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Abstract

To explore associations between autism traits and family functioning over time, we studied longitudinal data of a mixed
group of 168 clinically referred autistic and non-autistic children. Cross-lagged models showed a significant association
between fewer autism traits at the diagnostic assessment and better family functioning | year later for the whole group,
independently of children’s internalizing or externalizing behavior. When splitting the group into autistic children (58%)
and non-autistic children (42%) based on an autism diagnosis, this association was only significant in the subgroup of
non-autistic children with autism traits. We hypothesized that the needs of families experiencing difficulty understanding
and adjusting to their children with autism traits, but no clinical autism diagnosis, might be unmet without the training
or support facilities offered to families with autistic children. Although further research is needed to explore this
association, clinicians may also consider supporting families of non-autistic children with autism traits to prevent family
functioning problems. Because high autism trait levels in non-autistic children may be of a different origin than autism,
for example, other neurodevelopmental or mental health problems, family training or support should be tailored to the
child’s underlying difficulties.

Lay Abstract

Little is known about family functioning over time when raising a child with autism traits, with or without a clinical autism
diagnosis. Therefore, we asked caregivers—mostly parents—of a group of 168 children about the family functioning
and the child’s emotional and behavioral characteristics, as well as autistic traits, twice with about | year in between.
For numerous reasons, the children were referred to youth mental health care centers, including child and adolescent
psychiatric services. Care as usual was offered after the diagnostic assessment if a clinical diagnosis was the assessment
outcome. Caregivers reported less problematic family functioning in children with fewer autism traits over time. The
child’s additional emotional or behavioral characteristics did not seem to influence this relation. Furthermore, we split
the whole group into autistic children with a clinical autism diagnosis (58%) and non-autistic children with autism traits
but without a clinical diagnosis (42%) to see whether we would find the same results in both groups. Surprisingly,
the relation between family functioning and the level of a child’s autism traits only held for the subgroup of non-
autistic children with autism traits. Thus, raising children with autism traits without a clinical diagnosis may affect family
functioning over time. We think that families might have difficulty understanding and adjusting to the autism traits of
their children but are lacking the support that is exclusively offered to families of children with a clinical autism diagnosis.
We must be cautious because we do not know whether there is a causal relation. Although further research is needed
to explore and learn to understand this result, clinicians might consider offering support to families of children with
subthreshold autism to prevent problems in family functioning. Because high autism trait levels in non-autistic children
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may be of a different origin than autism, for example, other neurodevelopmental or mental health problems, family
training or support should be tailored to the child’s underlying difficulties.
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Introduction

Autism is characterized by differences and difficulties in
social communication and social responsiveness, as well
as sensory, restricted, and repetitive behaviors (American
Psychiatric Association [APA], 2013; Lord et al., 2022).
Co-occurring emotional and behavioral problems are prev-
alent (Lai et al., 2019). Therefore, raising an autistic child
might impact family life and function in search of under-
standing the child and adjusting to the individual needs
(Volkmar et al., 2014). Caregivers, mostly parents, report a
significantly lower quality of life (QoL) than the general
population (Khanna et al., 2011; Kuhlthau et al., 2014).
However, most caregivers of autistic children also indicate
experiencing fulfillment from caring for their child
(Hoefman et al., 2014; Ten Hoopen et al., 2020). Because
of the continuous reciprocal interaction process between
children and their families (Rodriguez et al., 2019), family
functioning is an essential factor to consider in the child’s
functioning and providing care to families with autistic
children (Volkmar et al., 2014).

The heterogeneity of autism is known, with individual
autism trait levels, strengths, problems, and needs varying
over time (Lord et al., 2022). For a clinical diagnosis of
autism,' a significant impairment of the autism traits in
essential areas of current functioning is required (APA,
2013). However, individuals with high autism trait levels
but without sufficient impairment to meet autism diagnos-
tic criteria might still show varying degrees of problems in
social communication, social responsiveness, and repeti-
tive behavior patterns. High autism trait levels might also
be associated with other problems, such as problems in
language use, flexible thinking, and behavior regulation
(Sucksmith et al., 2011), and are not specifically related to
autism (Lord & Bishop, 2021). Elevated autism traits are
also present in children with other neurodevelopmental,
such as language disorders, attention-deficit/hyperactivity
disorder (ADHD), and other mental health conditions
(Lord & Bishop, 2021). For example, Skuse et al. (2009)
found functional impairment at school in a general popula-
tion cohort of children. Kanne et al. (2009) found more
psychosocial and psychiatric problems, such as increased
anxiety and depression, in a general population group of
non-autistic students with high levels of autism traits.
Therefore, it is conceivable that non-autistic children with
high levels of autism traits and their families might experi-
ence similar problems as autistic children and their

families, although maybe to some lesser extent (Kanne
et al. 2009).

Studies on the relationship between autism traits in
children and family functioning are still scarce. Family
functioning refers to the ability of cohesiveness, interac-
tion, effective communication, decision-making and prob-
lem-solving, and getting along with each other, contributing
to the development of the family and each family member
(Epstein et al., 1983). There is some indication that autism
or developmental disorder diagnoses in children are asso-
ciated with impaired family functioning. Lee et al. (2008)
found in a large United States cohort (n=102.353) that
parents of children with autism reported more negative
effects on a self-composed scale with several dimensions
of family functioning than parents of children with an
attention deficit (hyperactivity) disorder (ADD/ADHD) or
without a developmental disorder. Also, in an Israeli
Bedouin Arab cross-sectional study with 400 mothers,
raising a child with developmental disorders was related to
lower family functioning on the McMasters Family
Assessment Device (FAD) than raising a child without a
developmental disorder (Manor-Binyamini, 2011). Finally,
in an Australian cross-sectional study with 224 primary
caregivers exploring predictive factors of family function-
ing in children with Down syndrome, co-occurring autism
was associated with impaired family functioning on the
FAD (Povee et al., 2012).

These findings raised two main research questions.
First, might an association between autism and family
functioning just hold for children with a clinical autism
diagnosis, or does this association also apply to non-autis-
tic children with high autism trait levels? Second, is there
an association between autism trait levels and family func-
tioning over time? We hypothesized that fewer autism
traits in children could mean fewer difficulties for families
in understanding the child and adjusting, potentially caus-
ing better family functioning, which may positively con-
tribute to the individual child’s functioning (Karst & Van
Hecke, 2012). Since previous studies were cross-sectional,
they did not offer any temporal insight into this associa-
tion. Herring et al. (2006) took a first step to explore the
factors associated with family functioning on the FAD in
autistic and non-autistic children with developmental
delays, twice with 1year in between. They found no sig-
nificant influence of a clinical autism diagnosis, but emo-
tional or behavioral problems predicted family functioning.
Because most studies, including the study by Herring
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et al., (2006) only considered the categorical presence or
absence of a clinical autism diagnosis, it offered no insight
into the potential effect of continuous levels of autism
traits on family functioning and vice versa over time.
Importantly, assessing autism trait levels as a continuous
measure in mixed or combined groups of autistic and non-
autistic children might raise some metric questions
(Murray et al., 2014). Often, for several research goals,
instruments to measure autism traits in autistic children are
also used to measure autism traits in non-autistic children.
More and more, there is evidence that these two groups are
separate categories, and autism traits might not be continu-
ously distributed in the general population (Bdlte et al.,
2011; Kaat & Farmer, 2017; Murray et al., 2014).
Therefore, we know little about to what extent an instru-
ment measures autism traits the same way across autistic
and non-autistic children. Under- or overestimating autism,
or associations with autism, in one or both groups, is pos-
sible, so interpreting study results when using a continuous
autism trait measure in a mixed autistic and non-autistic
group should be done extra cautiously (Murray et al.,
2014).

Nevertheless, more insight into how autism traits and
family functioning affect each other over time could offer
new entry points for guidance, treatment, and outcome for
children with autistic traits and their families, maintaining
and improving their QoL. Therefore, in the current study,
we explored longitudinal associations between family
functioning and autism, continuously and categorically,
over lyear in a well-defined mixed clinically referred
sample, including children with and without a clinical
autism diagnosis (Duvekot et al., 2017). We hypothesized
that these associations might best be described with a
multidirectional, interactional model, as shown in Figure
1, with the level of autism traits affecting the family func-
tioning over time and vice versa. We controlled for co-
occurring internalizing and externalizing problems to
ensure we could attribute revealed associations to autism
traits rather than general emotional and behavioral prob-
lems (Herring et al., 2006). We also explored whether
these associations differ for children with high autism trait

Autism Autism
traits T1 traits T2
a
b
Family Family
functioning functioning
T1 T2

Figure |. Regressive paths and cross-correlations in Model I,
excluding covariates.

levels who met the criteria for a clinical autism diagnosis
versus children who did not meet the clinical autism diag-
nostic criteria. We expected that the multidirectional, inter-
actional model would apply to both groups, although to
some lesser extent to non-autistic children with high sub-
clinical autism trait levels.

Methods

Sample description

Data were collected as part of the Social Spectrum Study,
a prospective multicenter study of the heterogeneity of
autism, exploring child, family, and societal factors associ-
ated with autism traits of clinically referred children in the
southwest of the Netherlands (Duvekot et al., 2017).
Before starting the data collection, the local medical ethics
committee and the participating mental health care centers
approved the study, including the study information and
consent/assent procedure (MEC-2011-078). With the
study information for the caregivers, we offered age-
appropriate information for children younger than 6years
and children aged 6years and older. On request, we pro-
vided additional information to the children and the car-
egivers. If they were willing to participate, we obtained
written informed consent from the participating child’s
caregivers or guardians (predominantly the parents) before
all assessments.

For the study sample, we invited all children (age range
2—10years) referred to one of six centers for child and ado-
lescent mental health (CAMH) with high autism trait lev-
els. With referrals for various developmental, emotional,
and behavioral reasons, we selected the children with the
parent-reported Social Responsiveness Scale, Second
Edition (SRS-2; Constantino & Gruber, 2012) because of
the screening accuracy (Duvekot et al., 2015). We identi-
fied the children with high autism trait levels (“screen-
positive” children with a total score of =75 on the SRS-2
vs “screen-negative” children with a total score of <75).
We maximized the selection with an oversampling proce-
dure (Duvekot et al., 2017). This first selection phase of
the study took place from April 2011 till July 2012.

We invited the primary caregivers of 668 selected chil-
dren to fill out questionnaires about child and family char-
acteristics. Primary caregivers reported themselves as the
caregiver most involved in parenting the child in the fol-
lowing categories: biological parent, foster parent, adop-
tion parent, grandparent, step-parent, or otherwise. We did
not include formal caregivers, such as physicians, psychol-
ogists, or therapists. Of all caregivers with completed ques-
tionnaires at T1 (n=240), 70% completed questionnaires
again after approximately 1year at T2 (n=168). The mean
time between the two time points was 13 months (SD=2.09).
The participating caregivers were mostly mothers at T1
(95%) and T2 (91%). We found that caregivers who did not
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live together with a partner or had a child of non-Dutch
ethnicity were less likely to participate in the follow-up
(Duvekot et al., 2017).

Community involvement

No members of the autism community were involved in
the original study design, methodology, and conduct of the
research. However, to test whether the used terminology
was appropriate and the questionnaires were user-friendly,
we asked some non-participating caregivers of children to
fill out the whole set. Based on their feedback, we made
minor text, order, or layout adjustments. Previous results
of the Social Spectrum Study were disseminated to the
participating children, caregivers, and CAMH via periodic
newsletters. The authors will discuss the study results of
the current study with members of the public via future
conference presentations and posters.

Instruments

Child autism traits. The caregiver reported the autism traits
of the child at T1 and T2 on the 65 items of the Social
Responsiveness Scale, Second Edition (SRS-2; Constan-
tino & Gruber, 2012). We used the SRS-2 because of the
ability to differentiate between autism and other mental
health conditions in high-risk groups, such as clinically
referred children (Constantino & Gruber, 2005). Items
about social communication, interaction, and restricted
and repetitive behavior were scored on the 4-point Likert-
type scale from 0 (not true) to 3 (almost always true), with
total scores ranging from 0 to 195. Higher scores were
indicative of more autism traits. We used the largely simi-
lar pre-school version for the children in the age range
<4years (n=6, 4%) and the school-age version for chil-
dren in the age range of 4-10years (n=162, 96%), with
only age-appropriate wording adaptions in 10 items with-
out adapting the content. In the present study, we chose the
total raw cut-off score of 75 on the parent-reported SRS to
screen for autism, to differentiate between children with
autism and children with other mental health conditions
with a sensitivity of 0.85 and a specificity of 0.75 (Con-
stantino & Gruber, 2005). The total raw score was recom-
mended for research goals, with a threshold of 75 or higher
used as a cut-off for a high likelihood of autism (Constan-
tino & Gruber, 2005). The good psychometric properties
of the Dutch translation (Roeyers et al., 2011) were previ-
ously established by the good reliability and validity in the
Social Spectrum Study (Duvekot et al., 2015). We also
found a high internal consistency (a.=0.96).

Family functioning. Family functioning at T1 and T2 was
assessed by the caregiver using the 12 items of the General
Functioning scale of the McMasters FAD (Epstein et al.,
1983). Statements such as “Planning family activities is
difficult because we misunderstand each other” and “In

time of crisis we can turn to each other for support” were
scored on the 4-point Likert-type scale from 1 (strongly
disagree) to 4 (strongly agree). Half of the scores needed
recoding because of reverse formulations, with a higher
total score indicating more family problems (or less family
functioning). The General Functioning Subscale of the
FAD has shown good reliability and validity as a stand-
alone screener (Byles et al., 1988). In the current study, the
internal consistency was sufficient (a=0.87).

Child internalizing and externalizing problems. The caregiver
reported the child’s internalizing and externalizing prob-
lems on the Child Behavior Checklist (CBCL; Achenbach
& Rescorla, 2000, 2001) at the start of the selection proce-
dure and T2. Items about emotional and behavioral prob-
lems were scored on the 3-point Likert-type scale from 0
(not true) to 2 (very true or often true), with higher scores
meaning more child problems. Dependent on the child’s
age, caregivers filled out the CBCL 1.5-5 (n=47; 30.3%)
or the CBCL 6-18 (n=108; 69.7%). We used T-scores of
total internalizing and externalizing problems for the anal-
yses because of the different item numbers of the internal-
izing and externalizing scales. Both versions of the CBCL
have good validity and reliability (Achenbach & Rescorla,
2000, 2001). In our study, the internal consistency was suf-
ficient to good (CBCL 1.5-5: a=0.88; CBCL 6-18:
a=0.94). Exploring potential selection in the group of 13
children without a CBCL versus the group of 155 children
with a CBCL, we found no significant differences in FAD
total score, age, clinical autism diagnosis, Autism Diag-
nostic Observation Schedule (ADOS) classification, and
Developmental Dimensional and Diagnostic Interview
(3Di) classification. However, caregivers reported signifi-
cantly fewer autism traits on the SRS-2 for the children
with a completed CBCL compared to the children without
a completed CBCL (p=0.017).

Clinical autism diagnosis. For a clinical diagnosis of autism
versus non-autism of the child, we used the best-estimate
clinical diagnosis (BEC diagnosis). In BEC diagnoses,
standardized scores or classifications on gold standard
diagnostic measures are combined with clinical expertise
(Lord, Petkova, et al., 2012). In our study, we based the
BEC diagnosis on results of the Autism Diagnostic Obser-
vation Schedule (ADOS; Lord, Rutter, et al., 2012), the
Developmental Dimensional and Diagnostic Interview
(3Di; Santosh et al., 2009; Slappendel et al., 2016), and the
clinical judgment according to Diagnostic and Statistical
Manual of Mental Disorders (4th ed.; text rev.; DSM-1V-
TR; Duvekot et al., 2017). Experienced clinicians of the
research team, who performed the assessments, made
these research diagnoses, apart from the standard clinical
diagnostic service. BEC diagnoses were available only for
those children participating in both diagnostic assessments
(ADOS and 3Di) as part of the Social Spectrum Study,
leading to complete data for 132 cases. Of these
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132 children, 76 (58%) were classified as having autism
(autistic children) and 56 (42%) as non-autism (non-autis-
tic children). We found no differences between the autistic
and non-autistic children in ethnic background, full-scale
IQ, number of siblings, intactness of household, and sex
and education level of the caregiver. However, autistic
children were more often male (82% vs 58%), younger
(8.33years (SD=2.08) vs 9.57years (SD=2.34)), with
younger caregivers (37.32years (SD=5.03) vs 39.87
(SD=4.96)). Children without available BEC diagnosis
(n=36) were included in the primary models for the entire
group but not in the subsequent analyses, splitting into
subgroups of autistic versus non-autistic children. We
found no significant differences between included and
excluded children in the scores on the SRS-2, FAD, CBCL
internalizing or externalizing behavior, age, or classifica-
tion by ADOS or 3Di.

Covariates. Several variables were entered into the models
as covariates to rule out the effects of potential confound-
ing factors. First, low income and poverty are inversely
related to family functioning (Banovcinova et al., 2014).
With lacking information on family income, we used
maternal education level, as reported by the caregiver, as a
proxy for socio-economic standard, classified as low,
medium, and high educational levels. Second, family
intactness seems to be associated with better family func-
tioning (Freistadt & Strohschein, 2013; Shek et al., 2014).
Family intactness was coded based on a question asking
caregivers to report their child’s living situation, that is,
with intact biological or adoptive family, single biological
or adoptive parent, biological or adoptive parent with a
new partner, or other, such as foster care or in-patient men-
tal health care. Also, we included the childs age, sex, and
number of siblings as covariates.

Statistical analyses

Because of the oversampling design in the original study,
we weighted the final sample data (n=168) to represent
the original total eligible sample (see Duvekot et al., 2015
for the weighing procedure). Therefore, the probability
that each child would be selected from the total screened
sample was calculated, with a 100% probability of screen-
positive children and a 29% probability on average of
screen-negative children. Each case was weighted with the
inverse of the probability of inclusion in the final dataset,
leading to data of 121 screen-positive children having a
weight of 3.65 and data of 47 screen-negative children
weighing 1 in the analyses. With this weighting procedure,
we compensated for the underrepresentation of screen-
negative children in the study sample.

All analyses were performed with the weighted data.
We analyzed the study sample with SPSS version 24.0.

Cross-lagged models were fit using Mplus 8.5 (www.stat-
model.com). All models included child age and sex, family
intactness, number of siblings, and maternal education
level as covariates, regressed on SRS-2 and FAD scores at
T2. Maximum likelihood estimation (MLR) with robust
estimation of standard errors was used in all tested models.
We determined the significance of the test results at an
alpha level of 0.05.

First, we ran descriptive statistics (i.e. mean and stand-
ard deviation, or percentages) for demographic variables
and SRS-2, FAD, and CBCL at two time points. Next,
auto-regressive cross-lagged models were fit for the entire
group (n=168). We excluded children without FAD data at
T1 (n=13). Mplus uses full-information maximum likeli-
hood (FIML) estimation to account for missing data.

In step 1 of the model fitting, we tested a baseline model
with only auto-regressive paths (horizontal paths in Figure
1) and concurrent correlations at T1 and T2 (vertical paths
in Figure 1). Then, we added cross-lagged paths one by
one to compare the added influence of each path. In step 2,
the cross-lagged path from SRS-2 at T1 to FAD at T2 (path
a in Figure 1) was added to this model, as this is the influ-
ence that has the most support in previous literature
(Herring et al., 2006). In step 3, the second cross-lagged
path was added, from FAD at T1 to SRS-2 at T2 (path b in
Figure 1). After deciding on a final model based on the fit
indices, we expanded this model with the child’s co-occur-
ring internalizing and externalizing problems to explore
whether the influences of autism traits would lose their
significance. In that case, these problems could be respon-
sible for the difference in family functioning rather than
autism traits per se. Internalizing and externalizing prob-
lems were added to the regression models for autism traits
and family functioning at both T1 and T2.

To further explore whether the association between
autistic traits and family functioning was specific to chil-
dren with a BEC diagnosis of autism or also existed in
children with high subclinical autism trait levels, the final
model without internalizing and externalizing problems
was rerun with a group split by BEC diagnosis (autistic vs
non-autistic). For the split analysis, we took two steps:
first, a fully constrained model—that is, all parameters
were constrained to be identical between the two groups—
was run as a baseline model. Then we removed the con-
straints for the association between autism traits at T1 and
family functioning at T2 to test whether this would improve
the model fit relative to the fully constrained model. Since
BEC diagnosis was not available for all children, this anal-
ysis included a total of 132 children before weighting, of
whom 76 received an autism diagnosis (autistic children)
and 56 did not receive an autism diagnosis (non-autistic
children).

We evaluated the model fit to the data with root mean
square error of approximation (RMSEA), comparative fit
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Table I. Study sample characteristics and descriptives weighted sample (n=290).

Characteristics M (SD)/%
Child characteristics Sex (% boys) 67.8

Age (years) 9.07 (2.26)

Ethnicity (% Dutch)? 89.1

Full-scale IQ 98.78 (16.78)

SRS-2

Caregiver characteristics

Family characteristics

- Total score at TO
- Total scoreat Tl

69.72 (28.99)
69.63 (32.50)

- Total score at T2 65.46 (32.16)
Autism diagnosis (%)

- ADOS classification 40.6

- Best-estimate clinical diagnosis 45.9

CBCL

- Total internalizing T-score at TO 63.33 (10.13)
- Total internalizing T-score at T2 59.04 (11.40)
- Total externalizing T-score at TO 64.18 (10.97)
- Total externalizing T-score at T2 55.90 (11.56)
Sex (% female) 96.9

Age (years) 38.40 (5.10)
Biological parent of the child (%) 95.1
Biological mother of the child (%) 924
Education level (%)

- Low 25.3

- Medium 46.5

- High 26.7

Total number of siblings 1.44 (1.20)
Intactness household (%)° 75.3

FAD

- Total scoreat Tl 20.58 (4.78)
- Total score at T2 19.61 (4.96)

M: mean; SD: standard deviation; SRS-2: Social Responsiveness Scale, Second Edition; FAD: McMasters Family Assessment Device; 1Q Intelligence
Quotient; ADOS: Autism Diagnostic Observation Schedule; CBCL: Child Behavior Checklist; INT: internalizing; EXT: externalizing; TO: at start of

the selection procedure; T1: first assessment; T2: second assessment.

2Ethnicity was classified as “Dutch” if both parents were born in the Netherlands.
®Intactness household is defined as a living situation with both biological or adoptive parents.

index (CFI), and the standardized root mean residual
(SRMR) (Byrne (2012). The model fit was rated as good
with RMSEA <0.05, CF1=0.95, and SRMR < 0.05 (Hu
& Bentler, 1998). We compared the nested models and
multiple groups with chi-square tests.

Results

Table 1 shows the characteristics of the weighted study
sample. The children were mostly male (68%), of Dutch
origin (89%), on average 9.07 years (SD=2.26) old at T1;
46% of the weighted sample had a BEC diagnosis of
autism (autistic children). Most children came from intact
biological or adoptive families (75%). The caregivers were
primarily female (97%), the biological mother (92%), on
average 38.40years (SD=5.10) old, and 26% of a high
educational level at T1.

Table 2 shows the model fit for the initial, full group
models. The cross-lagged path from autism traits at T1 to
family functioning at T2 (path a in Model 1, Figure 1) was
significant in both the full (3=0.175, p=0.018) and partial
cross-lagged model (=0.177, p=0.016), meaning fewer
autism traits of the child were associated with fewer prob-
lems in family functioning over time. As shown in Table 2,
the model with the partial cross-lagged path la improved
the baseline model significantly (Ay? (1)=5.5, p=0.019),
although the fit to the data of this model was less than ade-
quate (%% (11)=31.8, p<0.01; CFI=0.89; RMSEA=0.11;
SRMR =0.09). The second cross-lagged path from family
functioning at T1 to autism traits at T2 (path b in Model 1,
Figure 1) was not significant ($=0.023, p=0.686), and
including path b did not improve model fit compared with
including only path a (Ay? (1)=0.05, p=0.82). This find-
ing indicated no association between less problematic
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family functioning at T1 and fewer autism traits in chil-
dren at T2.

To explore whether co-occurring problems might
influence the association between autism traits of the
child on T1 and family functioning on T2, we added co-
occurring total internalizing and externalizing problems
of the child to the final model including only path a. The
expanded model with total internalizing and externaliz-
ing problems (Model 2, Figure 2) did not change the sig-
nificant association between autism traits at T1 and
family functioning at T2 ($=0.235, p=0.004).
Internalizing and externalizing problems did not contrib-
ute significantly to autism traits at T2 (internalizing:
$=0.093, p=0.121) or family functioning at T2 (inter-
nalizing: B=-0.125, p=0.139; externalizing: $=0.023,
p=0.777), except for a significant association between
externalizing problems and autism traits (f=0.125,
p=0.049) at T2. The paths in both models did not change
when covariates were removed. Again, internalizing and

contributing to autism traits at T2 (externalizing:
f=0.098, p=0.116) or family functioning at T2 (inter-
nalizing: B=-0.136, p=0.108; externalizing: 3=0.056,
p=0.459), except for a significant association between
internalizing problems and autism traits (f=0.125,
p=0.049) at T2. Table 2 also shows that the fit of Model
2 to the data was less adequate (x> (21)=59.1,
»<0.00001; CFI=0.86; RMSEA=0.10; SRMR=0.08).
Due to differences in the variables included in the differ-
ent models, we could not directly compare the fit between
Models 1 and 2. However, both models agreed on a sig-
nificant association between T1 autism traits and T2 fam-
ily functioning but no association between T1 family
functioning and T2 autism traits. Thus, adding co-occur-
ring internalizing and externalizing problems to the
model did not appear to change these associations.

Table 3 shows model fit indices for the models split by
the autism diagnosis, with the group of autistic children
versus the group of non-autistic children. The baseline

externalizing  problems were not significantly = model constrained all parameters to be equal, whereas
Table 2. Fit indices for tested models.

Model x2 (df) RMSEA (90% Cl) CFI SRMR Ay? (df)
I. Parallel 37.6 (12) 0.11 (0.07-0.15) 0.87 0.10 -

la. Partial cross-lagged 31.8 (1) 0.11 (0.06-0.15) 0.89 0.09 5.5% (1)
lab. Full cross-lagged 323 (10) 0.12 (0.07-0.16) 0.88 0.09 0.05 (1)
2. Partial cross-lagged with co-occurring symptoms 59.1 (21) 0.10 (0.07-0.14) 0.86 0.08 -

Cl: confidence interval; df degrees of freedom (nonsignificant y? values indicate adequate fit and are indicated with *); RMSEA: root mean square
error of approximation (<0.08 suggests adequate fit, <0.05 suggests good fit); CFl: comparative fit index (>0.90 suggests adequate fit, >0.95
suggests good fit); SRMR: standardized root mean residual (<0.08 suggests adequate fit, <0.05 suggests good fit); Ay chi-square difference

between models.

*Indicates adequate fit and a significant improvement relative to the previous model at p <0.05.
Note that Model 2 contains extra variables and therefore cannot be directly compared with the other models.

_a

Externalizing Autism traits + Autism traits
problems at T2

referral

+ + +

Internalizing Problematic + Problematic
problems at Family Family

referral functioning T1 Functioning T2

Figure 2. Regressive paths and cross-correlations in Model 2, including co-occurring problems at referral.
Dotted arrows indicate nonsignificant paths in the model without covariates.
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Table 3. Fit indices for tested split models.

Model 22 (df) RMSEA (90% Cl) CFI SRMR Ay? (df)

Baseline model 48.1 (25) 0.12 (0.07-0.17) 0.85 0.15 -

I. Freed SRS-2 T1=FAD T2 37.7 (24) 0.09 (0.02-0.15) 0.91% 0.12 29.10 (1)
p<0.0001

Cl: confidence interval; SRS-2: Social Responsiveness Scale; Second Edition; FAD: McMasters Family Assessment Device; df: degrees of freedom
(non-significant y? values indicate adequate fit and are indicated with *); RMSEA: root mean square error of approximation (<0.08 suggests
adequate fit, <0.05 suggests good fit); CFl: Comparative Fit Index (>0.90 suggests adequate fit, >0.95 suggests good fit); SRMR: standardized root
mean residual (<0.08 suggests adequate fit, <0.05 suggests good fit); Ay chi-square difference between models.

*Indicates a significant improvement relative to the previous model at p <0.05 (indicates adequate fit).

*p <0.01 (indicates good fit).

Note that Model 2 contains extra variables and therefore cannot be directly compared with the other models.

Model 1 released the path from autism traits at T1 to fam-
ily functioning at T2 to differ between groups. The change
in chi-square (Ay? (1)=29.10, p<<0.0001) indicated that
the association between autism traits at T1 and family
functioning at T2 is different between both groups. The
exploration remained significant for the non-autistic group
(B=0.375, p<<0.0001), but not for the autistic group
(B=-0.067, p=0.588), meaning that fewer autism traits of
the child were associated with less problematic family
functioning in 1 year time in solely the group of non-autis-
tic children with high subclinical autism trait levels, but
not in the group of autistic children.

Discussion

This study was the first to explore longitudinal associa-
tions between autism traits and family functioning over
lyear in a well-defined clinically referred mixed sample
of autistic and non-autistic children aged 2—10years with
high autism trait levels. We tested (1) the reciprocal longi-
tudinal associations between child autism traits and family
functioning, (2) whether the inclusion of co-occurring
internalizing and externalizing problems changed these
associations, and (3) explored whether associations were
specific to children with or without a clinical autism diag-
nosis. Our analyses showed a longitudinal association
between fewer autism traits and better family functioning
approximately 1year later, which concurred with a previ-
ous study (Herring et al., 2006). The found association was
not changed by adding co-occurring internalizing and
externalizing problems. Moreover, further explorative
analysis revealed that autism traits were associated with
family functioning over time only in children with high
subclinical autism trait levels who did not meet the criteria
for a clinical autism diagnosis. Thus, fewer autism traits
appear to be associated with better family functioning over
time only in children with high subclinical autism trait lev-
els. We highlight some results in more detail to provide a
perspective on the longitudinal association between family
functioning and autism traits.

Our models suggest a unidirectional longitudinal asso-
ciation between autism traits at the first assessment and

family functioning at the second assessment, approxi-
mately 1year later, which concord with a previous study
(Herring et al., 2006). Although the continuous reciprocal
interaction between child and family functioning seems
logical and is often emphasized (Lord et al., 2022;
Rodriguez et al., 2019), and although we hypothesized a
multidirectional model, our analyses did not support this
model. We must be cautious in interpreting the results
because of differences in sample size and age range,
including rather well-functioning children with variable
autism trait levels, and last but not least, less adequate
model fit. Also, we only found a temporal association;
potential causality between autism trait levels in children
and family functioning over time needs further
investigation.

In contrast to the study results of Herring et al. (2006),
based on our data, we could not explain the association
between autism traits and family functioning by co-occur-
ring internalizing or externalizing problems. Although pre-
vious studies found stability of the impact of emotional
and behavioral problems in, respectively, toddlers and
youngsters with autism on the caregivers (Herring et al.
2006; Lecavalier et al., 2006), there are many differences
in age range, problem levels, and used instruments. Our
study sample consisted of rather well-functioning children
with little developmental delay (Table 1), including the
children with high subclinical autism trait levels, which
might explain the differences.

Importantly, in our explorative analyses, we found the
association between fewer autism traits in children and
better family functioning, approximately 1 year later, only
to hold for the non-autistic children with high autism traits,
not for the autistic children. This result may initially seem
counterintuitive, given that one would expect a more sig-
nificant positive effect on family functioning from less
impairment in children, as we hypothesized. However,
families with an autistic child may already have received a
supporting treatment plan and guidance in understanding
and adjusting to the child’s autism traits during the meas-
urement interval. Families of non-autistic children with
high autism trait levels might not have provided any ser-
vices, potentially leaving them searching for parenting
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strategies to overcome potential difficulties. Also, high
autism trait levels in non-autistic children may be related
to other neurodevelopmental or mental health problems
than autism, with family training or support maybe not tai-
lored enough to the child’s underlying difficulties. In addi-
tion, a clinical autism diagnosis might mean quite a
difference for families in their view on experienced prob-
lems, instead of worrying about the cause of the problems
and limitations of the child. Flanders et al. (2007) found
higher healthcare costs in the prediagnostic phase in autis-
tic children in a North-American healthcare consumption
study, possibly reflecting extensive searching for an expla-
nation or diagnosis for the child’s problems. Our analyses
did not allow us to test these explanations of our findings.
Therefore, we speculate that families with an autistic child
may have access to more guidance and treatment planning
in understanding and adjusting their interaction style and
expectations to the needs and abilities of the child. Such
adaptations may have resulted in fewer family problems
due to the child’s functioning. In contrast, families of non-
autistic children with high autism trait levels may experi-
ence more or longer difficulty understanding, accepting,
and adjusting to their child’s functioning. Therefore, in
concordance with our findings, Lord et al. (2022) recom-
mended the assessment and support to be more integrated
and personalized in clinical practice, focusing more on
individual and family needs, and thus including a broader,
more heterogeneous group of children with autism traits.

Strengths and limitations

This study has several strengths. First, the longitudinal
study design (Duvekot et al., 2017), including an in-depth
diagnostic assessment and reassessment about 1 year later,
provided information about the evolution of autism traits
and family functioning in a well-defined group of clini-
cally referred autistic children, but also non-autistic chil-
dren with high autism traits. Second, we incorporated the
continuous measurement of autism trait levels (SRS-2) as
well as the categorically assessed variable of an autism
diagnosis (BEC diagnosis) to overcome the limitations of
one or the other (Herring et al., 2006). Third, by using this
design, we could also include children with subclinical
autism traits, potentially gathering more information about
this somewhat understudied group. Finally, we used multi-
ple informants (primary caregivers and clinician-experts)
for the BEC diagnosis of the children to add information to
standardized one-informant instruments (Lord, Petkova,
etal., 2012).

However, we should interpret the results of our study
cautiously, considering the several important limitations.
First, although the best model with the path from autism
trait levels at T1 to family functioning at T2 was a signifi-
cant improvement of the baseline model, with robust out-
comes in both models, the fit of the models to our data was

less adequate (see Tables 2 and 3 for fit indices). Because
of the study’s exploratory nature in a relatively small sam-
ple of cases, we still think the findings are clinically rele-
vant. These associations should be further investigated and
replicated in larger representative samples of clinically
referred children.

Second, as indicated before, we must be aware that high
subclinical autism traits may not always be specifically
related to autism. Elevated autism trait scores may also be
found in children with emotional and behavioral problems,
and neurodevelopmental or mental health conditions (Lord
& Bishop, 2021). In autism trait measurement, not all
items are specific to autism and are not as such recognized
by caregivers. At a behavioral level, there are superficial
overlaps between autism, and neurodevelopmental and
mental health conditions, although these characteristics
have different causes. For example, sensory processing
differences, often reported as autism traits, are associated
with a broad spectrum of mental health problems (Van den
Boogert et al., 2022). Thus, children’s high subclinical
autism trait levels may be related to various mental health
problems or conditions, a milder autism presentation, or
both. Current autism measures, such as the SRS-2, seem
unable to distinguish based on the origin of the traits. In
the present study, we could not establish whether the
autism traits were related to other neurodevelopmental or
mental health conditions because of the lack of compre-
hensive patient file information for the entire group of
children. In studying autism traits, any existing neurode-
velopmental or mental health problems must be consid-
ered as much as possible. Also, we have to be aware that
some non-autistic children with high autism trait levels
may later receive a clinical autism diagnosis, a neurode-
velopmental or mental health condition because of more
functional impairments, less social or cognitive compen-
sating or camouflaging (Lord & Bishop, 2021). In further
longitudinal research, it would be interesting to find out
which non-autistic children with high autism trait levels
are due to make this transition and to investigate whether
interventions could help to prevent this.

Third, we must be cautious in interpreting autism trait
measurements for several reasons. Using a single measure
for multiple purposes and across different groups in autism
research, we should consider metric aspects such as meas-
urement equivalence, metric invariance, and scalar invari-
ance in interpreting study results (Kaat & Farmer, 2017;
Murray et al., 2014). There is growing evidence that the
group of autistic children might best be characterized as dis-
tinct from the group of non-autistic children with high
autism trait levels (Frazier et al., 2010, 2012; Lord & Bishop,
2021). Therefore, we have to question the SRS-2 as a con-
tinuous measure in the whole mixed group of autistic and
non-autistic children in our study. Consequently, the risk of
systematically over- or underestimating the autism trait
scores in one or both groups is present (Murray et al., 2014).
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In addition, although items about restricted and repetitive
behavior (RRB) are part of the SRS-2, most are about social
responsiveness and communication (Constantino & Gruber,
2012). Specific RRB measurements may be recommended
to sufficiently cover this domain of autism in clinical care
and research. The specificity of the SRS-2 is often low in
groups of children referred for autism diagnostic assessment
(Aldridge et al., 2012). However, in our study, the specific-
ity of the SRS-2 was 0.75 (Duvekot et al., 2015). Despite the
disadvantages, we used the SRS-2 to investigate the associ-
ation between autism traits and family functioning because
of better suitability in clinical samples than some other
measures (Bolte et al., 2011). In future research, associa-
tions with autism traits would preferably be investigated in
both groups (autistic vs non-autistic children) separately or,
with enhanced caution, that is, with the metric aspects con-
sidered, in a mixed group.

Fourth, we could not include information about the car-
egiver’s stress, mental and physical health problems, or
sibling functioning problems in the study models. Autism
traits of a child may affect the entire family, including car-
egivers and siblings. Caregivers of autistic children report
more stress and mental health problems (Hastings et al.,
2005; McStay, Dissanayake, et al., 2014; McStay,
Trembath, & Dissanayake, 2014) because of the severity
of child problems, care needs, low support, and concerns
about the siblings’ functioning. Next to the high penetrance
of autism in families (Constantino & Todd, 2003; Volkmar
et al., 2014), Duvekot et al. (2016) found a genetic predis-
position of autism and internalizing problems in caregivers
of a child with autism traits. These caregiver and caregiv-
ing characteristics may also increase challenges in raising
children with autism traits and experiences family func-
tioning independent of a clinical autism diagnosis.
Therefore, they are essential in providing parent guidance
and support, but also in considering the results of the cur-
rent and future studies.

Fifth, we have to consider the study sample’s repre-
sentativeness concerning the results’ generalizability. As
mentioned before, the selected 168 children were referred
to CAMH centers for various reasons but were rather
well-functioning compared with children in other study
samples (Herring et al., 2006). Most children came from
intact families, lived with their biological parents, and did
not have a developmental delay (Table 1). The mean
T-scores for the children’s co-occurring emotional and
behavioral problems indicated they were at risk, but not
above the cut-off, for clinical symptoms (Achenbach &
Rescorla, 2000, 2001). Also, 26% of the primary caregiv-
ers reported themselves as highly educated. Despite the
clinically relevant associations, we cannot generalize the
findings to the general population because we based them
on measurements in a referred sample with relatively
high-functioning families.

Finally, information about provided services, treatment,
or support is lacking in the interval between the two assess-
ments. Care as usual was offered, which could encompass
no treatment for children without a clinical autism diagno-
sis to complete treatment and support for children with a
clinical autism diagnosis according to international stand-
ards (Volkmar et al., 2014). Therefore, we could not test
whether families with an autistic child received better
treatment planning and support than those with a non-
autistic child with high autism trait levels, and whether this
affected family functioning (Factor et al., 2019). For pre-
venting or improving family functioning in clinical prac-
tice, information about provided treatment and support is
essential in further research.

Clinical implications and future research

The association between child autism traits and family
functioning over time, especially in children with high
subclinical autism trait levels, could be very relevant for
clinical support and treatment guidelines. Naturally, repli-
cation in larger, more representative study samples or sep-
arated samples of autistic and non-autistic children, with a
longitudinal study design, including more child clinical
diagnosis information, family characteristics, and inter-
vention information, is needed to overcome the limitations
of this study. To improve family functioning and QoL, we
should reconsider offering more education, support, and
even treatment to families of non-autistic children with
high subclinical autism trait levels instead of only provid-
ing this to families of autistic children. Because high
autism trait levels in non-autistic children may be related
to other neurodevelopmental or mental health problems
than autism, family training or support should be foremost
tailored to the child’s underlying difficulties. Such an
adjustment in guidelines could imply a paradigm shift in
healthcare systems that only cover diagnosis-based treat-
ment and guidance. Following the recommendations by
Lord et al. (2022), focusing on the necessary individual
and familial education, support, guidance, and treatment in
children with developmental, emotional, and behavioral
problems might be more effective in the long run than a
solely diagnosis-oriented approach.

Conclusion

The associations between children’s autism, internalizing
and externalizing problems, diagnoses, and family func-
tioning are complex. Our results indicated an association
between autism traits in children and family functioning
over approximately 1year. In our study, co-occurring inter-
nalizing and externalizing problems could not explain this
association. This finding mainly concerned non-autistic
children with high autism trait levels. Given that these
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findings resulted from exploratory analyses in a relatively
small subgroup and high autism trait levels are not exclu-
sively related to autism, further research is needed to deter-
mine how diagnostic status might moderate the impact of
autism traits on family functioning. Given the results of our
study, clinicians may consider identifying emerging family
problems and providing support to families in dealing with
high subclinical autism traits in non-autistic children, spe-
cifically tailored to the child’s underlying difficulties.
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Note

1. While the diagnostic category of the Diagnostic and
Statistical Manual of Mental Disorders (DSM) nowadays
is “Autism Spectrum Disorder,” the term “autism” will be
used to align with community preferences.

References

Achenbach, T. M., & Rescorla, L. A. (2000). Manual for the
ASEBA preschool forms & profiles. The University of
Vermont, Research Center for Children, Youth, and Families.

Achenbach, T. M., & Rescorla, L. A. (2001). Manual for the
ASEBA school-age forms & profiles. The University of
Vermont, Research Center for Children, Youth, and Families.

Aldridge, F. J., Gibbs, V. M., Schmidhofer, K., & Williams, M.
(2012). Investigating the clinical usefulness of the Social
Responsiveness Scale (SRS) in a tertiary level, autism spec-
trum disorder specific assessment clinic. Journal of Autism
and Developmental Disorders, 42, 294-300.

American Psychiatric Association. (2013). Diagnostic and sta-
tistical manual of mental disorders (DSM-5). American
Psychiatric Publishing.

Banovcinova, A., Levicka, J., & Veres, M. (2014). The impact of
poverty on the family system functioning. Procedia: Social
and Behavioural Sciences, 132, 148-153.

Bolte, S., Westerwald, E., Holtmann, M., Freitag, C., & Poustka,
F. (2011). Autistic traits and autism spectrum disorders:
The clinical validity of two measures presuming a contin-
uum of social communication skills. Journal of Autism and
Developmental Disorders, 41(1), 66—72.

Byles, J., Byrne, C., Boyle, M. H., & Offord, D. R. (1988).
Ontario child health study: Reliability and validity of the
General Functioning Subscale of the McMaster Family
Assessment Device. Family Process, 27(1), 97-104.

Byrne, B. M. (2012). Structural equation modeling with Mplus:
Basic concepts, applications and programming. Routledge.

Constantino, J. N., & Gruber, C. P. (2005). Social Responsiveness
Scale (SRS). Western Psychological Services.

Constantino, J. N., & Gruber, C. P. (2012). Social Responsiveness
Scale, Second Edition (SRS-2). Western Psychological
Services.

Constantino, J. N., & Todd, R. D. (2003). Autistic traits in the
general population: A twin study. Archives of General
Psychiatry, 60(5), 524-530.

Duvekot, J., Ten Hoopen, L. W., Slappendel, G., Van der Ende,
J., Verhulst, F. C., Van der Sijde, A., & Greaves-Lord, K.
(2017). Design and cohort characteristics of the social spec-
trum study: A multicenter study of the autism spectrum
among clinically referred children. Journal of Autism and
Developmental Disorders, 47(1), 33-48.

Duvekot, J., Van der Ende, J., Constantino, J. N., Verhulst, F.
C., & Greaves-Lord, K. (2016). Symptoms of autism spec-
trum disorder and anxiety: Shared familial transmission and
cross-assortative mating. Journal of Child Psychology and
Psychiatry, 57(6), 759-769.

Duvekot, J., Van der Ende, J., Verhulst, F. C., & Greaves-
Lord, K. (2015). The screening accuracy of the parent
and teacher-reported Social Responsiveness Scale (SRS):
Comparison with the 3Di and ADOS. Journal of Autism and
Developmental Disorders, 45(6), 1658—1672.

Epstein, N. B., Baldwin, L. M., & Bishop, D. S. (1983). The
McMaster Family Assessment Device. Journal of Marital
and Family Therapy, 9(2), 171-180.

Factor, R. S., Ollendick, T. H., Cooper, L. D., Dunsmore, J.
C., Rea, H. M., & Scarpa, A. (2019). All in the family: A
systematic review of the effect of caregiver-administered
autism spectrum disorder interventions on family function-
ing and relationships. Clinical Child and Family Psychology
Review, 22, 433-457.

Flanders, S. C., Engelhart, L., Pandina, G. J., & McCracken, J. T.
(2007). Direct health care costs for children with pervasive
developmental disorders: 1996-2002. Administration and
Policy in Mental Health, 34(3), 213-220.


https://orcid.org/0000-0002-3122-7713
https://orcid.org/0000-0002-3122-7713

12

Autism 00(0)

Frazier, T. W., Youngstrom, E. A., Speer, L., Embacher, R.,
Law, P., Constantino, J. N., Findling, R. L., Hardan, A. Y.,
& Eng, C. (2012). Validation of proposed DSM-5 crite-
ria for autism spectrum disorder. Journal of the American
Academy of Child & Adolescent Psychiatry, 51(1), 28—40.

Frazier, T. W., Youngstrom, L. A., Kubu, C. S., Law, P., Rezai,
A., Constantino, J. N., & Eng, C. (2010). Autism spec-
trum disorders as a qualitatively distinct category from
typical behavior in a large, clinically ascertained sample.
Assessment, 17(3), 308-320.

Freistadt, J., & Strohschein, L. (2013). Family structure differ-
ences in family functioning: Interactive effects of social
capital and family structure. Journal of Family Issues,
34(7), 952-974.

Hastings, R. P., Kovshof, H., Ward, N. J., Degli Espinosa, F.,
Brown, T., & Remington, B. (2005). Systems analysis of
stress and positive perceptions in mothers and fathers of
pre-school children with autism. Journal of Autism and
Developmental Disorders, 35, 635-644.

Herring, S., Gray, K., Taffe, J., Tonge, B., Sweeney, D., &
Einfeld, S. (2006). Behaviour and emotional problems in
toddlers with pervasive developmental disorder and devel-
opmental delay: Associations with parental mental health
and family functioning. Journal of Intellectual Disability
Research, 50(12), 874-882.

Hoefman, R., Payakachat, N., Van Exel, J., Kuhlthau, K.,
Kovacs, E., Pyne, J., & Mick Tilford, J. (2014). Caring for
a child with autism spectrum disorder and parents’ quality
of'life: Application of the CarerQoL. Journal of Autism and
Developmental Disorders, 44(8), 1933—-1945.

Hu, L., & Bentler, P. M. (1998). Fit indices in covariance struc-
ture analysis: Sensitivity to underparameterized model mis-
specification. Psychological Methods, 3, 424—453.

Kaat, A. J., & Farmer, C. (2017). Commentary: Lingering ques-
tions about the Social Responsiveness Scale short form.
A commentary on Sturm et al. (2017). Journal of Child
Psychology and Psychiatry, 58(9), 1062—1064.

Kanne, S. M., Christ, S. E., & Reiersen, A. M. (2009). Psychiatric
symptoms and psychosocial difficulties in young adults
with autistic traits. Journal of Autism and Developmental
Disorders, 39(6), 827-833.

Karst, J. S., & Van Hecke, A. V. (2012). Parent and family
impact of autism spectrum disorders: A review and pro-
posed model for intervention evaluation. Clinical Child and
Family Psychology Review, 15(3), 247-277.

Khanna, R., Madhavan, S. S., Smith, M. J., Patrick, J. H.,
Tworek, C., & Becker-Cottrill, B. (2011). Assessment of
health-related quality of life among primary caregivers of
children with autism spectrum disorders. Journal of Autism
and Developmental Disorders, 41(9), 1214-1227.

Kuhlthau, K., Payakachat, N., Delahaye, J., Hurson, J., Pyne,
J. M., Kovacs, E., & Tilford, J. M. (2014). Quality of life
for parents of children with autism spectrum disorders.
Research in Autism Spectrum Disorders, 8(10), 1339-1350.

Lai, M.-C., Kassee, C., Besney, R., Bonato, S., Hull, L., Mandy,
W., Szatmari, P., & Ameis, S. H. (2019). Prevalence of co-
occurring mental health diagnoses in the autism population:
A systematic review and meta-analysis. Lancet Psychiatry,
6, 819-829.

Lecavalier, L., Leone, S., & Wiltz, J. (2006). The impact of
behaviour problems on caregiver stress in young people
with autism spectrum disorders. Journal of Intellectual
Disability Research, 50, 172—183.

Lee, L., Harrington, R. A., Louie, B. B., & Newschaffer, C. J.
(2008). Children with autism: Quality of life and parental
concerns. Journal of Autism and Developmental Disorders,
38(8), 1147-1160.

Lord, C., & Bishop, S. L. (2021). Let’s be clear that “autism
spectrum disorder symptoms” are not always related to
autism spectrum disorder. American Journal of Psychiatry,
178(8), 680—682.

Lord, C., Charman, T., Havdahl, A., Carbone, P., Anagnostou,
E., Boyd, B., Carr, T., de Vries, P. J., Dissanayake, C.,
Divan, G., Freitag, C. M., Gotelli, M. M., Kasari, C., Knapp,
M., Mundy, P., Plank, A., Scahill, L., Servili, C., Shattuck,
P.,.. McCauley, J. B. (2022). The Lancet Commission on
the future of care and clinical research in autism. Lancet,
399(10321), 271-334.

Lord, C., Petkova, E., Hus, V., Gan, W., Lu, F., Martin, D. M.,
Ousley, O., Guy, L., Bernier, R., Gerdts, J., Algermissen,
M., Whitaker, A., Sutcliffe, J. S., Warren, Z., Klin, A.,
Saulnier, C., Hanson, E., Hundley, R., Piggot, J., & Risi,
S. (2012). A multisite study of the clinical diagnosis of
different autism spectrum disorders. Archives of General
Psychiatry, 69(3), 306-313.

Lord, C., Rutter, M., DiLavore, P. C., Risi, S., Gotham, K.,
& Bishop, S. L. (2012). Autism Diagnostic Observation
Schedule, Second Edition (ADOS-2). Manual (Part ).
Western Psychological Services.

Manor-Binyamini, I. (2011). Mothers of children with devel-
opmental disorders in the Bedouin community in Israel:
Family functioning, caregiver burden, and coping abilities.
Journal of Autism and Developmental Disorders, 41(5),
610-617.

McStay, R. L., Dissanayake, C., Scheeren, A., Koot, H. M., &
Begeer, S. (2014). Parenting stress and autism: The role
of age, autism severity, quality of life and problem behav-
iour of children and adolescents with autism. Autism, 18,
502-510.

McStay, R. L., Trembath, D., & Dissanayake, C. (2014). Stress
and family quality of life in parents of children with autism
spectrum disorder: Parent gender and the double ABCX
model. Journal of Autism and Developmental Disorders,
44,3101-3118.

Murray, A. L., Booth, T., McKenzie, K., Kuenssberg, R., &
O’Donnell, M. (2014). Are autistic traits measured equiva-
lently in individuals with and without an autism spectrum
disorder? An invariance analysis of the Autism Spectrum
Quotient Short Form. Journal of Autism and Developmental
Disorders, 44(1), 55-64.

Povee, K., Roberts, L., Bourke, J., & Leonard, H. (2012). Family
functioning in families with a child with Down syndrome: A
mixed methods approach. Journal of Intellectual Disability
Research, 56(10), 961-973.

Rodriguez, G., Hartley, S. L., & Bolt, D. (2019). Transaction rela-
tions between parenting stress and child autism symptoms and
behavior problems. Journal of Autism and Developmental
Disorders, 49(5), 1887—-1898.



ten Hoopen et al.

13

Roeyers, H., Thys, M., Druart, C., De Schryver, M., &
Schittekatte, M. (2011). SRS Screeningslijst voor autis-
mespectrumstoornissen [Screening list of autism spectrum
disorders. Manual]. Hogrefe.

Santosh, P. J., Mandy, W. P. L., Puura, K., Kaartinen, M.,
Warrington, R., & Skuse, D. H. (2009). The construction
and validation of a short form of the developmental, diag-
nostic and dimensional interview. European Child and
Adolescent Psychiatry, 18(8), 521-524.

Shek, D. T. L., Xie, Q., & Lin, L. (2014). The impact of family
intactness on family functioning, parental control, and par-
ent-child relational qualities in a Chinese context. Frontiers
in Pediatrics, 2, Article 149.

Skuse, D. H., Mandy, W., Steer, C., Miller, L. L., Goodman, R.,
Lawrence, K., Edmond, A., & Golding, J. (2009). Social
communication competence and functional adaptation in
a general population of children: Preliminary evidence for
sex-by-verbal 1Q differential risk. Journal of the American
Academy of Child & Adolescent Psychiatry, 48(2), 128—-137.

Slappendel, G., Mandy, W., Van der Ende, J., Verhulst, F. C.,
Van der Sijde, A., Duvekot, J., Skuse, D., & Greaves-Lord,
K. (2016). Utility of the 3Di Short Version for the diagnostic
assessment of autism spectrum disorder and compatibility with

DSM-5. Journal of Autism and Developmental Disorders,
46(5), 1834-1846.

Sucksmith, E., Roth, 1., & Hoekstra, R. A. (2011). Autistic traits
below the clinical threshold: Re-examining the broader
autism phenotype in the 21st century. Neuropsychology
Review, 21(4), 360-389.

Ten Hoopen, L. W., De Nijs, P. F. A., Duvekot, J., Greaves-Lord,
K., Hillegers, M. H. J., Brouwer, W. B. F., & Hakkaart-van
Roijen, L. (2020). Children with an autism spectrum disor-
der and their caregivers: Capturing health-related and care-
related quality of life. Journal of Autism and Developmental
Disorders, 50(1), 263-277.

Van den Boogert, F., Klein, K., Spaan, P., Sizoo, B., Bouman, Y.
H. A., Hoogendijk, W. J. G., & Roza, S. J. (2022). Sensory
processing difficulties in psychiatric disorders: A meta-
analysis. Journal of Psychiatric Research, 151, 173—180.

Volkmar, F., Siegel, M., Woodbury-Smith, M., King, B.,
McCracken, J., & State, M., & American Academy of Child
and Adolescent Psychiatry (AACAP) Committee on Quality
Issues (CQI). (2014). Practice parameter for the assessment
and treatment of children and adolescents with autism spec-
trum disorder. Journal of American Academy of Child and
Adolescent Academy, 53(2), 237-257.



