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Abstract 
The aim of this study is to examine the correlation between the autism symptoms of children with Autism Spectrum Disorder 
and the visual-spatial perceptions and face recognition skills of the parents of these children. In the study, the parents of 
30 children (30 mothers, 30 fathers) diagnosed with Intellectual Developmental Disorder and the parents of 30 children (30 
mothers, 30 fathers) without any psychiatric disorder, totally 180 people, were assessed in order to compare the data of the 
parents of 30 children (30 mothers, 30 fathers) diagnosed with Autism Spectrum Disorder. Autism Behavior Checklist (ABC) 
was used in order to assess the symptoms of the children diagnosed with Autism Spectrum Disorder. Benton’s Judgment of 
Line Orientation Test (BJLO), Benton Facial Recognition Test (BFRT), and Symptom Checklist (SCL-90) were used in order to 
assess the parents in three groups. It was found that there was no correlation between the autism symptoms of the children 
diagnosed with Autism Spectrum Disorder and the visual-spatial perceptions and face recognition skills of their parents. 
The spatial perception skills of the fathers in the Autism Spectrum Disorder group were higher compared to the mothers 
in this group (p<0.001), it was found that the 14.4% (p=0.022) of the BFRT scores of the fathers in the Autism Spectrum 
Disorder and 11.8% (p=0.035) of the BFRT scores of the fathers in the Intellectual Developmental Disorder group were 
explained by the BJLO scores. It may be useful to focus on the gender, face recognition skill and the visual-spatial perception 
performance when researching the genetical aspects of the face processing disorder seen as consistent information in the 
Autism Spectrum Disorder phenotype.     
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been examined enough. Therefore, in the present study, 
it was first aimed to examine the correlation between 
face recognition and visual-spatial perception skills of the 
parents and autism symptoms of the children. Besides, 
it has been stated in the literature that gender has a 
confounding effect on spatial perception (Vecchi & Girelli, 
1998) and face recognition (Lui et al., 2009) performance 
and ASD is observed in men 3 times more compared to 
women (Xu et al., 2018). For this purpose, the second aim 
of the present study is to compare the face recognition 
and visual-spatial perception skills among the mothers 
and fathers of the children with ASD. The third aim of the 
study is to compare face recognition and visual-spatial 
perception skills of parents in three groups (parents of 
children with ASD via healthy control and intellectual 
disabled children). Lastly, it was investigated whether 
the facial recognition performance of the parents in three 
groups were explained by visual-spatial perception.

2. Materials and Methods

An approval was granted for the study by the local ethics 
committee in Bursa Yuksek Ihtisas Training and Research 
Hospital (Date: 17.1.2015, No: ETK/2015/1232) and all 
study procedures were conducted in accordance with the 
Declarations of Helsinki and local laws and regulations.

2.1. Participants 

Group 1: The children aged between 4-10 years, 
who were followed up in Bursa Yuksek Ihtisas Training 
and Research Hospital child and adolescent psychiatry 
outpatient clinic between 2016 and 2017 due to diagnosis 
of ASD and their parents were included in the study. 
The children were diagnosed with ASD by a child and 
adolescent psychiatrist based on the DSM-V criteria. All 
the children in Group 1 were getting special education 
and attending schools for autistics. A total of 68 parents 
including 34 mothers and 34 fathers who were voluntary 
to participate in the study and 34 children with ASD were 
assessed in terms of eligibility for the study. The inclusion 
criteria for the children with ASD were determined as 
follows; being diagnosed with ASD, being over the age 
of 4, and living with their family. The exclusion criteria 
for children with ASD were determined as follows; having 
additional diseases such as Down Syndrome, Fragile X 
syndrome, and Rubinstein-Taybi; having hearing and 
visual impairment; being severely physically disabled; 
having a specific birth injury and/or having a neurological 
disease (i.e. epilepsy).  

The inclusion criteria for the parents of the children 
with ASD were determined as being over the age of 18, 
being at least primary school graduate, the mother and 
the father’ living with the autistic child, and being alive 
mother and father. The exclusion criteria for the parents of 
the children with ASD were determined as follows; having 
any of the neuro-developmental and neuro-cognitive 
disorders, schizophrenia spectrum and other psychotic 
disorders, bipolar and related disorders, and drug and 
alcohol dependence disorders. Due to the inclusion and 
exclusion criteria, one couple was excluded as they got 
divorced, one couple was excluded as the father was 
diagnosed with deficits in intellectual functioning, 2 
people were excluded with their spouses as they were 
not primary school graduate. As a result of this, a total 

1. Introduction

It has been found that the individuals with ASD observe 
the featureless parts of a face more frequently and they 
observe the featured parts of faces (namely eyes, nose, 
and mouth) significantly less compared to the healthy 
individuals (Pelphrey et al., 2002). It has been assessed 
that the children with ASD were less successful in most 
parts of the face configuration function (emotion, gaze 
direction, gender and lip reading) compared to the 
healthy individuals, however, it was also assessed that 
the children with ASD configured faces in the high spatial 
frequency field (local facial features) better compared to 
the healthy individuals (Deruelle et al., 2004).

Face recognition is an important dimension of face 
processing through which the identity-related information 
is obtained (Mukerji et al., 2013). It has been assessed 
that the deterioration in the face processing observed 
in ASD is accompanied by the deterioration in the face 
recognition skills and the face recognition anomalies in 
ASD is not only explained by the deterioration in face 
processing (Joseph & Tanaka, 2003). It has been reported 
that the face recognition difficulties observed in ASD are 
more specific to the disorder at early ages compared to the 
healthy individuals and the difference in face recognition 
skills starts to decrease in the increasing ages (Fedor et 
al., 2018). However, it has been stated that there is a 
significant inconsistency between eye tracking and the 
neurobiological studies and there are both qualitative and 
quantitative differences between the individuals with and 
without ASD in face recognition (Tang et al., 2015).

The visual-spatial perception includes the perception 
of the space, visualization, and orientation, visual-
spatial scanning, response speed, impulsivity, focused or 
continuous attention (Kurt, 2002). It has been revealed 
that children with ASD are better in some visual-cognitive 
tasks compared to normal children (Amudha et al., 2015).  
A study in which children with Asperger’s syndrome, 
high functioning autism, and healthy individuals were 
compared, revealed that the individuals with Asperger’s 
syndrome exhibited a higher performance for the thin 
detailed figures in terms of perception and memory 
(Zachi & Ventura, 2014). It was stated that although 
individuals with ASD displayed high performance in the 
visual-spatial tasks emphasizing local data processing, 
they cannot display the same performance related to the 
hierarchic stimuli (Guy et al., 2016). Some researchers 
have suggested that the hypothesis suggesting that the 
performance of the people with ASD in terms of visual-
spatial tasks is neither better nor worse is not true 
compared to the healthy individuals (Falkmer et al., 
2016).

It has been stated that advanced visual skills and atypical 
face processing may be the phenotype of ASD and the 
impairment in the face processing skill observed in the 
individuals with ASD may be inherited from generation to 
generation (Samson et al., 2012; Fiorentini et al., 2012). 
Visual-spatial perception is a cognitive process associated 
with visual skills (Kurt, 2002) and face recognition skill is a 
significant part of face processing performance (Joseph & 
Tanaka, 2003). Despite this, the correlation between the 
visual-spatial perception, face recognition skill and ASD 
symptoms in the parents of the children with ASD, has not 
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2.3. The assessment of the child with ASD

Autism Behavior Checklist (ABC)

The ABC test is a measurement instrument with 57 items 
used to screen the autism symptoms of individuals (Krug 
et al., 1980). The scale assesses the autism symptoms 
in five subcategories: sensory, relating (social skills), 
body and object use, language, social and self-help. The 
Cronbach’s α value of the scale was found as 0.92 in the 
validity and reliability study conducted in Turkey (Yilmaz-
Irmak et al., 2007).  A high score in the scale indicates 
that the autism symptoms of an individual are high.   

2.4. The assessment of the parents in three groups

Symptom Checklist-90 (SCL-90)

It is an assessment instrument developed to assess 
the psychological problems and including nine subscales 
(Derogatis, 1983). There are subscales of the checklist 
as Somatization, Obsessive-Compulsive, Interpersonal 
sensitivity, Depression, Anxiety, Anger-hostility, Phobic 
Anxiety, Paranoid ideation, Psychoticism, and Additional 
Scale (Dağ, 1991). In addition, there is The Global 
Severity Index (GSI) to evaluate general psychopathology. 
GSI used for assessing the mental health of people is 
calculated by using all the items of the checklist. A high 
score obtained in GSI and its subscales indicates an 
increase in the mental problems. 

Benton’s judgment of line orientation test (BJLO)

It measures the visual-spatial perception and the other 
characteristics related to spatial perception (Benton et 
al., 1978). In BJLO, it is aimed to estimate accurately 
the spatial location of two lines. It is a measurement 
instrument sensitive to the damage of the right parietal 
hemisphere. The standardization of BJLO was performed 
in Turkey and its norm valueswere calculated (Karakas et 
al., 2004). A high score indicates that spatial perception 
performance increased the detection. It is a measurement 
instrument without time limitation and its application lasts 
for averagely 20 minutes. 

Benton Facial Recognition Test (BFRT)

It was developed to determine the people’s capacity of 
distinguishing and identifying the images of the faces of 
the unknown people (Benton, 1994). Norms are available 
up to the age of 74 years. The reliability and validity study 
of the test was performed in Turkey and their norm values 
were calculated (Keskinkılıç, 2008). 

2.5. Ethical Considerations

An approval was granted for the study by the local ethics 
committee in Bursa Yuksek Ihtisas Training and Research 
Hospital (Date: 17.1.2015, No: ETK/2015/1232) and all 
study procedures were conducted in accordance with the 
Declarations of Helsinki and local laws and regulations. 
Parental informed consent and verbal assent of children 
(in verbal children) were required for study participation.  

2.6. Statistics 

In order to assess the sociodemographic characteristics 
of the participants, descriptive statistical methods such 
as percentage, mean, and standard deviation were used. 
Pearson Correlation Analysis was used in order to measure 
the correlation between ABC subscale scores of the 

of 60 parents (30 mothers, 30 fathers; Group 1), who 
were voluntary to participate in the study and met the 
inclusion and exclusion criteria and 30 children with ASD 
were included in the study.  

When it came to compare the parents of children with 
ASD, two other groups were comprised.

Group 2: 30 children, who were diagnosed with 
Intellectual Developmental Disorder (IDD) and aged 
between 4-10 years, and their parents (30 fathers, 30 
mothers; Group 2) were invited to the study. The children 
in Group 2 were getting special education and attending 
schools for intellectual disabled children. The inclusion 
and exclusion criteria for the children in Group 2 were 
determined as Group 1. The parents in Group 2 were 
included in the study as they were exposed to the stress 
(due to negative effect caused by the treatment, care, 
education and behavioral problems of the children) similar 
with the parents in Group 1.   

Group 3: In addition, the parents of the children being 
aged between 4-10 years and having no psychiatric 
disease (30 fathers, 30 mothers; Group 3) were invited to 
the study as the control group. The inclusion and exclusion 
criteria for the parents in Group 2 and 3 were the same as 
the criteria for the parents in the Group 1. The children in 
Group 3 were attending general primary schools.  

In three groups included in the study, a total of 180 
parents including 90 males and 90 females aged between 
25-51 years, were assessed. 

2.2. Measures

Before starting the study, the file records were examined 
and the participants followed up with the diagnosis of ASD 
and IDD were determined. The parents of the children who 
met the inclusion and exclusion criteria based on the file 
records were informed about the study and the parents 
and the children were invited to the study. Firstly, a child 
and adolescent psychiatrist reassessed the children based 
on DSM-V (American Psychological Association, 2013) 
diagnosis criteria, the eligibility of the children in three 
groups for the study were reviewed. Then, the parents in 
per group were assessed by the same interviewer based 
on the psychiatric interview and DSM-V diagnosis criteria 
in terms of eligibility for the study.   

In order to assess autism symptoms of the children with 
ASD, the child and adolescent psychiatrist applied the 
Autism Behavior Checklist (ABC) for the children in Group 
1 (The other two group did not take ABC since they were 
not autistic). 

The parents who met the inclusion criteria were 
assessed by the experts (two psychologists who have 
the competence to apply neuro-psychological tests) in 
an environment suitable to take neuro-psychological 
measurements. The assessment order of the parents was 
determined randomly. In the study, Benton’s Judgment 
of Line Orientation Test was used to measure the visual 
spatial perception skill, Benton Facial Recognition Test was 
used to measure the face recognition skills, and Symptom 
Checklist was used to measure the psychopathological 
characteristics. The order of application of the neurological 
tests was determined randomly for each participant.
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All mothers 

Year of education 

Autism 30 8.93±3.05

3.37b 0.039IDD 30 7.20±3.01

CG 30 9.13±3.43

All the fathers

Year of education  

Autism 30 9.93±2.63

5.40a 0.006IDD 30 7.53±3.09

CG 30 9.37±3.11

a, b, and c are Tukey test results. a= IDD<ASD,CONTROL. 
b= IDD, ASD, CONTROL. c= IDD>ASD,CONTROL.

Based on the Pearson’s correlation analysis, it was 
assessed that there was no correlation between the autism 
symptoms of the children in Group 1 and the BJLO and 
BFRT scores of their parents. It was found that GSI scores 
of the fathers of the children in Group 1 had a positive 
correlation with the ABC social-self-help subscale scores of 
the children (r=0.40, p<0.05). It was found that BJLO and 
BFRT scores of the fathers of the children with ASD were 
negatively correlated (r=-0.41, p<0.05) (Table 2).

Table 2. The correlation between ABC subscale scores of 
the 30 children with ASD (Group 1) and BJLO, BFRT, and 
GSI scores of their parents.
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children with ASD and the BJLO, BFRT, GSI mean scores 
of the parents. Independent Samples t-test was used 
in order to compare the age, years of education, BJLO, 
BFRT, SCL-90 mean scores between the mothers and 
fathers. One-way ANOVA Analysis was used to compare 
the age, year of education, BJLO, BFRT, and SCL-90 mean 
scores among three groups. In this analysis, Tukey Test 
was used in order to determine the differences between 
the groups. Linear Regression Analysis was used in order 
to assess the part of the BFRT scores of the mothers and 
fathers explained by BJLO. Normal distribution hypothesis 
was met for Pearson Correlation Analysis, Independent 
Samples t-test, one-way ANOVA Analysis and Linear 
Regression Analysis. The level of significance for all the 
statistical analysis was p<0.05 and IBM SPSS statistics 
22.0 software was used in performing the analyses.  

3. Results

The average age of the children in three groups 
assessed in the study was 6.67±1.88, 7.17±1.70, and 
6.13±1.87, respectively, the average ages among the 
three groups became different (F=2.5, p=0.082). 4 of the 
children in Group1 were girls (13.3%), 26 of them were 
boys (86.7%); 14 of the children in Group 2 were girls 
(46.7%), 16 of them were boys (53.3%); 16 of the Group 
3 were girls (43.3%) and 14 of them were boys (46.7%)  
(Table 1). 

Table 1. The comparison of the sociodemographic 
characteristics of the participants.

Autism Parent n Mean/sd t p

Age 
Female 30 32.43±4.68

-3,29 0.002
Male 30 36.63±5.20

Year of education 
Female 30 8.93±3.05

-1.36 0.180
Male 30 9.93±2.63

IDD Parent 

Age 
Female 30 34.77±5.71

-3.15 0.003
Male 30 39.10±4.90

Year of education 
Female 30 7.20±3.01

-0.42 0.674
Male 30 7.53±3.09

Control Group Parent

Age 
Female 30 33.93±4.40

-2.09 0.041
Male 30 36.27±4.26

Year of education 
Female 30 9.13±3.43

-0.28 0.784
Male 30 9.37±3.11

All the mothers F p

Age 

Autism 30 32.43±4.68

1.70 0.188IDD 30 34.77±5.71

CG 30 33.93±4.40

All the fathers

Age 

Autism 30 36.63±5.20

3.08c 0.051IDD 30 39.10±4.90

CG 30 36.27±4.26
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Figure 1: Estimated Marginal Means of BJLO

The suitability of BFRT scores for 2-way ANOVA analysis 
was checked with Levene Test. As a result, Levene Test 
was found to be significant (p = 0.014). Therefore, it was 
decided that the significance level for this analysis would 

The suitability of SCL-90 subscale scores for 2-way 
ANOVA analysis was checked with Levene Test. As 
a result, Levene Test was found to be significant (p 
<0.05). Therefore, it was decided that the significance 
level for this analysis would be p <0.01. According to 
2-way ANOVA analysis performed between three groups 
according to gender, SCL-90 subscale score averages 
were not statistically different (p> 0.01) (Table 3). 

The suitability of BJLO scores for 2-way ANOVA analysis 
was checked with Levene Test. As a result, Levene Test 
was found to be significant (p = 0.001). Therefore, it was 
decided that the significance level for this analysis would 
be p <0.01. According to the results of 2-way ANOVA 
analysis, the interaction between gender and groups was 
statistically significant [F (2, 174) = 5.84, p = 0.004]. 
However, the effect size (Partial Eta Squared = 0.063) 
was found to be small. In post-hoc comparisons using 
Tukey HSD, the BJLO scores from Group 1 and 2 were not 
statistically different (p = 0.145), in addition, the mean 
scores of BJLO of the parents in Group 3 were found to be 
statistically significantly different from the mean scores of 
the parents in Group 1 (p <0.001, 99% CI: LL = 0.89-UL 
= 6.68) and Group 2 (p <0.001, 99% CI: LL = 2.74-UL = 
8.53) (Figure 1). 

Table 3. 2-way ANOVA analysis results related to interaction between groups and gender. 

 Female Male  Tukey HSD

Group 1 Group 2 Group 3 Group 1 Group 2 Group 3 df F 
Group 

1-2
Group 

1-3
Group 

2-3

Somatization  1.08±0.64 0.94±0.84 0.58±0.55 0.75±0.69 0.62±0.64 0.38±0.35 2, 174 0,08 a NS 0,001 NS

Obsessive-Compulsive 1.21±0.73 0.92±0.70 0.70±0.59 1.04±0.56 0.92±0.84 0.55±0.50 2, 174 0,26 a NS <0,001 NS

Interpersonal Sensitivity 1.17±0.72 0.92±0.79 0.57±0.57 0.90±0.71 0.78±0.77 0.38±0.42 2, 174 0,47 a NS <0,001 0,008

Depression 1.26±0.74 1.20±1.00 0.58±0.66 0.74±0.67 0.70±0.69 0.44±0.41 2, 174 1,34 a NS 0,001 0,003

Anxiety 0.87±0.69 0.72±0.65 0.42±0.49 0.59±0.51 0.53±0.68 0.27±0.29 2, 174 0,23 a NS 0,001 NS

Anger-Hostility 0.86±0.72 0.84±0.81 0.55±0.66 0.81±0.65 0.67±0.74 0.47±0.61 2, 174 0,11 a NS NS NS

Phobic Anxiety 0.60±0.60 0.36±0.47 0.20±0.25 0.35±0.45 0.24±0.44 0.10±0.17 2, 174 0,65 a NS <0,001 NS

Paranoid Ideation 0.82±0.73 0.93±0.84 0.73±0.62 0.88±0.57 0.72±0.62 0.61±0.60 2,174 0,60 a NS NS NS

Psychoticism 0.75±1.08 0.44±0.44 0.17±0.28 0.51±0.49 0.39±0.63 0.17±0.25 2, 174 0,66 a NS <0,001 NS

Additional Scale 1.00±0.67 0.80±0.69 0.51±0.49 0.90±0.69 0.78±0.68 0.44±0.50 2, 174 0,06 a NS <0,001 NS

GSI 0.98±0.63 0.83±0.65 0.50±0.46 0.74±0.53 0.64±0.61 0.38±0.33 2, 174 0,17 a NS <0,001 NS

a>0,01, NS=Not Significant
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skills of the parents of the children with ASD were lower 
compared to the parents of the healthy children. These 
results may indicate that the significant decrease of 
the face recognition skills of the parents of the children 
with ASD was similar in the parents and the decrease 
in the visual-spatial perception performance may differ 
based on gender. In the studies in the literature, it has 
been reported that the face recognition disorders in 
the mothers and fathers of the children with ASD are 
significant (Adolphs et al., 2008; Fiorentini et al., 2012) 
and the parents of the children with ASD has a relative 
weakness in the face memory skill and a relative strength 
in the visual recognition skill, similar to their children 
(Kuusikko-Gauffin et al., 2011). 

It was found that the face recognition and visual-spatial 
perception skills of the mothers of the children with ASD 
and the mothers of the children with IDD were similar 
and the face recognition skill of fathers of the children 
with ASD was similar to the performance of the fathers 
of the children with IDD. The ASD and IDD diagnoses are 
evaluated in the category of neurodevelopmental disorders 
and it is stated that these two diseases have similarities 
and dissimilarities (Matson & Shoemaker, 2009). 
Additionally, it is reported that the apparent deficiencies 
in the face recognition field in the people diagnosed with 
ASD may be observed in the people diagnosed with IDD 
(Zaja & Rojahn, 2008). However, in the literature, there is 
no study examining the face recognition and visual-spatial 
perception skills of the parents of the children with IDD. 
In addition, it was assessed in the study that the spatial 
perception performance of the fathers of the children with 
IDD was lower compared to the fathers in the ASD and 
control groups. This may be associated with the fact that 
the ages of the fathers assessed in the IDD group were 
higher and their educational levels were lower compared 
to the other two groups in the present study. Because 
it has been revealed that the visual-spatial perception 
performances of the individuals may change according to 
educational period and age (Karakas et al., 2004).

It has been reported that the children with ASD aged 
between 4-18 years have more psychopathological 
characteristics compared to the children with IDD and the 
children with ASD have more emotional and behavioral 
problems (Brereton et al., 2006). The fact that the parents 
of the children with ASD have more mental problems 
compared to the parents of the healthy children in the 
present study may be associated with this situation. In a 
study comparing the parents of the children with ASD and 
IDD and the healthy children, it was assessed that the 
mothers of the children with ASD had higher depressive 
symptoms compared to the mothers of the children with 
IDD and the healthy children, which was compatible 
with the results obtained in the present study (Olsson & 
Hwang, 2001). 

In the study by Wilson (2010), it was assessed that the 
face memory performance of the parents of the children 
with ASD, especially their fathers, was lower compared to 
the parents of healthy children. It was found that 14.4% 
of the face recognition skills of the fathers in the ASD 
group were explained by the visual-spatial perception 
skill. It has been stated that ASD is observed 3 times 
more among boys compared to girls (Xu et al., 2018). 

be p <0.01. According to the results of 2-way ANOVA 
analysis, the interaction between gender and groups 
was not statistically significant [F (2, 174) = 0.68, p = 
0.507]. In post-hoc comparisons using Tukey HSD, the 
BFRT scores from Group 1 and 2 were not statistically 
different (p = 0.009), in addition, the mean scores of 
BJLO of Group 3 parents were found to be statistically 
significantly different from the mean scores of the parents 
was Group 1 (p <0.001, 99% CI: LL = 2.05-UL = 7.15) 
and Group 2 (p <0.001, 99% CI: LL = 2.08-7.19) (Figure 
2). 

Figure 2: Estimated Marginal Means of BFRT

Based on the linear regression analysis, it was found 
that 44% of BFRT scores of the mothers in Group 2 were 
explained by BJLO test (p<0.001). It was found that 
14.4% (p=0.022) and 11.8% (p=0.035)  of BFRT scores 
of the fathers in Group 1 and 3 of were explained by BJLO 
scores (Table 4).

Table 4. The efficiency of BJLO scores to account for 
BFRT scores.  

Females R2
Adjusted 

R2
B SE Β p

Group 1 0.003 -0.032 -0.064 0.215 -0.056 0.769

Group 2 0.460 0.440 0.587 0.120 0.678 <0.001

Group 3 0.112 0.080 0.296 0.157 0.335 0.071

Males R2
Adjusted 

R2
B SE Β p

Group 1 0.173 0.144 -0.450 0.186 -0.416 0.022

Group 2 0.149 0.118 -0.242 0.109 -0.385 0.035

Group 3 0.001 -0.035 0.027 0.194 0.27 0.889

4. Discussion

As a result of the study, it was found that the visual-
spatial skills of the mothers of the children with ASD was 
lower compared to the fathers of the children with ASD 
and the mothers of the healthy children. In addition, it was 
found that the face recognition skills of the parents of the 
children with ASD were similar and the face recognition 
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