
International Journal of Psychology and Counselling Vol. 3(8), pp. 130-136, November 2011 
Available online at http://www.academicjournals.org/IJPC 
ISSN 2141-2499 ©2011 Academic Journals  
 
 
 
 
 
 

Full Length Research Paper 
 

Study of Some Environmental and genetic determinants 
of autism in Egyptian children 

 

El Sawy MA1, Awadalla HI2*, Mohamed RR3, Zaki OK4 and Mohamed OA5  
 

1
Genetics Unit and Pediatric Department, Faculty of Medicine, Ain Shams University, Cairo, Egypt. 

2
Medical Science Department, Institute of Environmental Studies and Research, Ain Shams University, Cairo, Egypt. 

3
New Renewable Institute of Energy and Electricity, Medical Department, Ain Shams University, Cairo, Egypt. 

4
Genetic Unit, Ain Shams University Hospital, Cairo, Egypt. 

5
Department of Medical Studies, Institute of Post Graduate Childhood Studies, Ain Shams University, Cairo, Egypt. 

 
Accepted 21 July, 2011 

 

Autism is a neuro-developmental disorder of unknown cause. Both genetic and environmental 
influences are claimed to contribute to the etiology of autism. Several studies were done to determine 
the factors that contribute to the expression of the symptoms. We studied genetic, epigenetic and 
environmental factors that may influence the neurodevelopmental alteration that can cause 
vulnerability to autism. We did a controlled study on 44 patients who volunteered to participate at two 
Egyptian health clinics over 10 months duration. Full clinical evaluation, Cytogenetic analysis, biocard 
celiac test were done to detect anti-t TG Ig A antibodies for gluten sensitivity test; and quantase 
neonatal phenylalanine screening was done to detect the phenylalanine level in blood using ELISA. A 
part of significant positive family history, and no significant association were found between autism 
and the studied parameters. This study points to the important role of genetic susceptibility compared 
to the environmental factors and the role of family studies for determining the susceptible individuals to 
autism. 
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INTRODUCTION 
 
Communication problems form one of the key diagnostic 
criteria for autism, but there is a wide variety of 
manifestations. Autism provides a model for studying the 
important distinction between language and communi-
cation, and demonstrates the vital part which mind-
reading plays in normal human verbal and non-verbal 
interaction (Frith and Happe, 1994). Autism is a 
neurodevelopmental behavioral disorder usually presen-
ted before 36 months characterized by impairment of 
social contact and communication, restricted and 
repetitive interest and behaviors (Newschaffer et al., 
2007). 

Other characteristics include sensory dysfunction, 
inappropriate   laughing   and   giggling,   little  of  no  eye  
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contact, apparent insensitivity to pain and preference to 
be alone.  

In the last 20 years, there had been an increase in the 
incidence of autism, unexplained by genetics alone, nor 
can this increase be secondary to only increased 
awareness (Chakrabarti and Fombonne, 2001).  

The causative factors of autism are biological in nature 
and involve the brain. It is believed that a combination of 
genetic factors, viral factors, prenatal complication and 
post natal defects contribute to the development of 
autism (Caronna et al., 2008). Environmental influences 
in autism can be infections, general pre and perinatal 
factors, family history and drug and chemical exposures. 
A good example of this is provided by a genetic condition 
called phenylketonuria (Baieli et al., 2003). 

Over the past two decades, systematic family and twin 
studies have shown that genetic factors play a crucially 
important role in causing apparently idiopathic form of the 



 
 
 
 
condition (Szpir, 2006).  

This conclusion is supported by the fact that about 3% 
of siblings of a child with autism also develop autism 
(Folestein and Rosen, 2001). It is thought that this 3% 
rate is higher in reality. This is because the prevalence 
catenation simply counts the number of siblings with 
autism, and does not take into account the stoppage 
phenomenon, where by parents with a child with severe 
leaning disabilities choose not to have further children 
(Williams et al., 2006). 

Till date, research in autism has failed to identify any 
major environmental factor that contributes to its 
causation. Recent research has cast doubt on 
significance of pregnancy and birth complication in 
development of autism (May - Benson et al., 2009). 

The most obvious interpretation of the association of 
autism with some prenatal viral infections is that brain 
damaging medical condition may add to increasing the 
risk for autism. These specific prenatal pathogens include 
herpes simplex, rubella and syphilis. Rubella has been 
most commonly reported to be associated with autism 
(Kolevzon et al., 2007). 

Also, drug intake is considered a very important factor. 
Suggestion of early prenatal xenobiotics could play a role 
in autism etiology, also valporic acid and other 
anticonvulsants drugs (Amdt et al., 2005). 
Hypothyroidism might influence the initiation or 
expression of autism (Rodier and Hyman, 1998). 
Induction of labour is increasingly used. This might be 
considered as a risk factor for autism (Hultman et al., 
2002). 

Some researchers discussed Post Natal Factors in the 
etiology of autism. Neonatal jaundice is a very common 
condition. If serum bilirubin reaches high levels, it can be 
toxic to the brain and can cause direct insults on it (Bilder 
et al., 2009). 

Another factor could be vaccination, MMR vaccine and 
any mercury and thimerosal (preservative containing 
ethyl mercury) - containing vaccines. Ethyl mercury is a 
known fetal neurotoxin that causes severe neurologic 
injury at high doses and developmental delays and 
neurologic dysfunction at lower doses (Pichichero et al., 
2008). A 1998 study in Lancet (Wakefield et al., 1998) 
proposed the initial MMR-autism link. His report has led 
intentionally or otherwise to the erroneous assumption by 
the media and parents of a cause and effect relation 
between MMR immunisation, inflammatory bowel 
disease, and developmental disorder, resulting in 
parental confusion about the safety of immunization 
(Wakefield et al., 1998).  Gluten sensitivity is considered 
a dietary defect that is also accused of having a role in 
the etiology of autism (Potts and Bellows, 2006). 

Despite all studies mentioned above, there is no 
general acceptance of the main causes leading to autism. 
Since autism is one of the disorders that cause 
impairment in children and its etiology is still not clear, the 
aim of the study  is  to  establish  the  possibility  of  some  
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genetic, pre, post natal factors role in the etiology of 
autism. 

 
 
METHODS 

 
Subjects 

 
This study is a case – control study. A total of consecutive  44 
patients (38 males and 6 females) attending Ain- Shams University, 
Genetic Department Clinic, from September 2008 to June 2009, 
with age range of 3 to 12 years old, were used for this study . The 
control group (38 males and 6 females) was from a matching age 
and sex group consecutively selected from the National Institute of 
Research Clinic. 

Diagnosis was done by a qualified psychologist, psychiatrist or 
neurologist according to DSM-IV criteria. DSM-IV is the diagnostic 
criterion for the five Pervasive Developmental Disorders (PDDs), 
also known as Autism Spectrum Disorders (ASDs), as defined by 
the Diagnostic and Statistical Manual of Mental Disorders 
(Diagnostic and Statistical Manual of Mental Disorders, 1994). 
Autism is defined as exhibiting at least symptoms of qualitative 
impairment in social interaction, communication, restricted and 
repetitive behavior. The assessment of severity of symptoms was 
done by using Childhood Autism Rating Scale (CARS); its 15 items 
include 14 specific domains plus one category of impression of 
autism. It is based in a rating scale from 1 to 4 that is scored with 
information from parents’ report, observation of the child’s available 
records (Schopler et al., 1986). 

Then, the parents were asked to complete a questionnaire 
regarding the perinatal history, family history, child's medical and 
behavioral history. Family tree construction was also done. 

Three milliliters venous blood was collected using sterile syringes 
previously flushed with preservative free heparin 5000 IU/ml. 

Samples were used immediately or within few hours from 
collection provided they are kept at room temperature or 
refrigerated above 4°C. 

One milliliter was put in culture for cytogenetic analysis; the 
analysis involved the examination of phytohaemagglutinin 
stimulated T cell population by blocking cell division at metaphase 
stage with an inhibitor of spindle formation (Colecemid). This is 
followed by hypotonic treatment of cultured cells. Slide making, 
fixing, and staining with G-banding technique were done. Analysis 
of available metaphases was done using light microscope and 
image system (cystoscane applied imaging) (Rooney and 
Czepulkowski, 1992; Mitelman, 1995).  

Two milliliters of the venous blood were collected on EDTA (1.5 
mg/ml) for gluten sensitivity test. We used Biocard Celiac test to 
detect the anti-t TG IgA antibodies. It is a rapid immuno chromato 
graphic test. If the sample contains anti t TG Ig A antibodies, these 
will bind with the gold labeled antibodies with t TG derived from red 
blood cells and with the stationary reagents in the test membrane 
forming a visible, red test line. The test also contains total Ig A 
measuring system. Red line in the control window shows that there 
are Ig A antibodies in the sample. This will make it impossible to get 
false negative results in the case of Ig A deficiency (Korponay - 
syzabo et al., 2005;Nemec et al., 2006; Raivio et al., 2006). 

Three drops of fresh blood were collected on Whatman 903 
specimen collection paper to test for phenylketonuria by the 
Quantase Neonatal Pheylalanine Screening Assay using ELISA. It 
makes use of the enzyme phenylalanine dehydrgenase which 
catalyses the NAD-dependent oxidative deamination of 
phenylalanine to L-phenylpyruvate and ammonia. The NADH 
produced is measured colorimetically using a tetrazolium/ 
intermediate electron acceptor detection system (Slazyk and 
Hannon, 1993). 
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Table 1. Comparison of socio demographic factors among studied groups. 
 

Socio demographic factors 
Studied groups 2

χχχχ p 
Cases (44) 100% Control (44) 100% 

Gender 
Male 38 86.4 38 86.4 

0.00 1.00 
Female               6 13.6 6 13.6 

        

Maternal age (year) 

20-30  36 81.8 26 59.1 

5.7 0.05 30-40 7 15.9 17 30.6 

≥40                                   1 2.3 1 2.3 

        

Paternal age (year) 

20-30  14 31.9 12 27.3 

0.86 0.65 30-40 24 54.5 28 63.6 

≥40 6 13.6 4 9.1 

        

Maternal education 

Primary 2 4.5 1 2.3 

1.06 0.5 Secondary 12 27.3 16 36.3 

University 30 68.2 27 61.4 

        

Paternal education 

Primary 1 2.3 3 6.8 

2.79 0.2 Secondary 11 25.0 16 36.4 

University      32 72.7 25 56.8 

        

Maternal occupation 

House Wife 25 56.8 22 50.0 

1.22 0.5 
Employee 18 40.9 19 43.2 

     

Professional 1 2.3 3 6.8 

        

Paternal occupation 

Worker 3 6.8 4 9.1 

0.2 0.9 
Employee 31 70.5 31 70.5 

     

Professional 10 22.7 9 20.4 

Residence 
Rural 3 6.8 2 4.5 

0.00 1.00 
Urban 41 93.2 42 95.5 

 
 
 
Results were analyzed using SPSS for windows. Statistical 

analysis for differences between the groups was assessed by χ
2 

tests and analysis of variance of P values of < 0.05 was considered 
significant. 
 
 

RESULTS 
 
Table 1 summarizes socio-demographic characteristics of 
the studied subjects. Most of the samples (86.4%) were 
males, and 81.8% of mothers in the cases were between 
age group 20 to 30 while 59.1% of the controls were in 
the same age group. More than half (54.5%) of the case 
fathers were in the 30 to 40 age group while 63.6% of the 
control fathers were in the same age group. For 
education, the highest percentage for parents in both 
groups was the university education.  

The maternal occupation that was highly demonstrated 
in the sample was the house wives and for the paternal 
side they worked  as  employee.  More  than  90%  of  the 

studied groups were urbans. So, it appears that there 
were no significant differences between the case and 
control groups as regards socio-demographic factors.  

Table 2 shows the familial factors that were suspected 
to have a role in the etiology of autism. Consanguinity 
and the order of child birth in the family seemed to be 
insignificantly different between both groups. On the 
other hand positive family history was significant between 
the two groups. 

Two of the cases were brothers and both suffered from 
autism. Another case had a first degree cousin (on the 
mother's side) who also had autism. Another two cases 
had relatives with learning disabilities and only one 
mother suffered depression and was on treatment.  

Table 3 presents some of the medical factors that are 
accused of having a role in autism. Considering the 
antenatal, natal and postnatal factors (maternal infections  
and drug intake,) there were no significant differences in 
the case group in comparison to the control group. 
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Table 2. Comparison of familial factors among studied groups. 
 

Familial factors 
Studied groups 2

χχχχ p 
Cases (44) 100% Control (44) 100% 

Consanguinity 
Positive 8 18.2 4 9.1 

1.45 0.2 
Negative   36 81.8 40 90.9 

        

Positive family history 
Positive 6 13.6 0 0.0 

4.4 0.03 
Negative        38 86.4 44 100 

        

Order of child 

1st 28 63.7 26 59.1 

1.3 0.5 2nd 10 22.7 8 18.2 

≥3rd 6 13.6 10 22.7 
 
 
 

Table 3. Comparison of Medical factors among studied groups. 
 

Medical factors 
 

 

Studied groups 2
χχχχ p 

Cases (44) 100% Control (44) 100% 

TORCH 
Positive 1 2.3 2 4.5 

0.00 1.00 
Negative 43 97.7 42 95.5 

        

Drug intake 

Positive 11 25.0 7 15.9 

1.1 0.29      

Negative 33 75.0 37 84.1 

Method of delivery 

 

 

Spontaneous vaginal 15 34.1 24 54.5 

5.7 0.12 
Caesarean  section 26 59.1 19 43.2 

     

Instrumental 3 6.8 1 2.3 

Neonatal jaundice 

 

Positive 11 25.0 9 20.5 
3.12 0.07 

Negative 33 75.0 35 79.5 

        

Phenylketonuria 

 

Normal< 2 40 90.9 44 100 
2.36 0.14 

Border line (2-2.5) 4 9.1 0.0 0.0 

 
 
 

Regarding the method of delivery, more than half 
(59.1%) of the cases mothers were delivered by 
caesarean section while equal percent (43.2%) of 
mothers in the case group was delivered by normal 
delivery or Caesarean section, yet it seemed to be 
insignificant.  

Post natal factors as neonatal jaundice was also found 
insignificant. Only 4 autistic children were found to have 
border line results when tested for phenylketonuria which 
is not considered as a risk factor for autism.  

Only one mother in the case group suffered from 
toxoplasmosis while two mothers did in the control group. 
One quarter of the cases mothers took drugs while 15.9% 
received it in the control group.  

For hypothyroidism, one mother suffered from it in the 
case group. As regard the MMR vaccine, both groups 
were 100% vaccinated. Gluten sensitivity test detected 
only  one positive case while it came negative for the rest 

cases as well as the control group. Cytogenetic analysis 
was negative for both case and control group (data not 
presented in tables). 
 
 
DISCUSSION 
 
Results from our study demonstrated no significant 
differences in the incidence of the various tested factors 
among autistic children compared with the control group, 
except for the positive family history factor.  

There was no evidence of any association between 
socio-demographic factors and the development of 
autism in current study. Early studies suggested that a 
high socioeconomic status was common in families with 
autistic children (Gardener et al., 2009). Over the past 25 
years an increasing proportion of cases had been found 
in the low socioeconomic group (Reichen berg et al., 2006).  
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That finding may well be supported by the increased 
awareness of the disorder and the increased availability 
of child health services (Grether et al., 2009). 

An example of a potential confounder that is possibly 
more important in Middle Eastern Population is cons had 
no role in autism. These findings confirmed the results of 
Saleh et al. (2009), where theydid not provide any 
evidence of a direct link between consanguinity and 
autism in Saudi Arabia. Sasanfar et al. (2010) found that 
consanguinity had no role in a study done on the Iranian 
population.  On the contrary, other investigators found 
that possible parenteral consanguinity increases the 
likelihood of autosomal recessive diseases, autism, 
learning disorders and behavionral disturbances (Dotta et 
al., 2009). 

This study did not show a higher incidence of first or fourth 
born individuals  in the autistic group compared to the general 
population, as many other studies failed to do so (Fombonne, 
2002). However, this result is in disagreement with Bolten et 
al. (1997) that autistic children tend to be first or fourth born 
more commonly than that of control. An explanation for such 
a phenomenon was most widely believed to be due to the 
reproductive stoppage rules (Grether et al., 2009).  

The current study demonstrated significant differences 
in the incidence of positive family history among autistic 
children compared with control group. Klauch (2006) 
declared that in some cases, parents and other relatives 
of autistic children show mild impairments in social and 
communicative skills. Consistent with our results, Delong 
and Nohna (2008) found that affective or emotional 
disorders occur more frequently than average within 
families of people with autism.  

The results of this study revealed that there was a 
consistent association of unfavorable events in 
pregnancy, delivery and neonatal phase and autism. 
Bolten et al. (1994) suggested additional differentiation 
between complications based on the severity as 
determined by the selection of obstetric complication 
know to be associated with a high risk of developmental 
disorder.  

This study found no association between autism and 
maternal infection. Consistent with the findings of the 
present study, results of exposure to cytomegalo virus 
from case reports were very difficult to interpret because 
the virus was so common (Gillberg and Coleman, 1992). 
Also, data on the coincidence of autism with exposure to 
more common conditions such as influenza had been 
negative (Rodier and Hyman, 1998). Stubbs et al. (1984) 
reported no significant correlation between toxoplasmosis 
and autistic disorders.  

One quarter (25%) of the cases and 15.9% of control 
mothers received drugs which were safe antibiotics and 
tocolytic drugs. Consistent with the results of the present 
study, Lidsky and Schneider (2005) reported no drug 
intake correlation to the autistic disorder as well. 

In the current study, only one mother of a case suffered 
from  hypothyroidism  and  received  treatment.  Although  

 
 
 
 
hypothyroidism seems to be an eligible factor in autistic 
disorder, still little proof was recorded to support this 
hypothesis (Román, 2007). 

More than half (59.1%) of cases and 43.2% of control 
group delivered by caesarean section, yet it seemed to 
have no impact on the etiology of autism. Other studies 
contradicted this and thought caesarean section is a risk 
factor for autism (Lauritsen et al., 2005).  Kolevzon et al. 
(2007) disapproved that Caesarean section to be 
accused as a risk factor for autism, despite the obvious 
increase in its incidence nowadays.  

Post natal factors for example hyperbilirubinemia is 
also alarming and suspected in the etiology of autism. In 
the current study there was no statistically significant 
relationship between neonatal jaundice and autism, 
supporting the belief of many researchers (Gauderner et 
al., 2009). On the other hand, a few suggested that 
hyperbilirubinemia occurred more frequently than 
expected among children later diagnosed with autism 
(Maimburg et al., 2008).  

All cases and controls were vaccinated with MMR. 
Thus, no difference between MMR vaccination could be 
shown. Other studies failed to show an association 
between MMR vaccination and autism (Hornig et al., 
2008).  

In the present study, only one case showed sensitivity 
to gluten and this was insignificant. This result was in 
accordance with those of Smith et al. (2009) that there 
was no sufficient evidence to support the beneficial effect 
of casein and gluten free diet in autistic children. On the 
contrary, Morric and Aegin (2009) claimed that gluten 
sensitivity could play an important role in the 
pathophysiology of autism. So, gluten sensitivity and its 
relationship to autistic disorder still is a controversial 
issue.  

Results from our study revealed no significant 
difference between both groups when tested for 
phenylketonuria (autosomal recessive genetic disorder). 
This was in agreement with Fombonne (2003), even 
researchers that confirm pheuylketonuria as one of the 
cause of autism found its prevalence to be very low 
(Steiner et al., 2007). 

This study revealed no significant contribution of 
genetic factor to the etiology of autism. So, it appears that 
to date, only a small percentage of autistic disorders have 
been associated with specific genetic or chromosomal 
abnormalities. Even then, we would speculate that within 
this group, more than one genetic locus will be found 
(Rapoport, 2009). 

As a result, there is no conclusive factor that can be 
elicited as being a risk for autistic disorder affection, 
except may be for positive family history within the 
families of autistic children. The main limitation of the 
study is the small sample size, and further work on large 
scale is recommended. Another limitation is the fact that 
this study failed to explore correlations between drug 
intake and severity of the cases of autism.     



 
 
 
 
Conclusion 
 
In this study, we have tried to stress the interrelationships 
that are likely to exist between genetic and environmental 
causes of autism. Few environmental factors identified 
are still involved in a tiny fraction of cases. The vast 
majority of individuals with autism do not have any one of 
these infrequent non-genetic or rare genetic cases. 

But, however no matter how rare the cause is or 
whether genetic or environmental, these factors have the 
potential to provide clues to the etiology and neurobiology 
of autism. What is known about environmental agents 
does not account for many cases, but it is a source of 
information on the nature of autism. It is critical that we 
use all the data at our disposal to unravel the causes of 
the disorder. 
 
 

RECOMMENDATIONS 
 

1. Multiple parallel scientific, epidemiologic and clinical 
approaches are needed to rapidly improve our 
understanding of ASD, its origin and its prevalence; 
2. Future studies using larger case group from the same 
population. In such a replicated sample it would be ideal 
to have information on autism as well as environmental 
risk exposures for both parents and children. Stress on 
the role of genetic susceptibility compared to 
environmental factors and the role of family studies to 
determine the susceptible genes. This can help to find 
susceptible individuals to autism;   
3. Clinical standardization of autistic disorders 
phenotyping and so identify meaningful patterns in the 
date; 
4. Developmental surveillance should be carried out, 
screening tools should be administrated regularly at the 
9, 18, 24, 30 month visits for early developmental 
intervention; 
5. Siblings of children with autism should be monitored 
carefully. Screening should be performed not only for 
autism, but also, language delays, learning difficulties, 
social problems and anxiety or depressive symptoms.  
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