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Abstract

Parents of children diagnosed with autism spectrum disorder (ASD) report higher levels of stress than parents of typically
developing children. Few studies have examined factors associated with parental stress in early childhood. Even fewer have
investigated the simultaneous influence of sociodemographic, clinical, and developmental variables on parental stress. We
examined factors associated with stress in parents of young children with ASD. Multiple regression models were used to
test for associations between socioeconomic indices, developmental measures, and parental stress. Externalizing behaviors,
communication, and socialization skills accounted for variance in parental stress, controlling for ASD diagnosis. Results
highlight the importance of interventions aimed at reducing externalizing behaviors in young children as well as addressing

stress in caregivers of children with ASD.
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Introduction

Parents of children with autism spectrum disorder (ASD)
commonly report experiencing higher levels of stress in
comparison to parents of children with other neurodevelop-
mental disorders or children who are typically developing
(Davis & Carter, 2008; DesChamps et al., 2020; Estes et al.,
2013; Zablotsky et al., 2013). Broadly, factors contribut-
ing to parental stress may include child characteristics (e.g.,
presence of behavioral challenges; Lecavalier et al., 2006) as
well as societal and sociodemographic circumstances (e.g.,
low income, living in a low-resource community, limited
access to resources; ladarola et al., 2019; Zablotsky et al.,
2013). Higher rates of parenting stress in mothers of children
with ASD have been associated with less favorable maternal
mental health (Zablotsky et al., 2013), which in turn can
have an impact on child mental health and behavior (Rodri-
guez et al., 2019).

Child Characteristics Contributing to Parental Stress
While the core symptoms of autism include deficits in social
communication and restricted and repetitive behaviors and

interests (American Psychiatric Association, 2013), many
children with autism also display co-occurring behavioral
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problems, such as externalizing behaviors, including aggres-
sion, tantrums, and non-compliance (Hill et al., 2014).
There is evidence that child problem behaviors in general,
and externalizing behaviors in particular, predict parental
stress in caregivers of children with ASD, over and above the
influence of core ASD symptoms (Estes et al., 2009, 2013;
Firth & Dryer, 2013; Lecavalier et al., 2006). For instance,
in children with ASD between 3 and 18 years of age, exter-
nalizing behavior problems showed the largest associations
with parental stress, followed by the child’s internalizing
problems (Lecavalier et al., 2006). Similarly, in parents of
children with ASD between 4 and 12 years of age, children’s
behavioral and emotional problems—but not social impair-
ments associated with ASD—were predictive of parental
mental distress (self-reported stress, anxiety, and depression;
Firth & Dryer, 2013). These findings suggest that external-
izing behavior problems may be more distressing overall and
may have a larger impact on parental mental health than the
social deficits characteristic of ASD.

Although the implication of these findings is that the
externalizing behaviors contribute to increased parental
stress, the relationship between these variables may be
bidirectional (Rodriguez et al., 2019; Zaidman-Zait et al.,
2014). In a longitudinal study of children with ASD between
5 and 12 years of age, parenting stress both impacted, and
was impacted by child behavior (Rodriguez et al., 2019).
The nature and timing of these transactional relationships
between parental stress and child behavioral problems
depended upon the behavioral domain, with the child inter-
nalizing behaviors being driven by parental stress across
middle to late childhood, while child externalizing behaviors
were predicted by parenting stress early on, but also led to
increased parental stress with increasing age, and especially
in fathers (Rodriguez et al., 2019).

Complementary to these findings, other studies have
shown associations between other characteristics associated
with ASD and parental stress. Communication impairments,
cognitive skills, and problems with socialization in children
with ASD have all been associated with stress among car-
egivers (Davis & Carter, 2008). Additionally, greater ASD
symptoms (Hastings & Johnson, 2001) and low levels of
adaptive behavior skills (Hall & Graff, 2011) have also been
linked with higher levels of parental stress.

While most studies have focused on stress in parents
of school-aged children and adolescents with ASD, some
have examined these relationships in early childhood (Des-
Champs et al., 2020; Estes et al., 2009, 2013; Zaidman-Zait
et al., 2014). Investigating longitudinal trajectories of par-
enting stress among parents of 1.5-3.5 years old children
with ASD concerns, prior to a formal diagnosis of ASD,
Deschamps et al. (2020) reported higher levels of stress
across six months of their child’s early development, in com-
parison to caregivers of children with no developmental (or
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non-ASD) concerns. These authors also found associations
between impaired social communication and parenting stress
in the sample. These findings suggest that autism-related
behaviors may contribute to parenting stress even prior to
a child receiving a formal diagnosis of autism. For exam-
ple, ASD-associated challenges with social communication
could interfere with parents’ abilities to connect with their
children, in turn contributing to higher parenting stress (Des-
Champs et al., 2020). Critically, however, most studies in
young children (DesChamps et al., 2020; Estes et al., 2009,
2013) did not include measures of externalizing behaviors,
which have previously been shown to relate to stress in par-
ents of older children with ASD, preventing direct compari-
sons and inferences about the effect of externalizing behav-
iors on parental stress in early childhood.

Sociodemographic and Societal Contributors
to Parental Stress

In addition to relationships between children’s behavioral
characteristics and parental stress, socioeconomic status,
broadly construed, may also relate to stress in parents of
children with ASD. Having a child with autism can place
a heavy financial burden on parents (Bonis, 2016). Indeed,
the additional healthcare and intervention costs for raising
a child with ASD are estimated to be nine times higher than
the costs of raising a child without ASD (Bonis, 2016; CDC,
n.d.). At the same time, families of children on the autism
spectrum often face lost wages and lower incomes as a result
of one parent (most often, a mother) leaving the workforce
in order to manage their child’s care (Bonis, 2016).

The links between socioeconomic status (SES) and devel-
opmental outcomes in autism as well as in typical develop-
ment are well documented (Romeo et al., 2018). Having
access to fewer resources (e.g., having low family income or
of living in a low-resource neighborhood) may place addi-
tional stress on parents, which could be even more burden-
some for parents of children with ASD. Indeed, mothers
of children with ASD from lower-income households and
mothers of Black children with ASD report higher rates of
mental distress than mothers of white children from higher-
resource households (Zablotsky et al., 2013). Additionally,
findings from a qualitative study using focus groups with
parents of children with ASD who are under-represented
in ASD research (e.g., non-white, Spanish-speaking, lower
income individuals, or people living in rural communities)
showed several distinct sources of parental stress that may
be uniquely experienced by these families, including their
children’s autism-related symptoms interfering with fam-
ily activities; misperceptions about ASD among family and
community members; and system-level factors contribut-
ing to access to services (e.g., health insurance coverage,
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availability of language interpretation services in medical
settings; Iadarola et al., 2019).

Low utilization of services among many families with
children with ASD has been linked to public stigma associ-
ated with ASD diagnosis (Kinnear et al., 2016; Zuckerman
et al., 2018) which can further compound parental stress
(Bonis, 2016; Lutz et al., 2012). Indeed, because ASD is
most often an “invisible disability” (i.e., it has no outwardly
recognizable physical characteristics associated with it),
some parents report feeling a great deal of negative criticism
and stigmatization from others, with no physical character-
istic to account for their child’s potentially problematic or
challenging behaviors (Myers et al., 2009). Some parents
report avoiding social encounters in order to prevent nega-
tive experiences with onlookers in public or at family or
community events (Lutz et al., 2012). Feelings associated
with isolation or shame can contribute to elevated stress
levels among caregivers of individuals with ASD. Further,
perceived stigma experienced by caregivers could negatively
impact mental healthcare seeking (Golberstein et al., 2008),
further exacerbating the already heightened parental stress
in this population.

Overall, the growing literature on stress in caregivers of
children with ASD provides compelling evidence for higher
levels of parenting stress, associated with child’s clinical
and behavioral characteristics and family’s sociodemo-
graphic and socioeconomic circumstances. However, most
extant studies reporting links between parenting stress and
child behavior problems in young children with ASD have
not examined concurrent influence of sociodemographic
factors or SES on parental stress. To our knowledge, this
is the first study to examine patterns of parenting stress in
caregivers of young children (i.e., 1.5-5 year-old toddlers
and preschoolers) with early diagnosis of ASD, supported
by gold-standard diagnostic sample characterization, allow-
ing for measurement of simultaneous influences of behavior
problems, ASD symptoms, and sociodemographic variables
on parental stress.

Methods
Participants

Participants were enrolled in the ongoing longitudinal study
of early brain markers of ASD. Toddlers and preschoolers
with a diagnosis of ASD or behavioral concerns consist-
ent with ASD symptoms were referred to the study from
specialty autism clinics, state-funded early education and
developmental evaluation programs, local pediatricians, ser-
vice providers, and community clinics. Typically developing
(TD) children were recruited from the community, including
early head start programs, and via print and social media

advertisements. Participants in either group were screened
and excluded for any comorbid neurological disorders (e.g.,
cerebral palsy), history of perinatal Central Nervous System
(CNS) infection or gross CNS injury, non-febrile seizures,
and contraindications for MRI. Participants with known syn-
dromic forms of ASD (e.g., fragile X or Rett syndrome), as
ascertained from parent report, were also excluded, given
the study’s focus on idiopathic ASD (i.e., with no known
genetic causes). To limit known risk factors for develop-
mental delays among children enrolled in the TD group, TD
participants were also screened and excluded for prematurity
(<36 weeks of gestation), family history (in first degree rela-
tives) of ASD, intellectual disability, or other heritable psy-
chiatric or neurological disorders. Upon enrollment, diagno-
ses of ASD (also referred to as clinical best estimate [CBE]
in children younger than age three; Ozonoff et al., 2015)
were established in all participants in the ASD group in a
specialty clinic based on the DSM-5 criteria (Diagnostic and
Statistical Manual of Mental Disorders, 2013), supported
by Autism Diagnostic Observation Schedule, 2" Edition
(ADOS-2; Lord et al., 2012) administered by research-reli-
able clinicians, the Autism Diagnostic Interview-Revised
(ADI-R; Lord et al., 1994) administered to caregivers of
children older than 36 months, and expert clinical judgment.
Informed written consent was obtained from caregivers
under protocols approved by the Institutional Review Board.
This report includes cross-sectional data from 42 children
with ASD (12 females) and 36 TD children (19 females; see
Table 1 for participant characteristics).

Measures
Parental Stress

Parental stress was assessed with the Parenting Stress Index,
4th Edition (PSI-4; Abidin, 2012), a 120-item self-report
scale designed to measure stress experienced by parents of
children between the ages of one month and twelve years,
including specific aspects of parental stress arising from
the child’s behavior, from within the parent, and from the
parent—child relationship. Parents rate their agreement with
statements on a 5-point Likert scale ranging from “strongly
disagree’” to “strongly agree”. The PSI-4 yields three
overarching scores indexing stress related to Child- and
Parent-characteristics, and the overall parental experience
of stress (Total Stress). The Child Domain includes six sub-
scales summarizing sources of stress related to child mood,
demandingness, acceptability (or extent to which child’s
characteristics meet parental expectations), adaptability,
distractibility/hyperactivity, and the extent to which the par-
ent experiences interactions with the child as reinforcing.
The Parent Domain measures seven sources of stress related
to parent characteristics, including competence, parents’
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Table 1 Participant

L ASD (n=42) TD (n=36) p value
characteristics
Mean +SD Range Mean +SD Range
Age (months) 319+122 17-67 27.6+13.8 15-64 0.18
% Female? 25% 52% 0.01
% Hispanic* 43% 18% 0.02
% Mothers with college 47% 79% 0.001
education®
Income-to-needs ratio 4.6+2.6 0.2-9.4 45+3.2 0.3-9.3 0.15
MSEL ELC 73.6+18.0 49-107 105.4+16.2 80-143 <0.001
SCQ total 16.0+7.5 3-35 45+32 0-11 <0.001
ADOS-2 total 159+5.5 6-22 - - -

Income-to-Needs Ratio (INR) was derived by dividing the household income by the federal poverty thresh-
old defined by family size; an INR of one indicates living at the federal poverty line, which according to
the 2019 US government official poverty definition was $25,750/year for a family of four

MSEL Mullen Early Learning Scale ELC Early Learning Composite, Standard Score SCQ Social Commu-
nication Scale ADOS-2 Autism Diagnostic Observation Schedule, 2nd Edition

%Values denote counts and corresponding y? p values. Remaining comparisons reflect two-sample ¢ tests

and corresponding p values

sense of role restriction and constrained personal identity,
perceived emotional and physical support from the spouse
or parenting partner, affective status, isolation and social
support, sense of attachment to the child, and overall health.

Child Developmental and Behavioral Measures

All children were administered the Mullen Scales of Early
Learning (MSEL; Mullen, 1995), a clinician-administered
assessment of language, cognitive, and motor development,
which yields age-corrected standardized scores. The Vine-
land Adaptive Behavior Scales, 2nd Edition, Survey Inter-
view (Sparrow et al., 2005), a semi-standardized interview
yielding age-normed standard scores, was administered to
caregivers to assess the child’s adaptive communication,
daily living, social, and motor skills. Caregivers also com-
pleted the Child Behavior Checklist (CBCL; Achenbach
& Rescorla, 2000) for ages 1.5-5 years (CBCL 1%2-5), a
measure designed to assess broadband behavioral and emo-
tional problems, and the Social Communication Question-
naire, Current (SCQ); Rutter et al., 2003) a screener for social
delays associated with ASD administered primarily to rule
out ASD-like symptoms in TD children. All TD participants’
scores on the CBCL Total Problems, Internalizing Problems,
and Externalizing Problems subscales fell within the normal
range (all T scores < 63), and no TD participants exceeded
the SCQ cut-off score of 15 (all scores<11).

Socioeconomic and Sociodemographic Variables
Household-level SES was assessed based on the demo-

graphic information provided by caregivers, including
household income, number of individuals in the household,
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and highest level of education attained by either par-
ent. Gross annual income was reported on a follow-
ing scale: < $10,000, $10,001-20,000, $20,001-30,000,
$30,001-40,000, $40,001-50,000, $50,001-60,000,
$60,001-80,000, $80,001-100,000, $100,001-150,000,
$150,001-200,000, $200,001-250,000 and > $251,000.
Income measurements were converted to income-to-needs
ratio (INR) to account for family size (INR was derived by
dividing the household income by the federal poverty thresh-
old defined by family size; an INR of one indicates living
at the federal poverty line, which according to the 2019 US
government official poverty definition was $25,750 per year
for a family of four). Maternal education was rated on a six-
point scale: less than high school, completed high school,
vocational or technical school, some college, completed col-
lege, professional or doctoral training beyond college.

Analytic Strategy

Independent sample ¢ tests were used to examine group
differences (ASD v. TD) in parental stress. Pearson’s cor-
relations and multiple regression models were used to
examine relationships among clinical, developmental, and
demographic variables and parental stress (child- and par-
ent-related parental stress). The effects of covariates (age,
gender, ethnicity: Hispanic vs. Non-Hispanic, and num-
ber of children in the household) were also examined and
retained in regression models when significantly associated
with parental stress outcome variables. Regression model
specification was achieved by first including all variables
that showed significant bivariate associations with parental
stress (child- and parent-related parental stress, respectively)
as explanatory variables, and then iteratively removing
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from the models those variables that were not significant
predictors of parental stress when controlling for the influ-
ence of other variables. Finally, given some previous find-
ings suggesting that parental reporting of stress may differ
between mothers and fathers (Davis & Carter, 2008), all
analyses were also conducted with a subset of the dataset
that excluded parent-report measures provided by fathers
(n=13). Results from the mothers-only subset were nearly
identical to those from the full sample (i.e., yielded no dif-
ferences in statistical inference), and thus all subsequent
analyses are reported on the full sample.

Results
Diagnostic Group Differences in Parental Stress

Parents of young children with ASD reported significantly
higher levels of child-related stress than parents of TD chil-
dren (t(76)= — 8.0, Cohen’s d=- 2.0, p<0.001; see Fig. 1a).
Parents of children with ASD also reported higher levels
of parent-related stress, although the effect of diagnosis on
parent-related stress was considerably smaller than that on
child-related stress, while still relatively substantial (¢4, =
— 2.0, Cohen’s d=— 0.6, p=0.02; see Fig. 1b).

Bivariate Correlations Between Clinical and Developmental
Variables and Parental Stress

Relationships between parental stress indices and clinical,
developmental, and demographic variables were first exam-
ined with zero-order correlational analyses conducted sepa-
rately in each diagnostic group, as summarized in Fig. 2.
The results revealed that, in the ASD group, child-related
parental stress (PSI-4 Child Domain T score) was signifi-
cantly associated with parent-rated externalizing behavior
problems (r=0.72), oppositional behavior, ADHD-related

Fig. 1 Boxplots displaying PSI
Child (a) and Parent (b) domain

a) Child Domain (child-related stress)

and ASD-related behaviors as measured with CBCL, social
communication deficits (SCQ Total score), communica-
tion skills measured with Vineland, as well as non-child-
related stress indexed with the PSI-4 Parent Domain (all
rs >10.38l, all ps <0.009; see Fig. 2a). For parents of TD
children, child-related stress was associated with similar
CBCL indices, including externalizing behaviors (r=0.66),
oppositional behaviors, ADHD-related behavior, and behav-
iors associated with ASD, as well as communications and
socialization skills measured with Vineland (all rs >10.36l,
all ps <0.003; see Fig. 2b).

Notably, non-child related parental stress, indexed with
the PSI-4 Parent Domain score, was also associated with
child developmental variables. Namely, in parents of children
with ASD, non-child related parental stress was associated
with parent-rated autism symptoms (CBCL ASD-related
behaviors), parent-rated communication and socialization
skills (SCQ, Vineland Communication and Socialization),
and overall developmental skills (MSEL Early Learning
Composite; all rs>10.31, all ps <0.04; see Fig. 2a), with
higher skills and lower symptoms associated with lower
levels of stress. In the TD group, non-child related paren-
tal stress was significantly associated with income-to-needs
ratio, and parent-rated externalizing, oppositional, ADHD,
and ASD-related behaviors as measured with CBCL, as well
as with marital status, with single parents reporting higher
levels of stress (all s >10.391, all ps <0.02; see Fig. 2b).

Child and SES Predictors of Parental Stress

Given the observed bivariate associations between clini-
cal and developmental measures, and parent- and child-
related parental stress, we used multiple regression models
to examine unique variance in parental stress associated
with each predictor variable, considering all the variables
together. For a summary of all explanatory variables tested
in multiple regression models at the model specification

b) Parent Domain (non-child related stress)

T scores by diagnostic group. a 80- 80-
t=—28.0,p<0.001, b r=-2.0,
p<0.02
60- 60-
g ‘ | g & TD
g g = ASD
3 @
H 40-  40-
20- 20-
D ASD ™D ASD
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Fig.2 Correlation heat maps. Bivariate Pearson’s correlations

between the PSI-4 Child and Parent domain scores and developmen-
tal, clinical, and demographic variables in a participants with ASD
and b TDparticipants. Only significant correlations (at p<0.05,
uncorrected) are displayed in color. INRincome-to-needs ratio,
MELmaternal education level, CBCL Extexternalizing problems,
CBCL Opp oppositional defiance, Vine Comm Vineland Communica-

stage, see Table S1. Because none of the relevant covari-
ates (e.g., age, ethnicity, number of children in the home)
were significantly associated with parent- or child-related
stress, they were removed from the final regression mod-
els. For child-related parental stress, externalizing behav-
ior problems emerged as the strongest predictor (= 8.02,
12=0.50, p <0.001), controlling for the significant associa-
tions of ASD diagnosis (r=2.33, 2=0.07, p=0.02) and
parent-rated communication skills (r=— 2.75, ?=0.09,
p=0.007; see Table 2; Fig. 3a, b). Overall, greater exter-
nalizing behavior problems, diagnosis of ASD, and lower
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tion, Vine Soc Vineland Socialization, MSEL ELCMullen Scales of
Early Learning, Early Learning Composite score, MSEL Recreceptive
language, MSEL Expexpressive language. Higher scores on ADOS,
CBCL, and SCQ represent greater ASD symptoms and behavio-
ral problems, while higher scores on Vineland and MSEL represent
greater or more advanced developmental skills. Higher T scores on
PSI-4 represent greater levels of stress

communication skills, all significantly predicted higher
levels of child-related stress. For non-child-related stress,
lower socialization skills (as perceived by parents) were
significantly associated with greater parent-related stress
(Vineland Socialization t=— 3.98, ?=0.19, p=0.0001;
see Table 2; Fig. 3c). Further, there was a significant
diagnosis by income-to-needs ratio interaction effect on
non-child-related stress, such that higher income-to-needs
ratio was associated with lower parental stress in the TD
group, but not for parents of children with ASD (r=2.74,
2=0.09, p=0.01; see Table 2; Fig. 3d).

Table2 Summary of

final regression models of
demographic and behavioral
predictors of child-related and
non-child related parental stress

Estimated parameters

PSI child domain (child-related
stress)

PSI parent domain
(non-child-related
stress)

p (standard error)

p (standard error)

Intercept

Diagnosis

CBCL externalizing behavior
Vineland communication
Vineland socialization

INR (income to needs ratio)
INR X diagnosis interaction
Overall model fit (F, R?, p value)

34.8 (6.0)
4.5(1.9)
0.47 (0.05)
—0.12 (0.04)

78.0, 0.76, p<0.0001

77.75 (7.16)
- 8.45(3.3)

- 0.30(0.1)

- 1.01(0.5)

1.79 (0.7)

9.28, 0.36, p <0.0001
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Fig.3 a, b Scatterplots depicting significant associations between
PSI-Child domain T scores and scores on a parent-rated external-
izing behaviors (CBCL) and b parent-rated communication skills
(Vineland). Associations were significant when controlling for one
another and for the effect of diagnosis on child-relatedstress. ¢, d

Two Subgroups Determined by the Profiles of Parental
Stress

Given that child developmental and clinical characteristics
predicted both child-related and non-child related parental
stress, we applied k-means clustering to further explore
patterns of parent-related stress. Fourteen PSI child- and
parental-stress subscale scores for all (TD and ASD) chil-
dren were submitted to k-means clustering using a squared
Euclidean distance measure. The elbow method suggested
that the two-cluster solution provided the best fit for the data
(both three- and four-cluster solutions yielded a cluster with
size n=2; see Supplemental Fig. 1). The two resulting clus-
ters were compared on their values of each PSI subscale, as
well as on the proportion of children with ASD and overall
PSI Child- and Parent-Domain scores (see Fig. 4). Cluster
1 (n=44) was characterized by lower levels of both child-
and parent-related stress and included a higher proportion

0.0 25 5.0 7.5

Income:Needs Ratio

Scatterplots depicting significant associations between PSI-Parent
domain T scores and ¢ parent-rated socialization skills (Vineland) and
d income-to-needs ratio by diagnosis interaction. Associations were
significant when controlling for one another and for the effect of diag-
nosis

of TD children (nrp =31, nygp=13; see Fig. 4). Cluster 2
(n=39) was characterized by higher levels of both parent-
and child-related stress and a higher proportion of children
with ASD (nyp =35, npgp=34; see Fig. 4). Although Cluster
2 showed significantly higher levels of stress in both child-
and non-child domains (Fig. 4c), the difference between
the two clusters was particularly large in the child domain
(Child Domain: la6)=— 12, Cohen’s d=—- 3, p<0.001; Par-
ent Domain: 7;6)=— 7, Cohen’s d=— 1, p<0.001).
Point-biserial correlations were conducted to examine
associations between cluster membership and clinical,
developmental, and demographic variables in the ASD
group only (as there were only 5 TD participants in clus-
ter 2). Cluster membership was significantly correlated
with externalizing, oppositional, ADHD, and ASD-related
behaviors on the CBCL (all s > 0.32, all ps <0.03), such
that membership in Cluster 2 (representing higher levels
of parental stress) was associated with higher levels of
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Fig.4 a, b Parental stress cluster membership in a TD children
and b children with ASD. ¢ Bar plots depicting PSI Child and Par-
ent domain T scores (y-axis) by Stress Cluster (x-axis) with standard
error bars. d—i Boxplots displaying scores for each PSI child-related
subscale, in each cluster. j—q Boxplots displaying scores for each
PSI parent-related subscale, in each cluster. Child-related stress sub-
scales include: child’s d distractibility/hyperactivity, e adaptability, f
demandingness, g child mood, h the extent to which the parent expe-
riences interactions with the child as reinforcing, and i the extent to

reported behavioral problems in these domains. Clus-
ter 2 was also associated with higher impairments in
parent-rated communication skills measured with both
SCQ (r=0.40, p=0.009) and Vineland Communication
(r=-0.34, p=0.02). When the effects of developmental
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which child’s characteristics meet parental expectations (accept-
ability). Non-child-related stress subscales include: parent’s sense of
j competence, k parent’s affective status, 1 perceived emotional and
physical support from the parenting partner, m parent’s overall health,
n sense of isolation and social support, 0 sense of attachment to the
child, p sense of role restriction and constrained personal identity,
and q overall life stress. For d—q, dashed lines indicate clinically sig-
nificant threshold (at 90th percentile)

and clinical variables on cluster membership in the ASD
group were considered simultaneously, using logistic
regression, externalizing behaviors were the only signifi-
cant explanatory variable in the logistic regression model
(CBCL Externalizing z-score =2.65, p=0.007).
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Discussion

We examined associations between developmental, clinical,
and sociodemographic variables and parental stress in par-
ents of young children with and without autism spectrum
disorders. We found that parents of children with early diag-
nosis of ASD report higher levels of stress than parents of
typically developing children of the same age. However, con-
trolling for ASD diagnosis, externalizing behavior problems
were even more strongly associated with child-related paren-
tal stress than diagnosis, with higher levels of externalizing
behaviors associated with higher levels of stress. Addition-
ally, parent-rated child’s communication and socialization
skills were also associated with parental stress. In parents of
typically developing young children, but not of those with
ASD, income-to-needs ratio was negatively associated with
non-child related stress. Finally, when all children in the
sample (those with a diagnosis of ASD and TD children)
were considered together, a clustering analysis of parental
stress profiles revealed two subgroups: one with the prepon-
derance of parents of TD children who reported lower levels
of stress, and the other one consisting of mostly of parents of
children with ASD who reported higher levels of stress, with
the externalizing behaviors again emerging as the strongest
predictor of membership in the higher-stress cluster.

Our study adds to the growing literature demonstrating
associations between child externalizing behavior prob-
lems and parental stress in caregivers of young children
with early diagnosis of ASD. These findings highlight the
need to address stress in parents and caregivers of young
children with autism, and to target externalizing behavior
problems in early intervention for ASD, especially given
the remarkable continuity of externalizing behavior prob-
lems across childhood (Campbell, 2002).

These results align well with those from previous stud-
ies in older, school-age children with ASD demonstrat-
ing strong associations between externalizing behavior
problems and parental stress (e.g., Firth & Dryer, 2013;
Lecavalier et al., 2006). Notably, the links between exter-
nalizing behavior in early childhood and parental stress
have been also documented in caregivers of children with-
out ASD (McKee et al., 2008; Morgan et al., 2002; Wil-
liford et al., 2007). Although with these cross-sectional
data we were unable to examine the directionality of the
relationship between externalizing behaviors and parental
stress, previous findings in children and adolescents with
and without ASD indicate that this relationship may be
bidirectional (Neece et al., 2012; Rodriguez et al., 2019;
Woodman et al., 2015). Our findings may, thus, represent
the earliest phases of the cascading transactional process
that unfolds between parents and their children, highlight-
ing an important window for early intervention.

We also observed associations between early socialization
and communication skills and parental stress. These results
are also consistent with reports by others (DesChamps et al.,
2020; Firth & Dryer, 2013), and suggest that ASD-related
social communication deficits may contribute to parental
stress, perhaps by impacting parents’ sense of connectedness
to their children. Surprisingly, however, parent-rated sociali-
zation skills were associated with parent-related stress, but
not child-related stress (when controlling for the diagno-
sis by income-to-needs ratio interaction, and simple main
effects of each of these variables). One possible explana-
tion for this counterintuitive finding is that parent’s concern
for their children’s development carries over into parental
experience of stress in other areas of life. Alternatively, it
is possible that higher levels of parental stress contribute to
over-endorsing response biases on parent-report measures
and developmental interviews (Stokes et al., 2011), such that
parents experiencing more stress may report higher levels
of deficits or problems for their children. The latter would
indicate the need to control for parental stress in analyses
using parent-report measures of child development. Not-
withstanding, child social communication behaviors appear
to be significant predictors of parenting stress among all
parents, regardless of their child’s diagnosis.

Remarkably, lower income was associated with higher
levels of stress only among parents of typically developing
children. Although this finding is well in line with a robust
body of evidence on links between income and parental
stress (e.g., Gupta, 2007; Hurt & Betancourt, 2017; Neppl
et al., 2016; Santiago et al., 2011), this association did not
emerge in the ASD group. One possibility accounting for
the lack of observed association between income and paren-
tal stress in the ASD group is that the stressors associated
with raising a child with ASD may outweigh those asso-
ciated with having limited economic resources. Further, it
is possible that the relatively young age of the participants
studied may have impacted the extent to which parents of
children with ASD experienced finance-related stress, as the
cumulative cost of services and potential loss of income due
to disrupted routines increases over time for these families
(Cidav et al., 2012).

Notably, results did not differ when conducting analyses
using a subset of the data provided by mothers only (vs. the
full dataset where information was provided by mothers or
fathers). Although discussed heretofore as ‘parental stress,’
it is important to note that these results have been obtained
primarily from mothers, and reflect stress experienced
mainly by mothers. Previous work suggests that parental
reporting of stress may differ between mothers and fathers
(Davis & Carter, 2008; Moes et al., 1992). Findings suggest
that mothers of children with ASD experience higher levels
of stress than fathers (Moes et al., 1992), perhaps due to the
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higher responsibility mothers have taken on in raising chil-
dren. However, others have shown that mothers and fathers
report comparable levels of stress (Hastings et al., 2005),
but may experience stress based on different aspects of their
children’s development (Davis & Carter, 2008). Finally,
although not directly measured or examined in the present
study, stigma associated with ASD diagnosis may also con-
tribute to parental stress (Kinnear et al., 2016). Research and
programs aimed to reduce the stigma associated with ASD
diagnosis may also subsequently help reduce parental stress
in this population.

Findings from the present study need to be interpreted in
the context of several limitations. Due to the lack of longi-
tudinal data, we were unable to test directional hypotheses
regarding relationships between developmental and clinical
variables and parental stress, although previous work has
shown that relationships between these variables are bidirec-
tional (e.g., Rodriguez et al., 2019). Future work should aim
to examine these associations longitudinally beginning in
very early childhood (or even infancy) to contribute knowl-
edge on how these constructs interact over time. Addition-
ally, the lack of data on parent characteristics in our study
(e.g., parental mental health, parenting style) has further lim-
ited the inferences regarding what gives rise to associations
between child behavior and parental stress. Although we
had limited data regarding caregiver characteristics, those
who participated in our study represented a broad range of
the socioeconomic strata (see Table 1) and were recruited
through diverse avenues, including direct referrals from
specialty autism clinics, state-funded early education and
developmental evaluation programs, autism service provid-
ers, community clinics, and via print, digital, and social
media advertisements.

Further, the majority of the relationships between
parental stress and child characteristics were observed for
measures relying on parent report (vs. those derived from
clinician observation or objective performance-based test-
ing, such as autism symptoms measured with ADOS-2 or
early learning abilities measured with Mullen Scales of
Early Learning, all of which were available and included
in our analyses). Although parents provide invaluable
information on their children’s development and behavior
in home, parent-report measures are not immune to biases
that are present in any type of self-report measure (Gough
& Madill, 2012). Additionally, self-report data may be less
valid among people from lower SES backgrounds (Lee
et al., 2016). Therefore, we cannot completely rule out
confounding effects of parental reporting style as it relates
to observed associations between parental stress and par-
ent-reported child behaviors. Given that parental stress
may relate to reporting style regarding child development,
we recommend that researchers control for the impact
of parental stress when using parent-report measures in

@ Springer

developmental studies. Families who sought participation
in a research study on child development and autism may
show different response patterns than caregivers who are
reluctant to seek medical diagnoses or other services for
their children. Because our participants self-selected into
this research study, our findings may not generalize to car-
egivers who do not seek diagnosis or services. Finally, the
generalizability of the study findings may be limited by a
relatively modest sample size.

Overall, these results show that child externalizing behav-
ior problems account for the largest proportion of variance
in parental stress in young children with and without ASD,
when controlling for the significant effect of ASD diagno-
sis on parental stress. These findings highlight the need to
address stress in caregivers of very young children with
ASD, and to target externalizing behavior problems in this
population in particular.
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