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Abstract

Parents of children with autism spectrum disorder report elevated parenting stress. The current study examined bidirectional
effects between parenting stress and three domains of child functioning (ASD symptoms, internalizing behavior problems,
and externalizing behavior problems) across four time points in 188 families of children with ASD (ages 5-12 years). Mother
and father reports of parenting stress and child functioning were used in cross-lag models to examine bidirectional associa-
tions between parenting stress and child functioning. Results indicated parent-driven effects for child internalizing behavior
problems, while child externalizing behavior problems and ASD symptoms evidenced both parent-driven and child-driven
effects, in different ways for mothers versus fathers. Overall, findings have important implications for interventions for

families of children with ASD.
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Parents of children with autism spectrum disorder (ASD)
report a higher level of parenting stress than parents of chil-
dren without developmental disabilities (DD) and parents of
children with other types of DD (Estes et al. 2009; Hastings
2003; Hayes and Watson 2013). In addition to ASD symp-
toms, which include impairments in social interaction and
communication, along with restricted and repetitive behav-
iors (American Psychiatric Association 2013), children
with ASD exhibit high rates of co-occurring internalizing
(e.g., anxiety and depressed mood) and externalizing (e.g.,
hyperactivity and aggression) behavior problems (Kaat and
Lecavalier 2013; White et al. 2009). Cross-sectional stud-
ies have demonstrated associations between the child with
ASD’s severity of ASD symptoms and behavior problems
and mother and father parenting stress (e.g., Benson 2006;
Davis and Carter 2008; Lecavalier et al. 2006; Hartley et al.
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2011). In these studies, and ASD literature more broadly, it
is generally assumed that the child’s severity of ASD symp-
toms and behavior problems drive increases in parenting
stress. Yet, transactional models of child development (Hast-
ings 2002; Sameroff 2009) suggest that child and parent
interactions are linked in ongoing reciprocal ways. Within
a transactional model, the child with ASD’s symptoms and
behavior problems contribute to increased parenting stress,
which inadvertently alters parenting behaviors in ways that
reinforce the child’s ASD symptoms and behavior problems
(Guralnick 2011). The current study adds to the small body
of longitudinal research examining bidirectional effects
between parenting stress and child functioning in families of
children with ASD. We build on previous studies by examin-
ing how associations differ by domain of child functioning
(i.e., ASD symptoms vs. internalizing behavior problems
vs. externalizing behavior problems) and for mothers versus
fathers of children with ASD.

To date, only a handful of longitudinal studies have tested
bidirectional relations between parenting stress and the
functioning of children with ASD or other DD (Neece et al.
2012; Woodman et al. 2015; Zaidman-Zait et al. 2014). The
majority of these studies focused on children with devel-
opmental delays broadly. Overall, bidirectional associa-
tions between parenting stress and child behavior problems
were reported, but the direction of effects differed by child
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developmental stage and domain of child functioning. In a
15-year longitudinal study of families of children with devel-
opmental delays (Woodman et al. 2015), child internalizing
behavior problems and parenting stress were bidirectionally
related in early childhood (ages 3-5 years), whereas child
externalizing behavior problems and parenting stress were
not associated (in either direction). Neece and colleagues
(2012) similarly found that bidirectional effects between
overall child behavior problems (summed rating of inter-
nalizing and externalizing behavior problems) and parenting
stress were strongest in early childhood (aged 3-9 years)
in their sample of families of children with developmental
delays. In contrast to early childhood, Woodman et al. (2015)
only observed child-driven effects (i.e., child behavior prob-
lems predicted later parenting stress but not vice versa) for
both internalizing and externalizing behavior problems in
mid to late childhood (ages 5—10 years). In late childhood
to early adolescence (ages 1015 years), child-driven effects
were observed for externalizing behavior problems, but there
was not an association between child internalizing behavior
problems and parenting stress. Finally, only parent-driven
effects (i.e., parenting stress predicted later child behavior
problems but not vice versa) occurred for both child inter-
nalizing and externalizing behavior problems in mid to late
adolescence (Woodman et al. 2015). In summary, in families
of children with developmental delay, there is evidence for
reciprocal influences between parents and children in early
childhood, child-driven effects in mid childhood to early
adolescence, and parent-driven effects in mid to late ado-
lescence. Moreover, child internalizing behavior problems
appear to have stronger effects on parenting stress early in
childhood, whereas child externalizing behavior problems
have stronger effects on parenting stress in late childhood
and early adolescence.

Only one published longitudinal study (Zaidman-Zait
et al. 2014) has examined bidirectional links between par-
enting stress and child functioning in families of children
with ASD. This study examined early childhood (ages 3-6
years). In contrast to the pattern seen for families of children
with developmental delay, Zaidman-Zait et al. (2014) found
only parent-driven effects for both child internalizing and
externalizing behavior problems (i.e., parenting stress pre-
dicted later increases in child internalizing and externalizing
behavior problems but not vice versa). It is possible that
the heightened level of parenting stress reported by parents
of children with ASD, relative to parents with other types
of DD (e.g., Estes et al. 2013; Hayes and Watson 2013),
means that parenting stress is a particularly strong determi-
nant of child functioning in families of children with ASD.
Given globally high parenting stress, parents of children
with ASD may be more reactive to their child’s behavioral
challenges. Alternatively, it is possible that children with
ASD are more sensitive to negative parenting responses that
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stem from parenting stress than are children with other types
of DD; as a result, children with ASD may show greater
change in behavior problems following high parenting stress
responses.

Further research in ASD samples is needed to explore
whether the direction of associations between child internal-
izing and externalizing behavior problems and parent stress
is similar at later child developmental stages. Research is
also needed to examine whether the severity of child ASD
symptoms are linked in bidirectional ways with parenting
stress. To-date, longitudinal studies examining bidirectional
effects between child functioning and parenting stress have
been limited to internalizing and externalizing behavior
problems. Previous longitudinal investigations of the asso-
ciation between child ASD symptom severity and parenting
stress have reported an effect of severity of child ASD symp-
toms on later parenting stress (Estes et al. 2013). However,
the opposite direction of effects (i.e., effect of parenting
stress on later child ASD symptom severity) was not exam-
ined, and thus it is not clear if parenting stress also drives
increases in child ASD symptom severity. Finally, there is
a need to examine whether transactional links between par-
enting stress and child functioning differ for mothers versus
fathers of children with ASD. In previous studies, moth-
ers of children with ASD reported higher parenting stress
than fathers (Dabrowska and Pisula 2010; Lounds et al.
2007). Given our hypothesis that a context of globally high
parenting stress may mean that parenting stress is a strong
determinant of child functioning, it possible that mothers
will evidence more parent-driven pathways than fathers of
children with ASD.

Current Study

The goal of the current study was to examine the bidirec-
tional associations between parenting stress and the severity
of child ASD symptoms and internalizing and externalizing
behavior problems across four time points, spanning 3 years
in mid to late childhood (children with ASD originally aged
5-12 years). There was one overall research question with
two sub-questions: What is the direction of effects between
parenting stress and the functioning of children with ASD?
(a) Do these effects differ based on the domain of child func-
tioning—ASD symptoms, internalizing behavior problems,
and externalizing behavior problems? (b) Do these effects
differ for mothers versus fathers? Based on prior research
(Zaidman-Zait et al. 2014), we expected to find stronger
parent-driven effects (i.e., parenting stress would positively
predict later child internalizing and externalizing behavior
problems) than child-driven effects. In contrast, severity of
child ASD symptoms was hypothesized to be a stronger pre-
dictor of later parenting stress than vice versa given prior
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evidence (Estes et al. 2013). Given previous reports that
mothers’ have higher parenting stress than fathers of chil-
dren with ASD (e.g., Dabrowska and Pisula 2010), parent-
driven effects (i.e., parenting stress positively predicting
later change in child functioning) were hypothesized to be
stronger in mothers than in fathers.

Method

Participants in this study were part of an ongoing longitudi-
nal study in Midwestern, United States. The original sample
consisted of 188 families whose child had received a diag-
nosis of ASD and was aged 5-12 years. Participants were
recruited through school mailings, postings on websites,
listservs, and agencies that service families of children with
ASD. Parents provided medical or educational records to
document that the child had received a diagnosis of ASD and
this diagnostic evaluation had to have included the Autism
Diagnostic Observation Schedule (ADOS; Lord et al. 1989,
ADOS-2; Lord et al. 2012). All but five children had a Total
t score <60 on the Social Responsiveness Scale, Second
Edition (SRS-2; Constantino and Gruber 2012) based on
parent report. However, based on review of all information
(i.e., medical/educational records, ADOS scores, and teacher
report of SRS-2) it was ultimately determined that these chil-
dren met diagnostic criteria for ASD and were included in
the sample. Study inclusion criteria also included parents
being in a long-term committed relationship (>3 years) in
which they cohabited, and both parents agreeing to be in
the study.

The current study is based on four waves of data col-
lection that occurred over the course of 3 years, referred
to as Time 1 (T1), Time 2 (T2), Time 3 (T3), and Time
4 (T4), which were spaced approximately 12 months
apart. Table 1 provides a summary of parent and child
socio-demographic information for the 188 families at T1.
Parents had an average age of 39.68 years (SD=15.98);
mothers (M =38.7, SD=5.6) and fathers (M =40.7,
SD =6.2). The target child with ASD had an average age
of 7.90 years (SD=2.3). The majority of target children
were male (86%), less than half had intellectual disabil-
ity (34.6%), and 10.7% were of ethnic/racial minority
status. Across the four time points, 22% of the families
dropped out of the study (T2=171, T3=151, T4=146).
The reasons for dropping out of the study included: moved
(n=26), could not be reached (n=12), declined (n=15),
and divorced/separated (n = 8). Families who dropped out
of the study did not significantly differ from those who
remained in the study in maternal age (r (187)=1.12
p=.27), child age (¢ (187)=1.16, p=.0.35), maternal
years of education (¢ (187)=0.28 p=.0.78), paternal years
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Table 1 Family socio-demographic information at Time 1
Families of children with ASD (N=188)
Parents
Mother’s age, years (M [SD]) 38.7 (5.6)
Father’s age, years (M [SD]) 40.7 (6.2)
Income (M [SD]) US$80-
89,000
(US$30,000)
Education (n (%))
> High school 13 (3.5%)
High school degree/GED 33 (17.3%)
Some college 60 (16.0%)
College degree 167 (44.4%)
Some graduate 22 (5.9%)
Graduate degree 72 (19.1%)
Race/ethnicity (n [%])
Caucasian, non-Hispanic 334 (88.8%)
Hispanic 25 (6.6%)
African-American 4(1.1%)
American Indian 1(0.3%)
Asian/Pacific Islander 9 (2.4%)
Multiple 3 (0.3%)
Child w/ASD
Age, years (M [SD]) 7.90 (2.3)
Male (n [%]) 161 (86%)
Intellectual disability (n (%)) 65 (34.6%)

CBCL internalizing behavior problems (M [SD]) 63.0 (9.6)
CBCL externalizing behavior problems (M [SD]) 60.1 (11.1)
SRS-2 total (M [SD]) 77.8 (10.6)

Means and standard deviations from CBCL and SRS taken from
mother report self-report at Time 1

ASD autism spectrum disorder, SD standard deviation, CBCL t-scores
on child behavior checklist internalizing and externalizing subscales,
SRS social responsiveness total t-score

of education (# (187)=0.31 p=.0.76), household income
(¢t (187) = —0.38, p=.0.71), child SRS-2 Total score (¢
(187)=1.08, p=.0.29) or CBCL Total score (¢ (187) =
—0.53, p=.0.58).

Procedure

The study was approved by an Institutional Review Board.
Data used in the present study were obtained through par-
ent self-report questionnaires collected at each of the four
time points that asked about child functioning and parent-
ing stress, among other family experiences. Mothers and
fathers completed these measures independently during
2.5 h home/or lab visits. Parents were paid $50 for their
participation in this portion of the study at each time point.

@ Springer



1890

Journal of Autism and Developmental Disorders (2019) 49:1887-1898

Measures
Parenting Stress

Mothers and fathers completed the Burden Interview (Zarit
et al. 1980), which measures personal distress and difficulty
associated with parenting and caring for children. Sam-
ple items include: “I feel strained in my interactions with
my child,” and “I feel stress between trying to give to my
child as well as to other family responsibilities, job, etc.”
The Burden Interview consists of 29-items, rated on a four-
point scale from O (rot at all) to 3 (extremely). In the present
study, the total score was used as a global measure of par-
enting stress with higher scores indicating greater levels of
parenting stress. This measure has been used with parents of
children with DD (Greenberg et al. 1993) and ASD (Hartley
et al. 2016, 2011) and has demonstrated strong reliability
and good concurrent validity in this sample when compared
to other self-report measures of parenting stress [Blinded for
Review]. Moreover, the Burden Interview has been shown to
be sensitive to change across time and in relation to fluctua-
tion in the behavior problems of grown children with ASD
(Orsmond et al. 2006). In the present sample, at Time 1, the
Cronbach’s alphas for the total score were 0.87 and 0.86 for
mothers and fathers, respectively.

Child Behavior Problems

The child with ASD’s level of internalizing and externaliz-
ing behavior problems were assessed with the Child Behav-
ior Checklist for ages 125 years (preschool form) and ages
6-18 years (school age form) (CBCL; Achenbach and Res-
corla 2001). The CBCL has been widely in the general popu-
lation (Achenbach 2009) and children with ASD (Mazefsky
et al. 2011) in the assessment of child behavior problems
and emotional difficulties. Items on the CBCL are rated on
a three-point Likert scale (0= Not true, 1 =Somewhat or
sometimes true, and 2 = Very true or often true), and create
a Total Internalizing Behavior Problem and Total Exter-
nalizing Behavior Problem t-score (M =50 and SD =10),
which were analyzed in the present study. The CBCL has
been shown to have strong discriminant, convergent, and
predictive validity, as well as high inter-rater between moth-
ers and fathers and strong test—retest reliability (Achenbach
and Rescola 2000, 2001). For the preschool form, at Time
1, the Total Internalizing Behavior Problem subscale had a
Cronbach’s alpha of 0.91 for mothers and 0.84 for fathers;
the Total Externalizing Behavior Problem subscale had an
alpha score of 0.93 for mothers and 0.92 for fathers. Alpha
coefficients for the school-age form at Time 1 were 0.85
on the Total Internalizing Behavior Problems subscale for
both mothers and fathers; the Externalizing Behavior Prob-
lems subscale had an alpha coefficient of 0.90 for mothers
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and 0.89 for fathers. The CBCL has been found to capture
change across time and in relation to referred and nonre-
ferred samples of children with anxiety disorders and exter-
nalizing disorders (Nakamura et al. 2009).

Autism Symptoms

Severity of the child’s ASD symptoms was assessed via
the Social Responsiveness Scale (SRS-2; Constantino and
Gruber 2012). The SRS is a 65-item measure that assesses
the level of social impairment associated with ASD.
Respondents are asked to rate each item on a 4-point Lik-
ert scale (1 =Not true, 2= Sometimes true, 3 = Often true,
and 4 =Almost always true). The Total raw score for the
SRS-2 ranges from 0 to 195, with higher scores indicating
a higher severity of impairment. The internal consistency,
inter-rater reliability, and test—retest reliability of the SRS-2
has been shown to be strong (Constantino and Gruber 2012).
Additionally, the SRS-2 has demonstrated criterion validity
with the ADI-R, with correlations between 0.52 and 0.79
(Constantino and Gruber 2012). The SRS has been shown to
clinically differentiate between typically developing popula-
tions and populations with ASD, and to change in response
to intervention (Constantino et al. 2009). In the present sam-
ple, the Cronbach’s alpha for the SRS-2 Total score was 0.87
for mothers and 0.85 fathers, respectively.

Data Analytic Plan

Boxplots and descriptive statistics were used to examine the
distribution of study variables. Paired sample t-tests were
then used to examine mother-father, within-couple, differ-
ences in main study variables across T1-T4. The main study
question was examined using three multi-group cross-lag
panel analyses conducted in structural equation modeling
(SEM) in MPlus software (Muthen and Muthen 2012). Spe-
cifically, SEM models examined the possible bidirectional
relations between parenting stress and the child with ASD’s
internalizing behavior problems, externalizing behavior
problems and ASD symptoms from one time point to the
next, while controlling for previous individual differences
between constructs across the four discrete measurement
occasions (T1-T4). Mother reported variables (parenting
stress and child functioning) were utilized in the models
examining mother effects and father reported variables
(parenting stress and child functioning) were used in mod-
els examining father effects. Models examined the effect of
the preceding time point (i.e., 12 months earlier). Means
and standard deviations for key measures at each time point
are included in Table 2. In order to separately examine
effects for mothers and fathers, a dichotomous grouping
variable was created (mothers =0 and fathers = 1). The three
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Table 2 Means for predictor and outcome variables by parent gender

Variable Mothers (M/SD) Fathers (M/SD) T value
Parenting stress
Time 1 22.71 (8.8) 20.59 (8.0) 3.16%*
Time 2 22.59 (9.0) 20.45 (8.3) 2.88%%*
Time 3 22.76 (9.0) 19.89 (9.0) 3.15%%*
Time4 23.02 (9.9) 20.76 (9.1) 2.23%
Child externalizing behaviors
Time 1 60.05 (11.1) 59.62 (10.3) 0.68
Time 2 57.07 (11.0) 57.76 (10.1) -0.87
Time 3 56.60 (10.7) 56.93 (10.2) -0.41
Time 4 56.56 (10.6) 56.69 (11.2) -0.16
Child internalizing behaviors
Time 1 62.99 (9.6) 61.97 (9.4) 1.37
Time 2 61.14 (10.2) 60.64 (9.2) 0.60
Time 3 61.15 (9.5) 59.43 (9.7) 1.64
Time 4 61.30 (9.2) 60.65 (9.2) 0.71
Child ASD symptoms
Time 1 77.84 (10.6) 76.23 (9.9) 2.25%
Time 2 75.45 (10.3) 74.15 (10.7) 1.53
Time 3 75.58 (10.9) 73.41 (11.6) 2.33*
Time 4 74.82 (11.7) 74.10 (11.2) 0.83

ASD autism spectrum disorder
*p<.05; **p<.01

multi-group cross-panel SEM models each focused on one
of the domains of child functioning: internalizing behav-
ior problems, externalizing behavior problems, and ASD
symptoms. Full information maximum likelihood (FIML)
was used to account for missing data (Little 2013) missing at
random across the four time-points. Multiple fit indices were
examined to assess the overall fit of the data. The Chi square
statistic, a global fit index, was used in addition to the root
mean squared error of approximation (RMSEA) with values
between 0.05 and 0.08 indicating a measure of close fit and
values less than 0.08 indicating adequate fit. Further, incre-
mental fit indices such as the comparative fit index (CFI) and
Tucker-Lewis index (TLI) were also examined. For CFI and
TFI, values above 0.90 are considered acceptable fit values
(Hu and Bentler 1999; Little 2012).

Results

Measures of child functioning and parenting stress had a
normal distribution, without skew. Paired sample t-tests
indicated a significant difference between mother and
father report of parenting stress at T1 (r=3.16, p <0.01),
T2 (1=2.88, p = 0.01), and T3 (r=3.15, p<0.01), and T4
(r=2.23, p=0.03). At all time-points, mothers reported
higher parenting stress than fathers. There were no

Table 3 Panel analysis for mother and father parenting stress and
child internalizing behavior problems

Time point  mother report (SE) p father report (SE)

Cross-effects Internalizing behavior problems — Later

parenting stress

1-2 0.09* 0.06
23 -0.05 0.08
3—4 0.03 0.01

Parenting stress — Later internalizing
behavior problems

1-2 0.20%* 0.297%%*
2-3 0.21%* 0.08
3—4 0.09 0.19%
Lagged-effects
Internalizing behavior
1-3 0.35%%** 0.09
2—4 0.25%%** 0.43%***
Parenting stress
1-3 0.38%*%#* 0.23%**
2—4 0.33%* 0.26*

Values reported in this table are standardized estimates
*p <0.10; *p < 0.05; **p < 0.01, **#p < 0.001

significant differences between mother and father report
of child internalizing and externalizing behavior problems
across the four time points. In terms of ASD symptoms,
mothers and fathers differed on their reports at T1 (r=2.25,
p<0.05) and T3 (t=6.11, p<0.001); there were no sig-
nificant mother-father differences at the other time points.
The results of the three cross-lagged models testing the
bidirectional effects parenting stress and child function-
ing are described below. Based on suggestions from initial
modification indices, additional lagged paths were added
to all three models. Paths for T1 predicting T3 and T2 pre-
dicting T4 were added for parenting stress and internalizing
behaviors, externalizing behaviors, and ASD symptoms.
There were significant lagged effects for both mothers and
fathers in terms of parenting stress and child internalizing
behavior problems (see Table 3). There were also significant
lagged effects for mothers and fathers with regards to par-
enting stress and externalizing behavior problems (Table 4)
and ASD symptoms (Table 5). Cross-effects for all models
remained significant despite the addition of lagged paths.
The most parsimonious model was used since additional
lagged paths did not produce a significant improvement in
model fit. Final standardized estimates for each final model
are described below.

Child Internalizing Behavior Problems

Table 3 displays parameter estimates for cross-lagged
effects between parenting stress and child internalizing
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Table 4 Panel analysis for mother and father parenting stress and
child externalizing behavior problems

Time point  mother report (SE) p father report (SE)

Cross-effects Externalizing behavior problems — later

parenting stress

1-2 0.08* —-0.08"
23 0.04 -0.03
3—4 0.07 0.20%**

Parenting stress — later externalizing
behavior problems

1-2 0.21%* 0.12
2—-3 0.36%* 0.16*
34 —0.01 0.03

Lagged-effects

Externalizing behavior

1-3 0.42%%* 0.21%*

2—4 0.18%* 0.34#%#%*
Parenting stress

1-3 0.35%%** 0.24%*

2—4 0.327%%% 0.21%*

Values reported in this table are standardized estimates
* p<0.10; #p <0.05; **p <0.01, ***p <0.001

behavior problems. Model fit indices for parenting stress
and child internalizing behavior problems demonstrated
fair fit: % (32)=43.96, p=0.08, CFI=0.99, TLI=0.98,
and RMSEA =0.05. Cross-lagged panel analysis for the
model using mother-report data demonstrated high stability
across all time-points for parenting stress (T1-T2: f=0.82,
p<0.001; T2-T3: f=0.57, p<0.001; and T3-T4: =0.61,
p<0.001) and child internalizing behavior problems

(T1-T2: $=0.59, p<0.001; T2-T3: f=0.29, p <0.001; and
T3-T4: f=0.58, p<0.001). Figure 1 shows cross-lagged
effects for mother-report data of parenting stress and child
internalizing behavior problems. Cross-lagged panel analysis
for the model using father-report data also showed adequate
stability across time points for parenting stress (T1-T2:
p=0.76, p<0.001; T2-T3: f=0.65, p<0.001; and T3-T4:
$=0.58, p<0.001) and internalizing behavior problems
(T1-T2: p=0.48, p<0.001; T2-T3: f=0.49, p<0.001;
and T3-T4: =0.22, p <0.01). Figure 1 shows cross-lagged
effects for father-report data of parenting stress and child
internalizing behavior problems. As shown in Table 3, there
were no significant cross-lagged effects from child internal-
izing behavior problems to later parenting stress for mothers
or fathers. Although, there was a trend-level cross-lagged
effect from T1 child internalizing behavior problems to T2
parenting stress in mothers (f=0.09, p=0.07). In contrast,
there were several significant cross-lagged effects from early
parenting stress to later child internalizing behavior prob-
lems for both mothers (T1-T2: #=0.20, p=0.01; T2-T3:
$=0.21, p=0.01) and fathers (T1-T2: f=0.29, p<0.001;
T3-T4: f=0.19, p=0.02).

Child Externalizing Behavior Problems

Model fit for the multi-group cross-lagged panel SEM
examining parenting stress and externalizing behav-
ior problems was adequate: X2 (32)=31.18, p=0.50,
CFI=1.00, TLI=1.00, and RMSEA =0.00. Figure 2
shows the cross-lagged model for mothers. The model
demonstrated stability effects across all time-points for
parenting stress (T1-T2: f=0.81, p<0.001; T2-T3:

Table 5 Panel analysis for

; Time point  mother report (SE) p father report (SE)
mother and father parenting
stress and child ASD symptoms Cross-effects ASD symptoms — later parenting stress
1-2 0.07 0.12%%*
2—-3 0.09* 0.00
3—4 0.14%* 0.05
Parenting stress — ASD symptoms
1-2 0.15* 0.18%*
23 0.13* 0.25%%*
3—4 0.09 0.05
Lagged-effects
ASD symptoms
1-3 0.41%%** 0.28%***
2—4 0.227%* 0.41%**
Parenting stress
1-3 0.37%#** 0.26%**
2—4 0.32%%* 0.21*

Values reported in this table are standardized estimates
*p<0.10; *p <0.05; **p <0.01, ***p <0.001
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$=0.55, p<0.001; and T3-T4: $=0.59, p<0.001), and
child externalizing behavior problems (T1-T2: #=0.65,
p<0.001; T2-T3: =0.16, p=0.05; and T3-T4: f=0.71,
p <0.001). Figure 2 shows the cross-lagged model
for fathers. The model showed high stability across
all time points for parenting stress (T1-T2: f=0.74,
p<0.001; T2-T3: #=0.70, p<0.001; and T3-T4:
$=0.51, p<0.001) and externalizing behavior problems
(T1-T2: f=0.70, p<0.001; T2-T3: f=0.56, p <0.001;
and T3-T4: f=0.66, p <.0.001). Mother and father report
crossed-lag effects from T1 to T4 are listed in Table 4. As
shown in Table 4, T3 child externalizing behavior signifi-
cantly predicted parenting stress at T4 for fathers. There
were also trend-level cross-lagged effects from T1 child
externalizing behavior problems to T2 parenting stress
for mothers (f=0.08, p=0.06) and fathers (f=0.08,
p=0.07). In the opposite direction, there were significant
cross-lagged effects from parenting stress to later child
externalizing behavior problems for mothers from T1 to
T2 (=0.21, p=0.01) and T2 to T3 ($=0.36, p < 0.001).
There was a significant cross-lagged effect from T2

parenting stress to T3 child externalizing behavior prob-
lems for fathers (T2-T3: f=0.16, p=0.03).

ASD Symptoms

Table 5 displays the estimates for cross-lagged effects
between parenting stress and child ASD symptoms. Results
indicated good fit to the data: X2 (32)=50.14, p=0.02,
CFI=0.99, TLI=0.98, and RMSEA =0.05 (CI=0.02-0.08).
Parenting stress was adequately stable for mothers and
fathers across time points (mother T1-T2: f=0.82,
p<0.001, T2-T3: #=0.50, p<0.001, T3-T4: =0.54,
p <0.001; father T1-T2: #=0.72, p<0.001, T2-T3:
$=0.66, p<0.001, T3-T4: f=0.58, p<0.001). Child
ASD symptoms were also stable across time points (mother
T1-T2: p=0.66, p<0.001, T2-T3: #=0.41, p<0.001,
T3-T4: =0.53, p<0.001; father T1-T2: f=0.76,
p<0.001, T2-T3: f=0.56, p<0.001, T3-T4: =0.46,
p<0.001). As shown in Fig. 3, there were significant cross-
lagged effects from early child ASD symptoms to later par-
enting stress in mothers at two time points (T2-T3: #=0.09,
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Fig.3 Cross-lag model for
autistic symptoms and parenting
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p=0.06, T3-T4: f=0.14, p<0.01). There was also a sig-
nificant cross-lagged effect from T1 child ASD symptoms to
T2 parenting stress for fathers (T1-T2: #=0.12, p=0.01). In
the opposite direction, there was a significant cross-lagged
effect from T1 parenting stress to T2 child ASD symptoms
for mothers and fathers (mother: f=0.15, p=0.04; father:
p=0.17, p=0.03). There was also a cross-lagged effect from
T2 parenting stress to T3 child ASD symptoms for fathers
(#=0.25, p<0.01).

Discussion

Few longitudinal studies have examined the potential bidi-
rectional associations between parenting stress and child
functioning in families of children with ASD (e.g., Zaidman-
Zait et al. 2014). Instead, it is generally assumed that this
pattern of associations flows in only one direction; specifi-
cally, that the child with ASD’s behavior problems and ASD
symptoms contribute to high parenting stress (e.g., Estes
et al. 2013). Yet in other studies, parenting stress has been
found to predict greater increases in child behavior prob-
lems at a later time point, but not vice versa (Osborne and
Reed 2009). It is evident from the literature that the strength
and direction of these associations may vary on account of
methodological approaches and sample characteristics. The
current study employed a multi-group cross-lagged panel
design to examine the directional association between par-
enting stress and three domains of child functioning—ASD
symptoms, internalizing behavior problems, and external-
izing behavior problems—across four time points, spanning
3 years, in families of children with ASD who were in mid
to late childhood. The study also built on previous studies
by simultaneously evaluating and comparing the direction
of effects for mothers versus fathers of children with ASD.
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Overall, results from the study support a transactional
model (Hastings 2002; Sameroff 2009), in which there are
bidirectional associations between parenting stress and the
behavior problems and ASD symptoms of children with
ASD. However, the direction of effects between parent-
ing stress and child functioning was contingent on domain
of child functioning and changed across time. In regards
to child internalizing behavior problems (e.g., social with-
drawal and depressed mood), we found a parent-driven pat-
tern. Specifically, parenting stress positively predicted later
increases in internalizing behavior problems in children with
ASD from one time point to the next, but not vice versa. This
pattern of parent-driven effects occurred in both mothers
and fathers, but was most prominent in mothers of children
with ASD. A similar finding was reported by Zaidman-Zait
et al. (2014) in their sample of young children with ASD.
Thus, the internalizing behavior problems of children with
ASD appear to be triggered by high parenting stress across
middle to late childhood. In particular, high parenting stress
in mothers may lead to increases in the child with ASD’s
internalized behavior problems given findings that moth-
ers often experience greater stress due to differences in role
specialization (i.e., caregiver demands related to child care)
in families of children with ASD (Hartley et al. 2014).

In contrast to child internalizing behavior problems, we
detected a pattern of associations between child external-
izing behavior problems and ASD symptoms and parenting
stress that resulted in separate effects for mothers and fathers
of children with ASD and differed across time points. In
regards to child externalizing behavior problems, early on,
parenting stress led to increases in child externalizing behav-
ior problems in mothers and fathers of children with ASD.
This pattern suggests that a context of high parenting stress
may not only lead to child internalizing behavior problems
such as withdrawal and avoidance, but also to child external-
izing behavior problems such as aggression and impulsivity
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in children with ASD. In the opposite direction, child exter-
nalizing behavior problems led to increases in parenting
stress in fathers of children with ASD at the last time point.
Thus, with increasing age, the externalizing behaviors of
older children with ASD may become increasingly irksome
and difficult to manage for fathers. It is not clear why this
same effect was not seen in mothers. In previous studies
on children with ASD and adolescents with ASD, fathers
reported having more difficulty than mothers setting limits
and managing difficult child behaviors (Falk et al. 2014).
These difficulties may be especially triggered by external-
izing child behaviors and become more prominent as the son
or daughter with ASD ages.

In our sample, child ASD symptoms led to increases in
parenting stress for mothers and fathers of children with
ASD, with these child-driven effects stronger earlier on for
fathers and later on for mothers. Thus, unlike child behavior
problems (both internalizing and externalizing), child ASD
symptoms drove increases in parenting stress early on in
the study. Child ASD symptom severity has been found to
predict parenting stress in previous studies of young children
with ASD (Estes et al. 2009, 2013), suggesting that parents
may be particularly distressed by ASD symptoms during
early to middle childhood. In the opposite direction, in early
time points in our study, parenting stress in mothers and
fathers also positively predicted later child ASD symptoms.
Thus, in a reciprocal process, parents may be stressed by
their child’s ASD symptoms, which in turn, alters parenting
responses in ways that increase the severity of child ASD
symptoms.

In general, parenting stress appeared to have a lower
impact on the functioning of children with ASD at later
rather than earlier time points in our study. It may be that
contexts other than the family have an increasing influence
on the functioning of children with ASD into older child-
hood and emerging adolescence. Indeed, in previous studies
the influence of school and peers on providing social support
in relation to emotional problems has been shown to increase
during adolescence (Helsen et al. 2000; Teacher-Ryan and
Patrick 2001). Overall, mother and father parenting stress
and the child’s ASD symptoms, internalizing behavior
problems, and externalizing behavior problems remained
moderately stable across 3 years, which is consistent with
previous studies (Baker et al. 2003; Lecavalier et al. 2006;
Zaidman-Zait et al. 2014). Thus, parents who initially had
high parenting stress generally continued to have high stress
across the 3 years. Similarly, children’s internalizing and
externalizing behavior problems and ASD symptoms dem-
onstrated moderate stability across the 3 years. Although
mothers reported a higher level of parenting stress than
fathers, at a within-couple level, mother and father ratings of
child ASD symptoms, internalizing behavior problems, and
externalizing behavior problems were largely comparable

at all time points. However, there were mother-father differ-
ences in report of child ASD symptoms, which has also been
seen in previous studies (Falk et al. 2014), and may reflect
differences between mothers and fathers in time spent in
childcare and unique parenting experiences with their child
with ASD (Hartley et al. 2011).

There were several strengths to the present study. The
study is one of the few to separately assess mother and father
reported measures of child functioning and parenting stress
in a longitudinal design, and the first to examine bidirec-
tional effects related to three domains of child function-
ing (i.e., ASD symptoms in addition to internalizing and
externalizing behavior problems). Standardized measures
of child functioning were obtained separately from mothers
and fathers. The study also has limitations. Shared method
variance (i.e., single and same reporter) on measures of
parenting stress and child functioning is a concern. Parents
experiencing higher parenting stress may be more likely
to negatively rate their child’s functioning. Additionally,
though significant differences between mother and father
reports of autism symptoms emerged over the course of
the study, measures of child functioning may not be sensi-
tive to naturally occurring variation within children’s home
environments and changing contexts over time (e.g., school
environments), both of which contribute to changes in child
behavior (Blair et al. 2014). Though the analytic approach
used in this study allowed us to “control” for previous levels
of these variables, they limit our ability to model change
in these constructs over time and account for unobserved
confounds (e.g., parent well-being, number of children, and
support services) that may also account for variation in chil-
dren’s behavioral functioning and association between par-
enting and child functioning. Future research should include
self-report of internalizing and externalizing functioning for
older children, and/or other methods of measurement (e.g.,
physiological measures), to more fully capture experiences
(e.g., anxious thoughts) not easily observable by parents.
The study sample was largely White European and of middle
socio-economic status, which limits the generalizability of
findings. Children with ASD were also largely male (86%).
Females with ASD are argued to be under-identified and
under-represented in research (Kreiser and White 2014), and
have been shown to present with a slightly different profile
of ASD symptoms and co-occurring behaviors (Solomon
et al. 2012). It is possible that our measures were less sensi-
tive at capturing the functioning of females with ASD and/or
the pattern of associations between parenting stress and child
functioning seen in the current study may not reflect that of
families of females with ASD. In addition, only families
with two co-residing parents were recruited for the study.
Thus, findings may not generalize to those of single-parent
families. Finally, the sample size did not allow us to examine
how bidirectional effects between parenting stress and child
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functioning may differ based on family characteristics such
as child gender or ID status or parent social support, or fam-
ily major life events (e.g., moving, parent health condition,
parent new job).

Implications and Future Directions

Findings from the current study have important implications
for interventions and supports for children with ASD and
their families. Family-based interventions that are directed
at both parents and children with ASD may be optimal given
the reciprocal ties between parenting stress and child func-
tioning. For example, such family-based interventions could
include parent training to teach parents how to cope with
parenting stress (e.g., mindfulness practices or relaxation
strategies) and how to respond to challenging child behav-
iors in adaptive ways. Indeed, mindfulness-based interven-
tion strategies have found to reduce parent psychological dis-
tress in families of children with ASD (Dykens et al. 2014,
Ferraioli and Harris 2013; Lunsky et al. 2017). Moreover,
parents could be educated about the domains of child func-
tioning that trigger of parenting stress, and at what child
developmental stages. In turn, parent trainings could educate
parents on ways to avoid a negative feedback loop whereby
parenting stress leads to negative parenting responses that
inadvertently reinforce challenging child behaviors. Indeed,
parenting stress in both mothers and fathers appeared to be a
critical driver of increases in child ASD symptoms, internal-
izing behavior problems, and externalizing behavior prob-
lems especially in middle to older childhood.

Future research should examine variables that moderate
or mediate the association between parenting stress and the
functioning of children with ASD. In terms of parent char-
acteristics, moderating or mediating variables may include
parents’ marital relationship, parenting practices, and sup-
port resources. In terms of child characteristics, the child’s
ID status and gender may influence the link between par-
enting stress and child functioning across time. Gender dif-
ferences in particular, as they relate to the presentation of
pathology and the autism phenotype is an area in need of
further research. Research has yielded mixed findings sug-
gesting subtle differences in autism symptomatology among
boys and girls, with boys evidencing more restricted and
repetitive behaviors (RRBs) and deficits in social reciproc-
ity (Hartley and Sikora 2009). While gender differences
in social and communication skills may level off in child-
hood and adolescence, boys may continue to demonstrate
greater externalizing behavior problems and social problems
compared to girls with ASD, who may present with milder
RRBs and more internalizing behavior problems as they get
older (Hartley and Sikora 2009; Mandy et al. 2012). Future
research should focus on examining sex differences as they
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relate to pathology over time in order to improve the detec-
tion and treatment of girls with ASD. Additionally, future
research should consider which types of ASD symptoms
(e.g., repetitive and restricted behaviors vs. social commu-
nication impairments) and internalizing (e.g., inattention
vs. depressed mood) and externalizing behavior problems
(e.g., aggression vs. hyperactivity) that are most strongly
linked to parenting stress. While this study was able to detect
associations between these variables over time, the ability
of measures to capture subtle changes in child functioning
in response to the developmental changes in behavior and
contextual influences necessitates further investigation.
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