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Abstract

Obijective: Though twin studies have mainly been the focus of genetic studies in autism spectrum disorder (ASD), trait inheritance studies
between parents and children are also valuable to guide genetic investigations. Therefore, we aimed to investigate the relationship between
parent psychological and behavioral profiles and child problem behaviors in families with children with ASD and children with typical
development (TD). In the ASD group, we further investigated specific associations between psychological symptoms of parents and ASD-
specific behaviors of children.

Methods: Childhood Behavior Checklist (CBCL) and Symptom Checklist 90 (SCL-90R) were used to measure behavior problems of children
and psychological problems in parents. These scales were used with children with ASD and their mothers (n = 64) and TD children and their
mothers (n = 53). Additionally, for children with ASD only, the ASD diagnosis was confirmed with semi-structured interviews using Childhood
Autism Rating Scale (CARS) and behavioral domains were measured with the help of Aberrant Behavior Checklist (ABC).

Results: Both the CBCL and the SCL-90R scores were higher in the ASD group compared to the TD group. In the ASD group, beyond
demographic variables, mother obsessive-compulsive symptoms significantly predicted child stereotypic behaviors and inappropriate
speech, which includes repetitive speech and repeating words/phrases. Mother depression symptoms significantly predicted inappropriate
speech in children with ASD beyond demographic variables.

Conclusion: Our findings point to obsessive-compulsive traits as potential targets of investigation in the quest to unravel the genetic profile
of ASD. Parent obsessive-compulsive symptoms may have a hereditary component that can constitute a risk factor for ASD or for the

severity of specific behavioral domains of ASD in their children.
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INTRODUCTION

Autism spectrumdisorder (ASD) isa neurodevelopmental
disorder presenting with deficits in social interaction
and communication, and with repetitive behaviors
and restrictive interests (1). Though twin studies
indicate a strong genetic component in ASD and the
estimated ASD heritability is between 64-91%, the
common variants of the genetic composition of ASD
are still unknown (2). Additionally, strong evidence
was recently provided for the contribution to ASD of
epistasis or gene-gene interaction (3), suggesting that
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unraveling the genetic makeup of ASD may be more
complicated than previously believed; not being limited
to single genes but also including their interactions.
Though there is genetic heterogeneity in ASD, the
associated genes seem to converge on certain molecular
pathways such as protein synthesis and degradation,
chromatin remodeling, and intracellular signaling, which
are suggested to be related to changes in social and
cognitive behaviors (4). So, genetic studies seem to imply
that the commonly influenced pathways in ASD may
translate to behavioral differences. Such an implication
points to inheritance studies as valuable contributions
to inform this field, alongside the more popular twin
studies. With this purpose, the present study looked at
the relationships between parent and child traits in ASD
and compared these relationships to those in families
with neurotypical development. We believe that such a
study can assist genetic studies by providing behavioral
and symptomatologic inheritance information in ASD
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as different from neurotypical families, which can
highlight potential areas of focus for investigating the
commonalities in the genetics of ASD.

The relatives of individuals with ASD are repeatedly
reported to exhibit certain language, personality, and
social-behavioral characteristics that resemble ASD
symptoms but are expressed in a milder form (5). Broad
autism phenotype (BAP) is described as impairments
in cognitive, social, communicative, behavioral, and
personality domains of the relatives of the children
with ASD (6). Also, the relatives in the families with
multiple-incidence ASD have higher rates of social and
communication deficits and stereotyped behaviors. The
BAP findings for parents of children with ASD have been
shown to be manifest in grandparents, aunts, and uncles
of children with ASD as well, suggesting the expression
of genetic liability for ASD (7). Such BAP characteristics
have previously been investigated with the hopes to
provide a complementary approach to finding the genes
related with ASD, and individuals with ASD and their
parents with BAP were found to differ from controls and
parents without BAP in measures of social cognition,
but not in measures of executive function and central
coherence (5). Though such social cognition deficits are
expected given the social nature of impairments in ASD,
we believe that looking at other, more extensive clinical
symptoms will be informative in revealing specific
behavior or symptom groups that are more likely to be
inherited in ASD than in neurotypical development.

Insistence on sameness in children with ASD was shown
to be positively correlated with obsessive-compulsive
behaviors in parents (8). Children with ASD who have
more repetitive behaviors were significantly more likely
to have one or more parents with obsessive-compulsive
disorder (OCD) or traits compared to children with ASD
with less repetitive behaviors and OCD disorder or trait
in parents was significantly more likely if the child with
ASD had a high occurrence of repetitive behaviors (9).
Also, social anxiety and depression were shown to be
higher in relatives in families with multiple-incidence
ASD (10). OCD and ASD are both highly heritable
disorders that share genetic risk factors. The genetic
association between OCD and ASD has been investigated
and this combined genome-wide association study
(GWAS) revealed a significant polygenic component
of ASD, predicting 0.11% of the phenotypic variance
in an independent OCD data set (11). More broadly,
children of parents with a neurodevelopmental or a
neuropsychiatric disorder were found to display more
restricted and repetitive behaviors than children of

parents without such disorders (12).

Though these few studies investigated the inheritance
of symptoms in families with and without ASD, they
have looked at predictable domains for ASD that are
restricted to a single area, such as social cognition,
repetitive behaviors, and insistence on sameness. Taking
these studies one step further, we set out to look at a
wider range of symptoms and behaviors in parents
and children and their relationships, and how these
relationships differ in families with children with ASD
and typically developing (TD) children.

The present study measured child behaviors and
characteristics comprehensively using the Child Behavior
Checklist that informs about withdrawal; somatic
complaints; and anxious/depressed, delinquent, and
aggressive behavior of children, for both children with
ASD and TD children. We measured parent psychological
problems and symptoms using Symptom Checklist 90 in
parents of both groups. In addition, we used the Aberrant
Behavior Checklist for children with ASD to get a clearer
understanding of how different behaviors associated
with ASD relate to the psychological symptoms of their
parents.

Given the previous findings, we expected obsessive-
compulsive behaviors of parents to relate to stereotypic
behaviors in children with ASD, but given the lack of
evidence otherwise, we approached the relations between
other parent-child characteristics in an exploratory manner.

METHODS

Participants

Participants comprised 64 children with a clinical ASD
diagnosis and their mothers and 53 TD children and their
mothers (Table 1). Children with ASD were recruited from
the patients followed by Istanbul University Medical
Faculty Child and Adolescent Psychiatry outpatient clinic
(14 cases) and Hamit Ibrahimiye Education Center for
Children with Autism (50 cases). The control group was
formed from students attending a school located in the
epidemiological catchment area of the study center
(Cenab Sehabettin Elementary School), which matched
the children with ASD in terms of age and gender (53
children, 13 females). Exclusion criteria for both groups
included having a diagnosis of a genetic (e.g., Fragile
X syndrome), neurological (e.g., epilepsy), metabolic,
respiratory (e.g., chronicasthma, bronchiolitis) or chronic
infectious disorder (e.g., tuberculosis, pneumonia) as
diagnosed by pediatricians and listed in the medical
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reports of patients and reported by the mothers;
having a history of severe head injury or organic brain
damage; and having used pharmacological agents
such as Risperidone or Methylphenidate during the
previous month. All mothers had at least an elementary
school education (Table 1). Approval was received
from the Ethical Committee of the Medical Faculty of
Istanbul University (Number: 2012/1063-1149, Date:
12.07.2012), and permissions were acquired from
relevant authorities. Written and oral informed consent
was obtained from all mothers, and their children when
appropriate.

Table 1. Participant information for ASD group and TD group

ASD Group (n = 64) Control Group (n = 53)

M SD | Min | Max M SD | Min | Max
Child age 11.66 |3.82 6 18 11.75 | .85 10 | 13
Mother age 38.25 | 6.27 | 25 | 52 40.08 [4.59| 31 | 48
Nu.mber .Of . 2.14 1.01 1 5 1.91 .56 1 3
children in family

n % n %
Child gender 53 male 82.8% 40 male 75.5%
Mother
employment uni& 78.1% un:_:‘n 45.3%
status P: P:
Mother’s
Education
Elementary o o
School Graduate 31 48% >7 49%
Middle School 15 239% 19 3%
Graduate
g'g(;j:?:”' 8 13% 22 26%
g:’;‘éir;';y 10 16% 19 17%
Consf—mgumeous 14 229%
marriage
C-section births 29 46% 32 60%
Problematic 21 33.3% 4 8%
pregnancy period

M: Mean; n: Number; SD: Standard Deviation; %: Percentage; Min:
Minimum; Max: Maximum; Unemp: Unemployed.

Measures

For all children. Demographic forms filled by mothers
indicated child age, maternal age, and maternal
education. Childhood Behavior Checklist (CBCL) was
used to measure children’s behavioral and emotional
problems, which are categorized into withdrawn,
delinquent, aggressive behaviors; social, attention,
thought problems; somatic complaints; and being
anxious/depressed. This scale was originally created
by Achenbach (13). In this Turkish sample, the Turkish
standardized version of this scale was used (14).

For children with ASD only. Aberrant Behavior Checklist
(ABC) is a list scored by parents that measure irritability,
social withdrawal, stereotypic behaviors, hyperactivity/
noncompliance, and inappropriate speech in children
with ASD. This scale was created by Aman and colleagues
[15] and its Turkish version that has been approved for
validity and reliability by Karabekiroglu and Aman was
used in this sample and was filled by the mothers (16).

Childhood Autism Rating Scale (CARS) is a behavior
observation scale used by trained observers to rate the
symptoms of children with ASD to yield a total score
for ASD severity. The original scale’s Turkish version
was used in this sample as a diagnostic tool, which
was approved for validity and reliability (17, 18). CARS
was administered by the clinical researchers as a semi-
structured interview.

For all mothers. Symptom Checklist 90 revised (SCL-90R)
is a self-report scale measuring parent psychological
symptoms under the categories of somatization, obsessive-
compulsive, interpersonal  sensitivity,  depression,
anxiety, phobic anxiety, hostility, paranoid ideation, and
psychoticism (19). Higher scores in this scale indicate higher
problems in these domains, for instance, having higher
scores in interpersonal sensitivity does not suggest better
interpersonal sensitivity but more problems in that area.
The Turkish version of this scale that shows acceptable
validity and reliability for the Turkish population was filled
by mothers of both groups of children (20).

Analysis Plan

IBM SPSS (Version 27.0, Armonk, NY) was used to
analyze our quantitative data. We used the Smirnov
Test for normality because of our relatively small sample
size. Initially, to compare the demographics between
groups, an independent-samples t-test was conducted.
For the analyses, first, Pearson correlations between
mother psychological symptoms and child behaviors
and characteristics were investigated and compared for
two groups. Second, Pearson correlations between ABC
scores of children with ASD and psychological symptoms
of mothers were examined. The significantly correlated
variables were then put into a hierarchical regression
analysis to see if these predictions held over and above
socio-demographic variables.

RESULTS

Comparison of demographic information of two groups
revealed no significant differences in terms of child age,
maternal age, mother education, and the number of
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children in the family (Table 1). Significant differences
were found in mother employment status, where
more parents of children with ASD were unemployed
and in problematic pregnancies, where more mothers
of children with ASD experienced problems in their
pregnancy (Table 1).

The results revealed significantly higher CBCL and SCL-
90R scores for the ASD group compared to the control
group (t(108) = 6.49, p < .001 and t(115) = 7.33, p < .001,
respectively). The mean CBCL score in the ASD group was
62.84 + 9.9 and the mean score was 48.96 + 12.5 in the
control group. The mean SCL-90R score was 11.65 + 6.2
in the ASD mothers group and it was 4.58 + 3.7 in the
control mothers group. In both measures, higher scores

indicate more problems. The CARS scores of participants
with ASD ranged between 24.00 and 52.50 (M = 36.97 +
6.9), indicating that all participants in the ASD group were
on the spectrum, ranging from mildly to severely autistic.

Relations Between Parent-Child Characteristics

When the relations between mother symptoms and
child behaviors were investigated, for the ASD group
(Table 2), a lot of correlations emerged. Yet, when Holm-
Bonferroni correction was applied, only the relations
between maternal depression and child aggressive
behavior, mother obsession and child anxious-depressed
behavior, and mother obsession and child aggressive
behavior scores remained significant in the ASD group.

Table 2. Correlations between parent psychological symptoms and child behavioral problems in ASD group

Child

Ef:t?lvelgrs Withdrawn Somatic Anxious/ Social Thought Attention Delinquent Aggressive
Parent complaints depressed problems problems problems behavior behavior
Symptoms

Somatization .23 .26 A2x* .19 12 .15 .29* A2x*
Anxiety .19 .18 .29* .23 .20 .14 .25 .32*
Obsessive-compulsive 39%* 27* AZ*EE Q4% ** 27* 35%* .32% AB¥*E
Depression .33* 27* A43** .38** .30* .34* A1x* 50***
Interpersonal sensitivity .26 .18 .33%* .29% .28* .26 23 .33%*
Psychoticism .26 .33* 31* .26 .28* .20 .25 .28*
Paranoid ideation .28* .32* .36** 31* 34%* .25 .23 A0**
Hostility .32%* 27* A1** .30* 21 .16 .28* 31*
Phobic anxiety .28* .19 .30* .22 .22 .15 17 .22

*p <.05, **p < .01, ***p < .001. Bolded values indicate significance at the .05 level, and italicized values indicate marginal significance at the .10 level

after Holm-Bonferroni correction.

When these relations were examined for the TD group,
the relations in Table 3 were obtained. After Holm-
Bonferroni correction, the only significant relation (p
< 0.05) was between mother psychoticism and child
delinquent behavior.

These analyses showed that mother psychological
problems were associated with child behavior problems
to a greater degree in the ASD group compared to the
control group, and both mother psychological problems
and child behavior problems were higher in the ASD

Table 3. Correlations between parent psychological symptoms and child behavioral problems in TD group

Child

gf:SIvelrcr)]rs Withdrawn Somaﬁc Anxious/ Social Thought Attention Delinqu.ent Aggres§ive
Parent complaints depressed problems problems problems behavior behavior
Symptoms

Somatization 12 .18 .10 .26 .15 17 .22 .09
Anxiety .14 13 .14 A1 13 12 .38** .16
Obsessive-compulsive .09 .04 .19 17 .16 .29% 37 13
Depression 11 .04 .16 .16 .15 .22 .30%* 11
Interpersonal sensitivity .02 .01 .06 .07 17 12 .24 .07
Psychoticism 13 .16 .19 27 .20 .24 Al .23
Paranoid ideation .02 -.04 .05 .01 .06 .06 .34%* 12
Hostility .23 17 12 .22 17 17 .30* .22
Phobic anxiety -.06 -.00 -.02 .05 .19 .10 .18 -.06

*p < .05, ¥*p <.01, ***p <.001. Bolded values indicate significance at the .05 level after Holm-Bonferroni correction.
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group compared to the control group (see Table 3).

Relations Between Parent Characteristics and ASD
Behaviors

For children with ASD, their total aberrant behavior
score was significantly and positively correlated with
only their mothers’ obsessive-compulsive symptoms
out of all mother psychological symptoms (Table 4).
From ABC’s subscales, the significant correlations were
between mother obsessive-compulsive symptoms and
child stereotypic behavior and inappropriate speech, and
maternal depression symptoms and child inappropriate
speech (Table 4).

When put into a hierarchical linear regression, mothers’
obsessive-compulsive symptoms continued to predict
children’s aberrant behaviors beyond child age, mother
age, and mother education (6 = .27, p < .05) (Table
5). It explained an additional 7% of variance in child
aberrant behaviors beyond these variables (AR? = .067,
p <.05). Mother obsessive-compulsive scores continued
to predict child stereotypic behaviors (8 = .26, AR? =
.062, p < .05) and inappropriate speech (8 = .26, AR?
= .064, p < .05) beyond these demographic variables.
Mother depression scores also continued to predict
inappropriate speech beyond these variables (8 = .28,
AR? = .076, p < .05).

Table 4. Correlations between parent psychological symptoms and aberrant behaviors in ASD group

Child
QZE;:;S:S Irritability, Lethargy and Stereotypic Hyperactivity, Inappropriate Total Aberrant
Parent agitation, crying  social withdrawal behavior noncompliance speech Behavior Score
Symptoms
Somatization .00 -.03 .06 -.04 .08 .00
Anxiety .10 -.02 .07 .04 13 .06
Obsessive-compulsive .22 .23 .26* 11 .26* 27*
Depression .18 .21 17 12 27* .23
Interpersonal sensitivity 13 .08 .04 .06 .16 11
Psychoticism .08 .01 12 -.04 .14 .07
Paranoid ideation .07 11 .07 .04 .22 A1
Hostility .10 .08 12 .14 13 12
Phobic anxiety 11 .08 14 .01 22 13
*p <.05

Table 5. Hierarchical Regression Analysis for the Predictors of Child Aberrant Behaviors in the ASD group

Variable B SE (b) b R?
Step 1 .07
Mother obsessive-compulsive symptoms 8.76 4.01 2T7*E*

Step 2 11
Child age .83 1.03 12

Mother age -.93 .64 -.22

Mother education -17 3.12 -.01

Mother obsessive-compulsive symptoms 8.68 4.12 27*

*** p<.001, ** p<.01; * p<.05

DISCUSSION

This study investigated the relationship between
different child behavior problems and parent
psychological problems in children with ASD and their
mothers, and typically developing (TD) children and
their mothers. The main findings of our study indicated
that psychological problems in parents and problematic
behaviors in children were higher in the ASD group

compared to the TD group. In the ASD group, maternal
obsessive-compulsive symptoms predicted children’s
stereotypical behaviors and inappropriate speech, and
maternal depression predicted child inappropriate
speech.

Social functioning problems, pragmatic problems,
OCD phenomenon, and/or early language or reading
problems have previously been reported to be higher
in the families of ASD children (7). Going beyond
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reporting the characteristics of parents or relatives of
ASD, the present study related these characteristics with
the behaviors of children with ASD. In the present study,
children with ASD were found to display more problem
behaviors than TD children, and mothers of children
with ASD had significantly more psychological symptoms
than mothers of TD children. Mothers of children with
ASD experienced significantly more problems in their
pregnancies than mothers of TD children (Table 1),
which aligns with factors during pregnancy and early
development influencing altered development in ASD.
Though the mothers of both groups of children had
comparable education levels, significantly fewer mothers
of children with ASD were employed (Table 1), presumably
to stay home and take care of their child. Mothers’
symptoms were associated to a greater extent with the
behavioral problems in the ASD group compared to the
control group. When a child with ASD displays aggressive
or anxious-depressed behaviors besides the core ASD
symptoms, these are associated with higher depressive
or obsessive-compulsive problems in mothers. In the TD
group, the only significant relation was between mother
psychoticism and child delinquency, and no relations
between obsessive-compulsive symptoms in mothers
and child behavior problems emerged.

Comorbidity of ASD and OCD is widely reported in the
literature. A large study with 7922 young individuals on
the co-occurrence of OCD and ASD has reported that
25% of individuals with OCD also had a diagnosis of ASD
[21]. The risk of later diagnosis of OCD is 2-fold higher
in individuals with ASD and the risk of a later diagnosis
of OCD is nearly 4-fold higher in individuals with
ASD compared to their TD peers (22). The obsessive-
compulsive traits have been shown to be higher in
fathers of ASD probands than the fathers of TD controls
(23). In our study, we investigated the relationship with
maternal obsessive-compulsive symptoms and the
children’s behaviors in the ASD group. When ASD core
symptoms were investigated beyond the broader child
behavior problems, mothers’ obsessive-compulsive
symptoms predicted children’s aberrant ASD-related
behaviors in the ASD group. This prediction held
beyond demographic variables as child age, maternal
age, and maternal education. Mothers’ obsessive-
compulsive symptoms especially predicted stereotypic
behaviors and inappropriate speech, where the latter
was also significantly predicted by mother depression
symptoms. Findings are in support of our prediction that
parent obsessive-compulsiveness would be related to
children’s stereotypic behaviors. Stereotypic behaviors

were characterized in this checklist with items such as
“repetitive hand, body or hear movements”, “waves,
shakes extremities repeatedly”, “rocks body back and
forth”, and “stereotyped, repetitive movements” (15).
It makes sense that such repetitive actions would be
related to obsessive-compulsive symptoms of parents,
which are measured with items as “having to check and
double-check what you do” and “having to repeat the
same actions such as touching, counting, washing” (19).
This study adds to the previous finding that obsessive-
compulsive traits in parents are associated with the
insistence on sameness in children with ASD by showing
that obsessive-compulsive traits in parents not only
predict insistence on sameness, but also stereotypic
behaviors and inappropriate speech in children with ASD
(8).

Present results showed that inappropriate speech in
children with ASD was significantly predicted beyond
demographic variables by mother obsessive-compulsive
symptoms and mother depression symptoms. The
inappropriate speech was characterized by the following
items: “talks excessively”, “talks to self loudly”, “repeats
a word or phrase over and over”, and “repetitive speech”
(15). It makes sense that obsessive-compulsive traits
in parents would predict the latter two items, which
suggest repetition or stereotypy and resemble in nature
the items for stereotypic behaviors listed above, which
were also significantly predicted by parent obsessive-
compulsive symptoms. Parent depression symptoms
may be more related to the former two items in this list
of talking excessively and talking to self loudly. Since this
was a cross-sectional study, data cannot be interpreted
in a causal direction. Either parents who are depressed
may have no patience or energy to correct the excessive
or loud talking of their children, or children’s excessive
or loud talking may precipitate parent depression. When
we consider the high prevalence of depression in the
mothers of children with ASD, the need for interventions
targeting children with ASD and their families becomes
apparent (24). Additionally, it should be noted that ABC
is not an autism-specific scale and can be used with
other neurodevelopmental disorders such as intellectual
disability. In this study, ABC was used in the ASD group
whose diagnosis was confirmed with semi-structured
CARS interviews.

There are certain limitations of our study. The first
limitation is that its cross-sectional nature prevents
causality explanations and does not inform about
whether parental or child variables cause the other.
The directionality of the findings can be clarified with
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future longitudinal studies. The second limitation is
about evaluating mothers of children with SCL-90R,
which is a self-report questionnaire and not a clinical
interview. Another limitation is the sample size of the
study. We believe that the findings of our study provide
valuable contributions to the field, but nonetheless, it
is important to repeat our results in larger samples and
preferably with longitudinal designs.

Obsessive-compulsive symptoms in parents may be a risk
factor for ASD, as it seems to be the parental trait most
strongly correlated with child ASD symptoms. Therefore,
investigating genes commonly implicated in OCD and ASD
can help narrow the search for the genetic fingerprint for
these disorders and point to specific gene groups that can
help accelerate investigations on the genetics of ASD.
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