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Abstract

Background: Autism is not a discreet condition and those families members with autistic propend are more likely
to display autistic symptoms with a wide range of severity, even below the threshold for diagnosis of autism
spectrum disorders. Even with a parental history of schizophrenia, the likelihood of autistic spectrum disorder was
found to be 3-fold greater. The aim of this study is to assess autistic traits among offspring of schizophrenic
patients in the age group from 4 to 11 years and compare it in the offspring of normal individuals, and its
association with the sociodemographic data. To determine whether schizophrenic parents are a risk factor to
autistic traits in their children.

Results: There was a statistically significant (P < 0.05*) increase in Autism Quotient Child scores of the case group
where 47.2% had a score equal or more than the cutoff point (76), while only 17 19.4% of the control group had
the same score with odds = 3.71 indicating that children of schizophrenic parents 18 were three times likely to
have Autism Quotient-Child score greater than or equal to the cutoff point (76) than 19 children of healthy parents.
No statistically significant association (P ≥ 0.05) was found between all 20 sociodemographic characteristics and
Autism Quotient-Child scores among the case group except for family 21 income and social class where there was
a statistically significant association (P < 0.05) between insufficient income 22 and low social class and higher
Autism Quotient-Child score (≥ 76).

Conclusions: Children of schizophrenic parents are at high risk to have autistic traits than children of normal
parents.
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Background
Autism spectrum disorders (ASDs) are demonstrated by
three features: [3] difficulties with social interaction, dif-
ficulties with social communication, and the presence of
restricted repetitive and stereotyped patterns of behav-
ior, interests, and activities. Research supports the role
of autism at or near the extreme end of a spectrum of
autistic characteristics, particularly concerning social
and communicative behavior deficits found in the gen-
eral population [15, 16].

In addition, DSM-5 does not explain the wider range
of sub-threshold symptoms dispersed in non-clinical
persons and the occurrence of autistic-like symptoms in
clinical patients with other psychiatric conditions [21,
22]. Studies among unaffected first-degree relatives of
ASD patients firstly identified, the sub-threshold “Autis-
tic Traits” (ATs) (mild in severity and the same clinical
manifestations of ASD) [8, 35]. They were also found to
be spread among the general population and high-risk
groups [20, 51].
In the general population, sub-threshold ATs are

distributed; their presentation can differ based on their
quantity and quality as well as environmental
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interaction; ASD phenotypes are the tip of the iceberg of
many potential psychiatric expressions within full-
threshold manifestations (e.g., schizophrenia, bipolar dis-
order, eating disorders, borderline personality underlying
the autism spectrum). This fact is well expressed in the
prevalence of ASD comorbidities and the high preva-
lence of ATs in clinical cases [4, 22].
Knowing ATs and their neurobiology can be the basis

for atypical behaviors associated with independent think-
ing and originality, as well as subjective feelings of indi-
viduality and others. These personality traits constitute
both a possible life event vulnerability factor and a po-
tential hyper-adaptive element for particular areas of
interest and activities. ATs may describe the cognitive
restructuring and problem-solving processes of those in-
dividuals who do not share their group’s vision but are a
mixture of special skills and weaknesses [20, 25].
On the other hand, the tangled connection between

autism spectrum, stressful events, and mood symp-
toms may be of explicit interest in explaining the role
of life events in impacting on the illness psychopath-
ology [12, 19, 23].
With numerous genetic and environmental factors af-

fecting disease risk, autism spectrum disorder and
schizophrenia have complex inheritance patterns. In the
etiology of both conditions, ample evidence has shown
that genetic factors play a role. While clinically distinct
disorders are ASD and schizophrenia, available evidence
indicates that genetic overlap is present. In the general
population, these conditions occur at a higher rate than
predicted [14].
Schizophrenia in parents is a substantial risk factor for

ASD in siblings, and exposure to schizophrenia in sib-
lings is also a major risk factor for ASD. In other words,
with history of schizophrenia in the parents, the risk of
ASD was 2.9 times greater in both the Stockholm
County cohort and the Swedish national cohort [53].
Therefore, we aimed to determine whether schizo-

phrenia in the parents is a risk factor of autistic traits in
their children in comparison with normal individuals
using the Autism Spectrum Quotient-Children’s version
(AQ-Child) questionnaire and its association with the
sociodemographic data.

Methods
Study design and setting
A case-control study was performed from May 2020 to
October 2020 in the Psychiatric Department of Zagazig
University Hospitals, Zagazig City, Sharkia Governorate,
Egypt. The sample was selected randomly from the off-
spring of schizophrenic patients attending the outpatient
clinic or admitted to the psychiatric department (cases
group) and from offspring of the normal populations
(control group). All participants were screened

according to the defined inclusion and exclusion criteria
to determine eligibility for participation in the research.
The sample size was calculated by open Epi according

to the following: percent of autistic symptoms among
the normal population was 2.7% [41] and among schizo-
phrenic parents was 55.6% [49] so at the power of study
99% and CI 99%, the sample size was calculated to be 72
(36 cases and 36 controls).

Inclusion criteria
Cases are offspring of schizophrenic patients in the out-
patient clinic or admitted to the psychiatric department,
of both sexes, from 4 to 11 years of age, who had only
one parent with schizophrenia. Controls are children of
normal parents from the general population, aged from
4 to 11 years.

Exclusion criteria
Offspring out of the determined age group, with psychi-
atric disorders or intellectual disabilities, with any or-
ganic disorder affecting mentality, or whose both
parents were schizophrenic, were excluded.

Methods
The healthy spouse was asked to fill a semi-structured
questionnaire designed to collect the following: sociode-
mographic data of the child and his or her family (child’s
name, age, gender, residence, education, social status,
age of the parents, the occupation of the parents, and
their education); medical, neurological, and psychiatric
history; history of schizophrenia in one of the parents of
the child (duration of the disorder, compliance on treat-
ment, and the subtype of the schizophrenia). Schizo-
phrenia was diagnosed according to the DSM-IV-TR
criteria. To rule out any neurological and metabolic con-
ditions and brain injuries, physical and neurological ex-
aminations were performed.
Before applying the AQ-Child questionnaire on the

children of the schizophrenic parents, mental retardation
was excluded by applying the Stanford-Binet Intelligence
scale, fifth edition [44].
The AQ-Child is a 50-item questionnaire reported by

the parents; it was developed to find out the autistic
traits in children, aged 4 to 11 years. Items were formu-
lated to produce a nearly equivalent agree/disagree re-
sponse to avert bias in response. It is formed of a series
of descriptive statements intended to test five areas of
functioning related to autism and the wider phenotype:
social abilities (items 1, 11, 13, 15, 22, 36, 44, 45, 47, and
48), attention switching (items 2, 4, 10, 16, 25, 32, 34, 37,
43, and 46), imagination (items 3, 8, 14, 20, 21, 24, 40,
41, 42, and 50), details attention (items 5, 6, 9, 12, 19,
23, 28, 29, 30, and 49), and communication (items 7, 17,
18, 26, 27, 31, 33, 35, 38, and 39); each of these functions
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is represented by ten questions. High scoring is compat-
ible with more “autistic-like” behavior [5].
Items are rated as 1 for an answer in the “autistic” dir-

ection and 0 for a “non-autistic” response in the scoring
system of Baron-Cohen et al. [7]. In our research, the re-
sponse scale depended on the scoring scheme utilized in
the most recent AQ-Adult studies [27], in which the re-
sponse scale is considered a four-point Likert scale. Par-
ents rated the extent to which they agree or not agree
with the children’s information in the following response
categories: definitely agree represented by 0, slightly
agree represented by 1, slightly disagree represented by
2, and disagree represented by 3. As required, these
items were reversely scored. This technique was used
when it was thought that additional data was used in the
extent of endorsement of each item and was thus main-
tained. Total AQ scores were represented by the sum-
mation of each item score. By summation of each item
score, total AQ scores were represented as 0 for mini-
mum AQ score that indicates the absence of autistic
traits and 150 for maximum score that indicates the full
presence of all autistic items [5].
Both high sensitivity (95%) and high specificity (95%)

presented by a score of 76. With the cutoff of 76, control
girls was fewer than 2% and 7% of control boys scored at
or over the autism spectrum conditions (ASC) cutoff,
while 95% of children with Asperger syndrome (AS)/
high-functioning autism (HFA) and 95% of autistic chil-
dren scored at or over this cutoff [5]. When using some
cutoff to indicate diagnosis, caution should be used be-
cause the diagnosis does not depend on an absolute
score but on impairments that the traits contribute to in
their everyday functioning [2].
If the resulting AQ score was at or above 76, then

follow-up with a medical practitioner (psychiatrist) is
needed to perform further tests to confirm the diagnosis
of ASD or Asperger’s syndrome [54].
In this research, a qualified translation center trans-

lated the AQ-Child to Arabic (CITA: Italian Center for
Translation). Thereafter, another qualified professional
center retranslated it into English, and a comparison was
made between this English version and the original
(English) AQ-Child’s version. Cronbach’s α coefficients
were estimated and it was high (α = 0.8). The AQ-Child
Arabic version was validated by three professors of
psychiatry (face validity). After that, the total score of
the Arabic version of the AQ-Child was compared with
each part of it to test the internal consistency.

Statistical analysis
The mean, standard deviation (SD), and range are being
analyzed by SPSS software (ver. 20). The nominal vari-
ables are being represented in the form of percentages
and frequencies. The t-test and chi-square are being

used for quantitative and qualitative data, respectively.
Correlation coefficient test (r) was used to correlate the
illness duration of schizophrenic parents and Autism
Quotient (AQ)-Child score.

Results
A total of 72 children were included in this research
who are divided into two groups: a case group composed
of 36 children with only one schizophrenic parent and a
control group composed of 36 children with healthy par-
ents. Sociodemographic data of both groups showed that
there was no statistical significant difference (P ≥ 0.05)
between them, confirming they are matched. The high-
est proportion of case group had child age > 7–11 years
(77.8%), male child sex (55.6%), primary child education
(69.5%), fathers’ age 40–59 years (58.3%), mothers’ age
40–59 years (50%), uneducated fathers (72.2%), unedu-
cated mothers (63.9%), working fathers (58.3%), not
working mothers (91.7%), insufficient family income
(66.7%), and low social class (77.8%); also, the highest
proportion of the control group had similar distribution
as follow: 86.1%, 52.8%, 80.6%, 52.8%, 50%, 52.8%, 58.3%,
61.1%, 80.6%, 52.8%, and 88.9%, respectively (Table 1).
Regarding clinical characteristics of schizophrenic par-

ents, the mean illness duration was 9.03 ± 7.16 years and
about two thirds of them (69.4%) had range duration of
illness from 1 to 10 years. More than half of schizo-
phrenic parents were mothers (55.6%) and 41.6% of
them had a positive family history, and the majority of
them had undifferentiated schizophrenic subtype, in-
compliant treatment, and negative consanguinity with
72.2%, 86.1%, and 83.3%, respectively (Table 2).
On comparing Autism Quotient-Child scores among the

studied groups, we found there is a statistically significant
difference (P < 0.05*) between the two groups (case and
control) where (47.2%) of the case group had score equal
or more than the cutoff point (76) and only (19.4%) of the
control group had the same score with odds = 3.71 indi-
cating that children of schizophrenic parents were nearly
four times (OR = 3.71) more likely to have autistic traits
than children of healthy parents (Table 3).
Among the case group, there is a significant associ-

ation (P < 0.05) between family insufficient income and
low social class and higher incidence of autistic traits
(AQ-Child score ≥ 76). Besides, the highest proportion
of older age children (7–11 years), preparatory educa-
tion, older age fathers (≥ 60 years), older age mothers (o
60 years), uneducated fathers, uneducated mothers, non-
working fathers, and non-working mothers associated
with higher AQ-Child score (≥ 76) but with no statisti-
cally significant value (Table 4).
On assessing the relationship between clinical charac-

teristics of schizophrenic parents and AQ-Child score
among the case group, we detected that children of

Amin and Salah EL-Deen Middle East Current Psychiatry           (2021) 28:24 Page 3 of 12



Table 1 Sociodemographic characteristics of the studied groups (n = 72)

Characteristics Case group (n = 36) Control group (n = 36) Test P value

Child age (years)

Mean ± SD (range) 9.10 ± 2.28 (4–11) 9.80 ± 1.98 (4–11) − 1.39a 0.167

4–7 8 (22.2%) 5 (13.9%) 0.845b 0.358

> 7–11 28 (77.8%) 31 (86.1%)

Child sex, No. (%)

Male 20 (55.6) 17 (47.2) 0.500b 0.479

Female 16 (44.4) 19 (52.8)

Child education, No. (%)

Uneducated 5 (13.9) 3 (8.3) 1.272b 0.736

Kindergarten 2 (5.5) 1 (2.8)

Primary 25 (69.5) 29 (80.6)

Preparatory 4 (11.1) 3 (8.3)

Fathers’ age (years)

Mean ± SD (range) 47.3 ± 10.7 (20–65) 44.1 ± 10.0 (22–65) 1.322a 0.191

20–39 11 (30.6%) 15 (41.7%) 1.382b 0.501

40–59 21 (58.3%) 19 (52.8%)

≥ 60 4 (11.1%) 2 (5.5%)

Mothers’ age (years)

Mean ± SD (range) 39.4 ± 13.8 (20–61) 40.5 ± 14.3 (20–60) − 0.34a 0.731

20–39 15 (41.7%) 13 (36.1%) 0.643b 0.725

40–59 18 (50%) 18 (50%)

≥ 60 3 (8.3%) 5 (13.9%)

Fathers’ education, No. (%)

Uneducated 26 (72.2) 19 (52.8) 2.90b 0.088

Educated 10 (27.8) 17 (47.2)

Mothers’ education, No. (%)

Uneducated 23 (63.9) 21 (58.3) 0.233b 0.629

Educated 13 (36.1) 15 (41.7)

Fathers’ occupation, No. (%)

Not working 15 (41.7) 14 (38.9) 0.057b 0.810

Working 21 (58.3) 22 (61.1)

Mothers’ occupation, No. (%)

Not working 33 (91.7) 29 (80.6) 1.858b 0.173

Working 3 (8.3) 7 (19.4)

Family income, No. (%)

Insufficient 24 (66.7) 19 (52.8) 1.443b 0.229

Sufficient 12 (33.3) 17 (47.2)

Social class, No. (%)

Low 28 (77.8) 32 (88.9) 1.60b 0.206

Moderate 8 (22.2) 4 (11.1)
aIndependent t-test
bChi-square test (χ2)
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schizophrenic parents who have had a longer duration of
illness, paranoid subtype, and non-compliant treatment,
with positive consanguinity, and positive family history
that had more autistic traits (AQ-Child score ≥ 76) but
with no statistical significance (P ≥ 0.05) (Table 5).
Finally, Table 6, revealed no significant association (P

≥ 0.05) between all sociodemographic characteristics and
AQ-Child score among the control group. Finally, there
is week positive correlation between duration of illness
of schizophrenic parents and Autism Quotient Child
scores (Table 7).

Discussion
Previous studies revealed that psychiatric disorders are
more common among relatives of children with ASD [9,
30, 39], whereas there are few studies that had included

autistic traits in psychiatric disorders like schizophrenia.
Meanwhile, our study focused on the prevalence of aut-
istic traits among children of schizophrenic parents,
comparing them with children of non-psychiatric par-
ents, and thus our study is considered novel in Egypt.
Genetic overlap between ASD and schizophrenia has

been proved by recent studies [26], where both of them
are highly heritable disorders, with schizophrenia having
a 25–33% genetic contribution and ASD having a 49%
genetic contribution. Both disorders have hereditary in-
fluences that lead to impaired social contact, but their
genetic associations have distinct developmental profiles
that relate to their clinical onset and symptoms [52].
Furthermore, new research indicates that changes in

gene expression regulation, synaptic architecture and
function, and immunity are all important cellular mech-
anisms in both conditions [34]. Besides that, growing
evidence indicates that complex gene-environment inter-
actions play a role in both disorders [11].
In the current study, we found that the prevalence of

autistic traits among the children of schizophrenic par-
ents is 47.2%, who scored above the cutoff point on the
AQ-Child Questionnaire and 19.4% of children of
healthy parents.
In agreement with our study, studies revealed that the

presence of schizophrenia in the parents or other mental
disorder increases the risk of autistic traits or autism in
their children; Salah El-Deen and Mahdy [49] found that
the prevalence of autistic traits among the children of
schizophrenic patients is 44.4% who scored above the
cutoff point on AQ-Child Questionnaire. Also, Sullivan
et al. [53] found in a Swedish and a Stockholm County
cohort study that the presence of schizophrenia in par-
ents was accompanied by an increased risk for ASD; it
was approximately three times higher in those whose
parents suffered from schizophrenia. Moreover, Larsson
et al. [33] studied the relationship between the psychi-
atric history of the parents, and the autism risk in their
children and detected a markedly increased risk for aut-
ism in the offspring of parents with a psychiatric history
of schizophrenia or mood disorder.
Other studies asserted that ASD children are a risk

factor to their parents to have schizophrenia or other

Table 2 Clinical characteristics of schizophrenic parents (n = 36)

Characteristics Value (n = 36)

Illness duration (years)

Mean ± SD (range) 9.03 ± 7.16 (1–20)

1–10 25 (69.4%)

> 10–20 11 (30.6%)

Schizophrenic parent, No. (%)

Mothers 20 (55.6)

Fathers 16 (44.4)

Subtype of schizophrenia, No. (%)

Undifferentiated 26 (72.2)

Paranoid 5 (13.9)

Disorganized 5 (13.9)

Treatment compliance, No. (%)

Incompliant 31 (86.1)

Compliant 5 (13.9)

Consanguinity, No. (%)

Negative 30 (83.3)

Positive 6 (16.7)

Family history, No. (%)

Negative 21 (58.3)

Positive 15 (41.6)

Table 3 The score of autistic traits of children of the studied groups on the Autism Spectrum Quotient-Children’s version
questionnaire (n = 72)

Variables Case group (n = 36) Control group (n = 36) OR (95% CI) Testa P value

No. (%) No. (%)

Autism Quotient (AQ)-Child score

< The cutoff point (76) 19 (52.8) 29 (80.6) 3.71 (1.29–10.6) 6.25 0.012*

≥ The cutoff point (76) 17 (47.2) 7 (19.4)

OR odds ratio, CI confidence interval
aChi-square test
*statistically significance
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mental disorder; schizophrenia spectrum disorders are
more common among parents who have an autistic
child [31]. Also, Daniels et al. [18] stated that parents
of autistic children were more borne to be

hospitalized for a mental disorder than parents of
control children. Schizophrenia among both the
mothers and the fathers was associated with autism
in their children with odds ratio 1.9 and 2.1,

Table 4 Relationship between sociodemographic characteristics and Autism Quotient (AQ)-Child score among the case group (n =
36)

Characteristics AQ < 76 (n = 19) AQ ≥ 76 (n = 17) Testa P value

No. (%) No. (%)

Child age (years)

4–7 (n = 8) 6 (75) 2 (25) 2.038 0.153

> 7–11 (n = 28) 13 (46.4) 15 (53.6)

Child sex

Male (n = 20) 12 (60) 8 (40) 0.051 0.821

Female (n = 16) 9 (56.3) 7 (43.7)

Child education

Uneducated (n = 5) 2 (40) 3 (60) 2.095 0.552

Kindergarten (n = 2) 1 (50) 1 (50)

Primary (n = 25) 15 (60) 10 (40)

Preparatory (n = 4) 1 (25) 3 (75)

Fathers’ age (years)

20–39 (n = 11) 7 (63.6) 4 (36.4) 1.760 0.414

40–59 (n = 21) 11 (52.4) 10 (47.6)

≥ 60 (n = 4) 1 (25) 3 (75)

Mothers’ age (years)

20–39 (n = 15) 9 (60) 6 (40) 0.825 0.662

40–59 (n = 18) 9 (50) 9 (50)

≥ 60 (n = 3) 1 (33.3) 2 (66.7)

Fathers’ education

Uneducated (n = 26) 12 (46.2) 14 (53.2) 1.647 0.199

Educated (n = 10) 7 (70) 3 (30)

Mothers’ education

Uneducated (n = 23) 10 (43.5) 13 (56.5) 2.210 0.137

Educated (n = 13) 9 (69.2) 4 (30.8)

Fathers’ occupation

Not working (n = 15) 6 (40) 9 (60) 1.684 0.194

Working (n = 21) 13 (61.9) 8 (38.1)

Mothers’ occupation

Not working (n = 33) 16 (48.5) 17 (51.5) 1.004 0.316

Working (n = 3) 3 (100) 0.0 (00)

Family income

Insufficient (n = 24) 9 (37.5) 15 (62.5) 6.743 0.009*

Sufficient (n = 12) 10 (83.3) 2 (16.7)

Social class

Low (n = 28) 12 (42.9) 16 (57.1) 4.957 0.026*

Moderate (n = 8) 7 (87.5) 1 (12.5)
aChi-square test (χ2)
*statistically significance
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respectively. There are common genetic factors shared
between ASD and schizophrenia [10, 13].
This is consistent with the results of the current study

where the presence of schizophrenia in either mother
or the father increases the autism risk in the off-
spring. First, regarding the impact of schizophrenia in
the parents on the ASD outcome, it is clear from this
study that the presence of schizophrenia in the mother
or the father increases the autism risk in the offspring
and this is positively correlated with the result of our
study. Second, this study showed that schizophrenia in
both mothers and fathers increased the ASD risk in the
offspring.
In contrast, Posserud et al. [41] confirmed that the fre-

quency of children with high scores above the cutoff
point on the Autism Spectrum Screening Questionnaire
(ASSQ) was about 2.7% in the general population of
children aged 7–9 years, and this difference may be due
to the use of a different questionnaire. Another possible
cause for our findings is that we used a self-report ques-
tionnaire, such as the AQ, which may not be reliable in
clinical assessments, also it may be attributed to that in
the last few years, the overuse of electronic games,
videogames, and another modern way of technology,
which lead to symptoms like autistic traits (prefer to be
alone, have weak social skills, have problems in coping

easily in social situations, are not eager to communicate
and speak in public).

Regarding sex
In this study, there was no statistically significant rela-
tionship between the prevalence of autistic traits and the
sex of children in both groups.
In agreement with our results, two studies included

their participants who are children with one schizo-
phrenic parent; one of them found that the risk of ASD
outcome was not correlated to the sex of the child [33]
and the other one reported that there was no statistical
significant association between gender of the children of
schizophrenic patients and their AQ scores [49].
Other studies carried on autistic children of non-

psychiatric parents found that there was no correlation
between the severity of autistic symptoms and the sex of
children [28, 40]. Some found that there were no gender
differences in autistic symptoms but the daily living
skills functioning was better in females [37].
In contrast with our study, Allison et al. [1] stated that

there was a significant difference as regard sex, by higher
scoring of boys than girls on the quantitative version of
the Checklist for Autism in Toddlers (Q-CHAT). This
finding proposed that boys may exhibit more difficulties

Table 5 Relationship between clinical characteristics of schizophrenic parents and Autism Quotient (AQ)-Child score among the
case group (n = 36)

Characteristics AQ < 76 (n = 19) AQ ≥ 76 (n = 17) Testa P value

No. (%) No. (%)

Illness duration (years)

1–10 (n = 25) 15 (60) 10 (40) 1.712 0.191

> 10–20 (n = 11) 4 (36.4) 7 (63.6)

Schizophrenic parent

Mothers (n = 20) 11 (55) 9 (45) 0.089 0.765

Fathers (n = 16) 8 (50) 8 (50)

Subtype of schizophrenia

Undifferentiated (n = 26) 14 (53.8) 12 (46.2) 0.444 0.801

Paranoid (n = 5) 2 (40) 3 (60)

Disorganized (n = 5) 3 (60) 2 (40)

Treatment compliance

Incompliant (n = 31) 15 (48.4) 16 (51.6) 1.726 0.189

Compliant (n = 5) 4 (80) 1 (20)

Consanguinity

Negative (n = 30) 17 (65.7) 13 (43.3) 1.092 0.296

Positive (n = 6) 2 (33.3) 4 (66.7)

Family history

Negative (n = 21) 13 (61.9) 8 (38.1) 1.684 0.194

Positive (n = 15) 6 (40) 9 (60)
aChi-square test (χ2)
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in social communication and rigid repetitive behaviors
than girls in the stage of early development.
Ruzich et al. [47] also found a mild impact of sex on

AQ in their study, with males scoring an average of 2.5
points higher than females.

In another study measuring autistic characteristics in
the general population, it was observed that males had
higher AQ scores than females [48]. The previous results
are inconsistent with our study but may be due to our
small sample size and methodological differences, in

Table 6 Relationship between sociodemographic characteristics and Autism Quotient (AQ)-Child score among control group (n =
36)

Characteristics AQ < 76 (n = 29) AQ ≥ 76 (n = 7) Testa P value

No. (%) No. (%)

Child age (years)

4–7 (n = 5) 5 (100) 0.0 (00) 0.104 0.747

> 7–11 (n = 31) 24 (77.4) 7 (22.6)

Child sex

Male (n = 17) 13 (76.5) 4 (23.5) 0.343 0.558

Female (n = 19) 16 (84.2) 3 (15.8)

Child education

Uneducated (n = 3) 1 (33.3) 2 (66.7) 4.502 0.212

Kindergarten (n = 1) 1 (100) 0.0 (00)

Primary (n = 29) 24 (82.8) 5 (17.2)

Preparatory (n = 3) 3 (100) 0.0 (00)

Fathers’ age (years)

20–39 (n = 15) 13 (86.7) 2 (13.3) 4.717 0.094

40–59 (n = 19) 16 (84.2) 3 (15.8)

≥ 60 (n = 2) 0.0 (00) 2 (100)

Mothers’ age (years)

20–39 (n = 13) 12 (92.3) 1 (7.7) 2.584 0.274

40–59 (n = 18) 14 (77.8) 4 (22.2)

≥ 60 (n = 5) 3 (60) 2 (40)

Fathers’ education

Uneducated (n = 19) 14 (73.7) 5 (26.3) 1.213 0.270

Educated (n = 17) 15 (88.2) 2 (11.7)

Mothers’ education

Uneducated (n = 21) 15 (71.4) 6 (28.6) 2.680 0.101

Educated (n = 15) 14 (93.3) 1 (6.7)

Fathers’ occupation

Not working (n = 14) 10 (71.4) 4 (28.6) 1.218 0.269

Working (n = 22) 19 (86.4) 3 (13.6)

Mothers’ occupation

Not working (n = 29) 22 (75.9) 7 (24.1) 0.501 0.479

Working (n = 7) 7 (100) 0.0 (00)

Family income

Insufficient (n = 19) 14 (73.7) 5 (26.3) 1.213 0.270

Sufficient (n = 17) 15 (88.2) 2 (11.8)

Social class

Low (n = 32) 25 (78.1) 7 (21.9) 0.009 0.925

Moderate (n = 4) 4 (100) 0.0 (00)
aChi-square test (χ2)
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addition to the absence of a family history of psychiatric
disorders in the selected probands.
Russell et al. [45] found a clear gender bias as regards

autistic features with boys having a greater proportion of
autistic features than girls, whether or not diagnosed.
Rutter [46] stated that boys have ASD four times more
than girls. Holtmann et al. [28] also revealed significant
gender difference but this time there is more symptoms
in females than males, particularly social problems, at-
tention problems, and thought problems.

Regarding the age of parents
This study found no significant relationship between the
severity of autistic traits in children and the age of par-
ents in both case and control groups.
In agreement with our study, Salah El-Deen and

Mahdy [49] reported that there was no statistical differ-
ence in age of schizophrenic parents and risk of autistic
traits in their offspring. Other studies carried on children
of ono-psychiatric parents also found no significant asso-
ciation between the age of the parents and risk of autism
[29, 33].
In contrast to our study, many studies confirmed the

strong correlation between the increased risk of having
ASD in the children and the age of the parent [24, 38]
or the age of mothers [50] or the increase in the order
of the childbirth.
Reichenberg et al. [43] asserted that the risk of ASD

increases about 6 times in offspring of men 40 years or
older when they are compared with those of men youn-
ger than 30 years. Also, another study stated that every
10 years increase in the age of mothers or fathers in-
creases the risk of ASDs in their children (1.3 and 1.28
folds, respectively) [17].
The discrepancy with our results may be because of

the small sample size and methodological difference;
also, we studied autistic traits not autism on offspring of
schizophrenia parents.

Regarding socioeconomic status
In our study, there was no significant statistical differ-
ence regarding the relationship between the severity of
autistic traits in the children and the socioeconomic sta-
tus of the schizophrenic parent except in insufficient

income and low social class were more associated with
AQ-Child score; also, there was no statistical association
between socioeconomic status and AQ-Child score
among the control group.
In agreement with our study, Kelly et al. [32] found

that income status of mothers had a strong associ-
ation with the likelihood of a child having a diagnosis
of autism in their primary care records. Ayoub et al.
[6] also mentioned in their study results that the
prevalence of ASD with associated intellectual disabil-
ity (ID) was higher in areas with the highest level of
deprivation and the highest percentage of unemployed
adults, single-parent families, and persons with no
diploma. Rai et al. [42] in their study mentioned that
lower socioeconomic status was associated with an in-
creased risk of ASD. Also, Malhotra et al. [36] found
a significant association between autism and families
coming from the upper socioeconomic status. That
was contributed to the availability of health care ser-
vices for those families.
In contrast, some studies stated that no statistically

significant association between the risk of autism and so-
cioeconomic status [6, 33]. Others found that maternal
socioeconomic class did not significantly associate with
having an ASD diagnosis nor displaying severe autistic
traits [45].
The inconsistency of these results to ours may be due

to these studies not comparing between healthy and
schizophrenic parents as in our study; also, the differ-
ence may be due to the parents in our case group having
a serious mental illness unlike parents of those studies
who did not suffer from any mental illness.

Regarding education and occupation of the parents
In this study, there was no significant statistical differ-
ence regarding the relationship between the severity of
autistic traits in the children and the education and the
occupation of their parents in the case and control
group.
In agreement with our study, Salah El-Deen and

Mahdy [49] reported that there was no statistical dif-
ference relation between the severity of autistic traits
in the children and the education and the occupation
of schizophrenic parents. Other studies that carried
on ASD children of non-psychiatric parents revealed
that the risk of ASD was not associated with educa-
tion or occupation of the parents [6, 42] or maternal
education [33].
On the other hand, Rai et al. [42] mentioned in their

study that children of parents with manual occupations
were at higher risk of ASD. This is inconsistent with the
results of our study maybe because of the cultural differ-
ences and this study was applied in Sweden, a country

Table 7 Correlation between illness duration of schizophrenic
parents and Autism Quotient (AQ)-Child score among the case
group (n = 36)

Autism Quotient (AQ)-Child score

r P value

Illness duration 0.232 0.174

There was a weak positive correlation between illness duration of
schizophrenic parents and Autism Quotient (AQ)-Child score among the
case group
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that has routine screening for developmental problems,
free universal healthcare, and thorough protocols for
diagnoses of autism.

Regarding correlation of illness duration of schizophrenic
parents and autism quotient (AQ) scores of their offspring
In this study, there is a weak positive correlation be-
tween duration of illness of schizophrenic parents and
AQ meaning AQ scores will increase when the duration
of schizophrenia illness increase but this correlation is
with no statistical significance (Table 7). This non-
significance may be due to the small sample size of our
study this point can be overcome in the future research.
Unfortunately, we did not find any study that
approached this point of correlation.

Conclusions
Our study provides that there was a significant increase
in the prevalence and severity of autistic traits among
children of schizophrenic parents when we compared
them with the children of normal parents. There is a sig-
nificant association between low family income and low
social class and higher incidence of autistic traits, but
not with other sociodemographic data and clinical char-
acteristics of schizophrenic parents. No significant asso-
ciation was found between sociodemographic
characteristics among the control group and autistic
traits.

Limitations

1. The small sample size in the case and control
groups

2. The data taken through the Autism Spectrum
Quotient Questionnaire were obtained from the
parents, but no additional reports could be obtained
by teachers.

3. More than three fourths of the participants are of
low socioeconomic status, and the rest are of
moderate level, as they are the patients’ follow-up
in university hospitals.

Recommendation

1. Increasing the sample size for better relationships
2. Follow-up of these children especially those with a

high score, and apply the diagnostic tools of ASD
3. The sample of the participants should involve all

socioeconomic levels for better findings
4. Moreover, screening for psychiatric comorbidities

that may be associated with severe autistic traits is
recommended.

5. More studies focused on autistic traits should be
done for early detection and proper approach and

putting them in a suitable program for the best
quality of life.
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