of children with autism: A systematic review of percentage
estimates. J. Child Fam. Stud. 2018, 27, 1705–1720. [CrossRef]

39. Wakabayashi, A.; Baron-Cohen, S.; Wheelwright, S. Are autistic traits an independent personality dimension? A study of the
Autism-Spectrum Quotient (AQ) and the NEO-PI-R. Personal. Individ. Differ. 2006, 41, 873–883. [CrossRef]

40. Murphy, M.; Bolton, P.F.; Pickles, A.; Fombonne, E.; Piven, J.; Rutter, M. Personality traits of the relatives of autistic probands.
Psychol. Med. 2000, 30, 1411–1424. [CrossRef]

41. Kulasinghe, K.; Whittingham, K.; Mitchell, A.E. Mental health, broad autism phenotype and psychological inflexibility in mothers
of young children with autism spectrum disorder in Australia: A cross-sectional survey. Autism 2021, 25, 1187–1202. [CrossRef]

http://doi.org/10.1177/0192513X20910192
http://doi.org/10.1007/s10803-007-0491-0
http://doi.org/10.1111/j.1365-2788.2005.00699.x
http://doi.org/10.1177/154079691303800403
http://doi.org/10.1016/j.psychres.2016.05.016
http://doi.org/10.1177/0883073815579705
http://www.ncbi.nlm.nih.gov/pubmed/25862740
http://doi.org/10.1037/a0024409
http://www.ncbi.nlm.nih.gov/pubmed/21668120
http://doi.org/10.1007/s10803-008-0555-9
http://doi.org/10.1177/1362361307083258
http://doi.org/10.1080/15374416.2016.1152552
http://doi.org/10.1037/fam0000527
http://doi.org/10.1007/s10803-019-04103-z
http://doi.org/10.1177/1088357609350367
http://doi.org/10.1007/s10803-017-3448-y
http://www.ncbi.nlm.nih.gov/pubmed/29318434
http://doi.org/10.1186/1477-7525-5-22
http://doi.org/10.1177/1088357609347371
http://doi.org/10.1111/j.1469-7610.2004.00334.x
http://doi.org/10.1007/s10882-010-9218-9
http://doi.org/10.1177/1362361319844636
http://www.ncbi.nlm.nih.gov/pubmed/31070044
http://doi.org/10.1002/ajmg.b.30612
http://www.ncbi.nlm.nih.gov/pubmed/17948871
http://www.ncbi.nlm.nih.gov/pubmed/9016266
http://doi.org/10.1177/1362361304040636
http://doi.org/10.1007/s10826-018-1026-3
http://doi.org/10.1016/j.paid.2006.04.003
http://doi.org/10.1017/S0033291799002949
http://doi.org/10.1177/1362361320984625


Int. J. Environ. Res. Public Health 2021, 18, 10887 12 of 13

42. Austin, E.J. Personality correlates of the broader autism phenotype as assessed by the Autism Spectrum Quotient (AQ). Personal.
Individ. Differ. 2005, 38, 451–460. [CrossRef]

43. Ingersoll, B.; Hambrick, D.Z. The relationship between the broader autism phenotype, child severity, and stress and depression in
parents of children with autism spectrum disorders. Res. Autism Spectr. Disord. 2011, 5, 337–344. [CrossRef]

44. Ingersoll, B.; Meyer, K.; Becker, M.W. Increased rates of depressed mood in mothers of children with ASD associated with the
presence of the broader autism phenotype. Autism Res. 2011, 4, 143–148. [CrossRef]

45. Falk, N.H.; Norris, K.; Quinn, M.G. The factors predicting stress, anxiety and depression in the parents of children with autism. J.
Autism Dev. Disord. 2014, 44, 3185–3203. [CrossRef]

46. Al-Farsi, O.A.; Al-Farsi, Y.M.; Al-Sharbati, M.M.; Al-Adawi, S. Stress, anxiety, and depression among parents of children with
autism spectrum disorder in Oman: A case–control study. Neuropsychiatr. Dis. Treat. 2016, 12, 1943. [CrossRef]

47. Bishop, S.L.; Richler, J.; Cain, A.C.; Lord, C. Predictors of perceived negative impact in mothers of children with autism spectrum
disorder. Am. J. Ment. Retard. 2007, 112, 450–461. [CrossRef]

48. Davis, N.O.; Carter, A.S. Parenting stress in mothers and fathers of toddlers with autism spectrum disorders: Associations with
child characteristics. J. Autism Dev. Disord. 2008, 38, 1278. [CrossRef] [PubMed]

49. Benson, P.R.; Karlof, K.L. Anger, stress proliferation, and depressed mood among parents of children with ASD: A longitudinal
replication. J. Autism Dev. Disord. 2009, 39, 350–362. [CrossRef] [PubMed]

50. Ekas, N.; Whitman, T.L. Autism symptom topography and maternal socioemotional functioning. Am. J. Intellect. Dev. Disabil.
2010, 115, 234–249. [CrossRef] [PubMed]

51. Bromley, J.; Hare, D.J.; Davison, K.; Emerson, E. Mothers supporting children with autistic spectrum disorders: Social support,
mental health status and satisfaction with services. Autism 2004, 8, 409–423. [CrossRef]

52. Hall, H.R.; Graff, J.C. The relationships among adaptive behaviors of children with autism, family support, parenting stress, and
coping. Issues Compr. Pediatr. Nurs. 2011, 34, 4–25. [CrossRef]

53. Koegel, R.L.; 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]

54. Picardi, A.; Gigantesco, A.; Tarolla, E.; Stoppioni, V.; Cerbo, R.; Cremonte, M.; Alessandri, G.; Lega, I.; Nardocci, F. Parental
Burden and its Correlates in Families of Children with Autism Spectrum Disorder: A Multicentre Study with Two Comparison
Groups. Clin. Pract. Epidemiol. Ment. Health 2018, 14, 143–176. [CrossRef]

55. Abidin, R.R. Parenting Stress Index: Professional Manual, 3rd ed.; Psychological Assessment Resources: Odessa, FL, USA, 1995.
56. Spielberger, C.D. State-Trait Anxiety Inventory for Adults; American Psychological Association: Washington, DC, USA, 1983.
57. Beck, A.T.; Steer, R.A.; Brown, G. Beck Depression Inventory–II, Psychological Assessment. 1996. Available online: https://www.

nctsn.org/measures/beck-depression-inventory-second-edition (accessed on 16 August 2021).
58. Sica, C.; Ghisi, M. The Italian Versions of the Beck Anxiety Inventory and the Beck Depression Inventory-II: Psychometric Properties and

Discriminant Power; American Psychological Association: Washington, DC, USA, 2007.
59. Caprara, G.V.; Barbaranelli, C.; Borgogni, L. BFQ: Big Five Questionnaire. Organizzazioni Speciali; American Psychological

Association: Washington, DC, USA, 2000.
60. Caprara, G.V.; Barbaranelli, C.; Bermudez, J.; Maslach, C.; Ruch, W. Multivariate methods for the comparison of factor structures

in cross-cultural research: An illustration with the Big Five Questionnaire. J. Cross-Cult. Psychol. 2000, 31, 437–464. [CrossRef]
61. Wechsler, D. Wechsler Abbreviated Scale of Intelligence–Second Edition (WASI-II); NCS Pearson: San Antonio, TX, USA, 2011.
62. Muthén, L.K.; Muthén, B.O. Mplus (Version 7.2) [Computer Software]; Muthén & Muthén: Los Angeles, CA, USA, 2014.
63. Hu, L.T.; Bentler, P.M. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria versus new alternatives.

Struct. Equ. Modeling A Multidiscip. J. 1999, 6, 1–55. [CrossRef]
64. Maydeu-Olivares, A. Maximum Likelihood Estimation of Structural Equation Models for Continuous Data: Standard Errors and

Goodness of Fit. Struct. Equ. Modeling A Multidiscip. J. 2017, 24, 383–394. [CrossRef]
65. Kline, R.B. Principles and Practice of Structural Equation Modeling, 4th ed.; The Guilford Press: New York, NY, USA, 2016.
66. 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]
67. Foody, C.; James, J.E.; Leader, G. Parenting stress, salivary biomarkers, and ambulatory blood pressure: A comparison between

mothers and fathers of children with autism spectrum disorders. J. Autism Dev. Disord. 2015, 45, 1084–1095. [CrossRef] [PubMed]
68. Kütük, M.Ö.; Tufan, A.E.; Kılıçaslan, F.; Güler, G.; Çelik, F.; Altıntaş, E.; Gökçen, C.; Karadağ, M.; Yektaş, Ç.; Mutluer, T.; et al.
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