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Abstract: Autism spectrum disorder (ASD) is a neurodevelopmental disorder that causes behavior 

abnormalities. ASD is prevalent in 1-2% of the population worldwide affecting males four times more as 

compared to the females. In the current study, data of 158 autistic children was collected from various 

regions of Saudi Arabia. A questionnaire-based cross-sectional study was conducted to determine the 

effect of lead and mercury on autism in Saudi Arabia. The results showed that ASD was affected males 

three times more than the females. Children of age 6-10 were found to be more affected with ASD than 

other age groups. Factors involved in the onset of autism included exposure to environmental pollutants, 

use of canned foods, dental amalgam fillings, obesity and smoking. Most of the parents were found to be 

unaware of the role of heavy metals in ASD and sources of these pollutants. Additionally, testing for the 

presence of heavy metals was done in only 14.3% of the studied children. These results show that there 

is a lack of awareness and insufficient knowledge about autism among parents. Thus, there is a need for 

creating further awareness among the people regarding toxic effect of heavy metal pollutants and 

sources of these pollutants.    
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1. Introduction 

 
 The Autism or more specifically known as the Autism Spectrum Disorder (ASD) is a type of 

neurodevelopmental disorder whose signs and symptoms can be different from one affected individual 

to the other 21.  The latest definition of ASD has been given by the team of child psychiatrists in the 

“American Psychiatric Association’s Diagnostic and Statistical Manual of Mental Disorders 5th Edition 

(DSM-5)20. The signs and symptoms of ASD appear before the age of 3 year, however it may be 

diagnosed later. Most of the people affected with this disorder are able to speak, live normally and remain 

free of symptoms until adulthood 5.Mostly the characteristic signs and symptoms revolve around the 

problems in the social interaction and bizarre repetitive behaviors 23. 

 

 Previously language delay or speech difficulties were also considered as the part of ASD 

diagnosis 21.  The prevalence of ASD in the recent surveys is estimated as 1-2% worldwide in which 

male gender is affected almost 4 time more as compared to the female gender 21. Prevalence of autism in 

United States of America and United Kingdom was found to be 1.7% and 1%, respectively. However, 

prevalence was higher in the Asian countries ranging from 1.81% - 2.6% 18 . 

 

The increase in the prevalence of ASD might be due to advancements in the diagnostic process 

or might be due to increased industrialization. Previously autism was considered as having a genetic 

heterogeneity with complex mechanisms taking part in hereditary process15. Recently scientists and 

researchers noted that 80% of the total individuals affected by ASD have normal genetic makeup while 

20% of the individuals which show some defects in genes do not show common mutations 15. Due to 
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such findings, scientists had believed that ASD is a multifactorial disorder and environmental factors 

also play an important role in its pathophysiology along with the defects at the genetic level 15. The 

abnormally high levels of toxic elements such as lead and mercury might induce harmful effect on for 

the neurodevelopment 4. These elements also even can play hazardous role in the presence of their safe 

levels. Thus, no level of these metals can be considered as safe13.  

 

The problem with lead and mercury toxicity arises from the industrialization of the modern 

world. House paints and different kind of color polishes are the continuous source of lead toxicity. 

Presence of mercury in certain foods such as sea foods and smoking agents causes toxic levels of this 

metal around us 15,20,9. Interestingly, researchers have been reported that that high levels of mercury in 

the obese mothers is linked with increased chances of developing autism in their fetuses 19. Another 

important study has been conducted by Kern et al 15  on the association of neurotoxic metals in 

developmental brains and the incidence of neurodevelopmental disorders such as autism . 

 

 It has been concluded that accumulation of toxic elements such as lead and mercury might 

cause damage to the developing brain, and this damage is highly observed on male compared to female 
8. This difference related gender was attributed to the fact that female has more glutathione in the brain 

for detoxifying the bad impact of toxic metal. Additionally, female has an efficient mechanism to protect 

brain from neurotoxins due to increased detoxification process and reduced oxidative stress as a 

beneficial effect of estrogen and progesterone 8.  

 

These findings positively correlate with the high prevalence of autism in male in comparison to 

female. Considering these facts, significance of genetic testing for autism needs to be explored. 

Additionally, the role of lead and mercury toxicity must be highlighted. Notably, more efforts are 

required to increase public awareness about the importance of diagnosis and environmental factors linked 

to autism for treating this lifelong disorder. This investigation is particularly needed for the developing 

countries as the lack of autism data is clearly noted. 

 

2. Methods 
 

A questionnaire study was conducted to determine the parents awareness of the relationship of 

heavy metals: lead and mercury to autism in Saudi Arabia. The electronic questionnaire was distributed 

through the social media, and 168 family having autistic children were participated in this study. The 

questionnaire questions were designed by reviewing the articles showing any linkage between neurotoxic 

metals (lead & mercury) and autism.  

 

The questionnaire was divided to three categories of questions, the first one was about patients' 

demographic information questions (patient’s gender, patient’s age range and actual patient’s age when 

diagnosed), the second category was about ASD factors information questions (is the patient diagnosed 

by any genetic testing, is the patient’s family lived near industrial area, did the mother exposed to 

mercury dental filling, is the mother obese, did the mother took any kind of canned sea food during 

pregnancy and is there a smoker in the family) and the third category was about community awareness 

questions (are the parents aware of the effect of mercury and lead on autism, are the parents aware of the 

sources of heavy metals and did the patient had a heavy metals testing). The questionnaire data were 

analyzed using SPSS version 21 and results through the Pie charts. 

 

 

3. Results 
 

In this study, 24 out of 168 autistic children were tested for presence of heavy metals, and 12 

of these 24 tested children were subjected to treatments. 
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3.1. Patients Demographic Information 

3.1.1. Patients’ Gender 

 

 

Figure 3.1.1. The gender of Autism Children involved in this study. 

 

Within all 168 data questionnaire of Autism children, 77.4 % of them (130 out 168) were male 

and 22.6% (38 out 168) were females (Fig 3.1.1). 

 

3.1.2.  Patient’s Age Range 

 

 

Figure 3.1.2. The age distribution of Autism children involved in this study. 

 

The data shows that 25% (42 out 168) of Children with autism were between one to five years 

old. In addition, 25.6% (43 out 168) were more than 11 years and 49.4% (83 out 168) were between 6 to 

10 years (Fig 3.1.2). 
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3.1.3.  Actual Patient’s Age when diagnosed.  

 

Figure 3.1.3. The percentage of the actual age distribution of Autism children when diagnosed by 

ASD involved in this study. 

 

The data shows that 82.1% (138 out 168) of patients were between one to five years old. 

Moreover, 7.7% (13 out 168) were between 6 to 10 years, 3.6% (6 out 168) were more than 11 years and 

6.5% (11 out 168) were patient’s family didn’t know (Fig 3.1.3). 

 

3.2.  ASD factors Information 

 
3.2.1  Is patient diagnosed by genetic testing? 

 

Figure 3.2.1. The distribution of percentage of the ASD children diagnosed by genetic testing 

involved in this study. 

The majority of ASD children 55.4% (93 out 168) had not carried out genetic testing.  In 

addition, the autistic’s family did not know if genetic testing done or not 26.8% (45 out 168) and few of 

Children with autism were carried out genetic testing 17.9% (30 out 168) (Fig 3.2.1). 
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3.2.2.  Is the patient’s family lived near industrial area? 

 

Figure 3.2.2. The Percentage of the autistic family exposed to industrial and environmental 

pollutants involved in this study. 

 

The majority of ASD autistic family 73.8 % (124 out 168) had not lived near industrial area or 

environmental pollutant whereas 13.1% (22 out 168) confirmed that their environmental was polluted. 

In addition, 13.1% (22 out 168) did not know if their environmental polluted or not (Figure 3.2.2). 

 

3.2.3.  Did the mother expose to mercury dental filling? 

 

Figure 3.2.3. Mothers’ exposure to mercury dental filling during pregnancy involved in this 

study. 

 

The data shows that 43.5% (73 out 168) the mothers had not exposed to mercury dental filling 

during pregnancy while 20.8% (35 out 168) were exposed. Moreover, 35.7% (60 out 168) of the mothers 

did not know if she was exposed or not (Fig 3. 2.3). 
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3.2.4.  is the mother obese?  

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2.4. The distributed percentage of obese mothers during pregnancy in this study.  

 
The data shows 73.2% (123 out 168) of the mothers were not obese while 26.8% (45 out 168) were obese 

(Fig 3.2.4). 

 

3.2.5.  Did the mother took any kind of canned sea food during pregnancy? 

 

 

 

   

 

 

 

 

 

 

 

Figure 3.2.5. The Percentage of the mothers who have a child with autism and eating canned sea 

food during pregnancy involved in this study. 

 

Majority of the mother 53.6% (90 out 168) with an autistic child eat sometimes canned sea food 

during pregnancy, while 10.7% (18 out 168) always eat canned sea food, In addition, 9.5% (16 out 168) 

did not take canned sea food and 26.2 % (44 out 168) did not know if she had been eaten a canned food 

or not (Fig 3.2.5). 
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3.2.6.  Is there a smoker in the family? 

 

 

 

 

 

 

 

 

 

 

Figure 3.2.6. The percentages of smoker in the autistic family involved in this study. 

 
The data shows 54.2% (91 out 168) having smokers in the autistic families whereas 45.8% (77 out 168) 

have not (Fig 3.2.6). 

 

3.4.  Community awareness 

 
3.4.1.  Are the parents aware of the effect of mercury and lead on Autism? 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.4.1. Parents’ awareness on the effect of mercury and lead related autism in this study.  

 

Data demonstrated the lack of parent’s awareness on the effect of mercury and lead on autism with 93.5 

% (157 out 168), while 6.5% (11 out 168) had aware (Fig 3.4.1). 
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3.4.2.  Are the parents aware of the sources of heavy metals? 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.4.2. Parents’ awareness about the source of exposure of mercury and lead in this study. 

 

Data illustrated the lack of parent’s awareness on the source of exposure to mercury and lead with 93.5 

% (157 out 168), while 6.5% (11 out 168) had aware (Fig 3.4.2). 

 

3.4.3.  Did the Patient Had A Heavy Metals Testing?  

 

 

 

 

 

 

 

 

 

Figure 3.4.3. Percentage of the children with autism having a heavy metals test. 

 
Data shows that most of the autistic children had not carried out the heavy metals test with 85.7% (144 

out 168), while 14.3% (24 out 168) had carried out the test (Fig 3.4.3).  

 

1. Discussion 

 

This study analyzed the prevalence of ASD in the Kingdom of Saudi Arabia, factors related to 

onset of autism and the awareness of community about the factors causing autism. The current study 

showed that males were more affected as compared to females. Previous studies have also shown high 

incidence of autism in males as compared to females 10,7. Loomes 1 reasoned that this gender difference 

was due to the reason that females remain under-recognized and diagnosed late as compared to males. 

This camouflaging effect is more prevalent in the females who have no visible intellectual disability 

because such females are mostly missed in the conventional diagnostic procedures 11. Therefore, under-
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diagnosis may be a reason for results showing high autism prevalence in Saudi male patients as well. 

Children of 6-10 years were more affected as compared to other age groups. However, most of the cases 

were diagnosed in the early age of 1-5 years. 

 

 A previous study on by Al-Salehi and Al-Hifthy 24 showed that mean age of autism diagnosis 

in Saudi autistic children was 6.3 years. An early diagnosis (1-5 years) observed in this study may be 

due to improved medical facilities accessible to people in urban areas. Only 17.9% of the studied autistic 

children were diagnosed by genetic testing. Due to recent advances in molecular diagnostics, genetic 

testing can be very useful to understand the etiology of disease and therefore, should be performed in the 

hospitals 22. Genetic testing may also help to diagnose both males and female with equal efficiency 2. 

However, the results of this study showed that parents who has autistic children were unaware of the 

significance of genetic testing in the diagnosis of autism.  

 

This study showed that mothers of autistic children were exposed to environmental pollutants 

and sea canned food during pregnancy. This agrees with previous studies which demonstrated that 

consumption of preserved sea food items, industrial and environmental pollution have a significant role 

towards the onset of autism 14. In this study, maternal dental amalgam filling and obesity were also found 

to be linked with autism as reported previously 16,17.  

 

The results of current study showed that around half of the autistic children (54%) had a smoker 

in their family. Smoke also deposits metals like cadmium to the children 6. In a recent study by Khalil 3, 

exposure to secondhand smoke was found to cause autism in male children. This study revealed that 

parents were not aware of the factors that cause autism and there was a clear lack of parents’ awareness 

about the prevalence of this disease. For instance, 94% parents were unaware of the effect of mercury 

and lead on autism. Similarly, 94% parents did not know about the sources of heavy metal toxicants. Due 

to lack of awareness about heavy metal toxicity, children with autism do not undergo for heavy metal 

testing. The study demonstrated that only 14.3% of the autistic children were tested for the level of heavy 

metals in their bodies. 

 

 Previous studies have shown that high levels of heavy metals like lead and mercury are present 

in the blood of autistic children 13,20 . Contamination of the environment, primarily drinking water, with 

heavy metals is the result of rapid industrialization. Therefore, there is a need to raise concern about 

contribution of heavy metals to various health related issues 12.  

 

2. Conclusions 
 

It is concluded that prevalence of autism in Saudi Arabia is a rising concern. Females may be 

under-recognized for autism diagnosis that resulted in data showing high prevalence in males. It may 

also be concluded that suitable medical facilities were available in Saudi Arabia that resulted in early 

diagnosis of disease. However, genetic testing was not frequently performed for the diagnosis. Exposure 

to environmental pollutants, consumption of canned sea foods, obesity, dental amalgam fillings and 

smoking were found to have a role in the incidence of autism. Clearly, parents were not aware about the 

role of heavy metal toxicity in the development of autism and the sources of these heavy metals causing 

the disease. Due to this unawareness, most of the autistic children never undergo a test for analysis of 

heavy metals. It can be concluded that there is insufficient knowledge and a lack of awareness about 

autism related heavy metals particularly mercury and lead among parents who has autistic children. 

Therefore, as parents are the primary caregivers for their children, significant efforts should be done at 

raising knowledge levels amongst them, through awareness campaigns.      
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3. Recommendations 

 
− Parents or guardians should pay attention to the behavioral changes in males and females and 

should take them to hospital as soon any symptom is found. 

− To understand the etiology of disease, genetic testing should be promoted in the autistic 

children. 

− Prospective parents should avoid the risk factors like exposure to environmental pollutants, 

use of canned foods, dental amalgam fillings, obesity and smoking. 

− Children with autism should be tested for heavy metals not only to evaluate the link between 

metals and disease but also to understand the causes of autism. 
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