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Abstract 

Autism spectrum disorder (ASD) is characterized by qualitative impairments in social interaction, communication, and 
stereotyped behavior patterns. The cost burden for health coverage for ASD is focused on educational applied 
behavioral analysis and psychotropic drugs to decrease maladaptive behaviors and support learning and development. 
Determinants of either risk factors or prevention related to ASD covering environmental, social-behavioral, and genetic 
are still unknown. This review focuses on the multifold risks of Autistic disorder (ASD), including environmental, 
genetic, and food supplemental concerns and health policies and regulations.  
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1. Introduction

Autism spectrum disorder (ASD) is a cognitive disability identified by persistent impairments with interaction, 
repetitive behaviors, and activities. [1] The increased risk of autism is associated with short interpregnancy intervals 
(IPI), the length of time between the end of one pregnancy and the beginning of gestation. Current knowledge and 
evidence-based study suggest environmental factors and socioeconomic relations are preventable contributors, but it 
is still debatable to ASD prevalence.  

According to the University of Pennsylvania’s Perelman School of Medicine in 2014, the cost of treating adults and 
children with autism in the United States is estimated at $200- $300 billion annually, including medical coverage focused 
on managing spectrum disorders, behavioral, educational interventions, alternative medicine, and dietary changes. A 
study carried out by Delobel-Ayoub (2015) found an excess risk of ASD in disadvantaged backgrounds indicating the 
prevalence associated with occupational class, maternal education, and household income.[1] The report also included 
immigrants and single-parent families, revealing that a higher prevalence among unemployed adults throughout 
pregnancy affects fetal development and health. As well as, a mother who is mentally exhausted, physically unhealthy, 
and un-nourished may be unable to have a healthy newborn. [2]  

Environmental and sociocultural factors affect brain functions and are potential causes of autism. Toxic metals exist in 
different areas and originate from the air, water, and sewage sludge. For example, an estimated 60 to 65% of cases of 
autism occur as a result of prenatal, perinatal, and postnatal environmental factors due to exposure to environmental 
toxicants. Currently, several chemical toxicants are known to cause neurodevelopmental disorders. [3] According to 
Bolte, 2019 prenatal nutritional status is linked to brain development in the offspring and is a potential biologic basis 
for the association between short IPIs. [4] Although vitamin deficiency is associated with neural tube defects, folic acid, 
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omega-3, probiotics, vitamins: C, A, D, B12, iron, and other elements are known to replace the missing nutrients and 
improve some of the symptoms of autism.[5] Folic increases during pregnancy because of increased demands from the 
fetus and required for DNA replication. [6] Before pregnancy, multivitamins and folic acid supplements reduce the risk 
of ASD in offspring. [7] Interestingly, more evidence-based findings suggest that taking folic acid, a typical prenatal 
vitamin for up to 12 weeks of gestation, reduces the susceptibility to ASD and protects against developmental and 
reproductive toxins.[8] It indicates the effectiveness of folic acid and vitamins on the mother and offspring. In this 
review, we discuss and delineate in-depth the following issues: 1. Correlation of the socio-economic relations and 
environmental relationship to autism; 2. Relationship between environmental factors and socioeconomic factors 
exposure; 3. Effectiveness of supplements in the prevention and control of autism. 

2. Methods 

Environmental and sociocultural factors affect brain functions and are potential causes of autism. Toxic metals occur in 
different areas and originate from the air, water, and sewage sludge. For example, an estimated 60 to 65% of cases of 
autism occur as a result of prenatal, perinatal, and postnatal environmental factors due to exposure to environmental 
toxicants. Currently, several chemical toxicants are known. All relevant research papers were used when performing 
the literature review to understand the connection of environmental factors and socio-economic relationships with 
autism spectrum disorder, the supplements, and public health regulations that influence the health issue. Information 
collected is from websites of institutions and organizations such as the U.S. Food and Drug Administration (FDA) in 
Counteract Program, World Health Organization (WHO), National Institutes of Health (NIH), and the Centers for Disease 
Control and Prevention (CDC) and PubMed.    

3. Results  

3.1. Correlation of the socio-economic relations and environmental relationship to autism 

The compelling report provides an evidence-based review of the current knowledge about environmental risk factors 
in ASD using findings from published systematic reviews and meta-analyses. 

According to Gaugler et al. (2014), ASD is associated with 40 to 50% of environmental factors. That is critical because 
the brain becomes more vulnerable due to immune dysregulation, oxidative stress, and nutrient deficiencies. [9] There 
is an association between environmental factors and ASD. [10] For example, a study of nearly 200 chromosomal defects 
reported environmental factors to estimate 40 to 55% off compared with 25 to 40% genetic factors of developing the 
autistic disorder. [11]  

Although exposure to toxic waste, air pollutants, and polychlorinated biphenyls (PCBs) are known causes of 
neurodevelopmental disorders. [12] Population indicators of socioeconomic status are correlated with the health and 
development of children. Children whose mothers are educated with at least a high school diploma are more likely to 
have a diagnosis of autism compared to children of mothers without a degree. [13]    

3.2. Relationship between environmental factors and socioeconomic factors exposure 

Environmental pollutants and socioeconomic factors are associated with congenital disabilities. [14] Examples of 
environmental factors are maternal health, socioeconomic status, lifestyle, Etc. [15]  

Children experience low birth weight, learning disabilities, and mental health problems due to their poor environment 
or socioeconomic status.[16] Therefore the nature of child development is beyond education and childcare but 
enriching environments during pre-and post-natal development. Therefore, policies and programs focused on reducing 
parental stress, enhancing the parent's emotional well-being, and providing community resources for parents and 
communities should be prioritized.[17] Prenatal care is the perfect example of preventive care. Inadequate prenatal 
care will lead to birth complications.  

3.2.1. Fetal environment  

Prenatal exposures, such as hormone alterations, obesity, hypertension, and infections, are considered in the etiology 
of ASD. The mother and fetus could compromise the fetal-maternal–placental system leading to adverse effects on the 
neurotransmitter, neuropeptide, and immune pathways. [4]  



GSC Advanced Research and Reviews, 2022, 13(01), 018–022 

20 

3.2.2. Toxic exposure 

Multiple environmental chemicals are released indoors through furniture, building material, cosmetics, vehicles, and 
agricultural industries. Toxic metals occur in the air, soil, water, and plants. It impacts bodily functions and neurological 
and behavioral impairment. [4]  

3.2.3. Gestational bleeding 

Gestational bleeding is associated with fetal hypoxia. Fetal distress, hypertension, prolonged labor, and low Apgar score 
are associated with autism due to oxygen deprivation during brain development. Hypoxia increases dopaminergic 
activity, and there is evidence for dopamine overactivation in autism. [18] 

3.2.4. Maternal immigration 

 Maternal stress is pivotal because of the demands of residing in a new country, limited social support, or stress resulting 
from economic or social factors. [18] The psychosocial environment and maternal stress are related to behavior 
development, including autistic features. 

3.3. Effectiveness of supplements in the prevention and control of autism  

Prenatal nutritional status is associated with the brain development of an offspring. Food insecurity is a leading cause 
of low nutritional status due to low income or other resources. Food insecurity is challenging to solve, and supplements 
and limited to no access to diet therapy are individuals with ASD exposed to all health issues. In addition, monitoring 
the micronutrient will improve the symptoms of children with ASD.[19] 

3.3.1. Vitamin B12 

Infants of vitamin B12-deficient breastfeeding mothers or infants are vulnerable between 6 and 12 months of age. In 
addition, it is associated with behavioral and developmental functioning. [19] Patients with autism could receive 
vitamin B12 replenishment to improve the symptoms of ASD because of its role in neurotransmitter function and 
neuronal metabolism. [5]  

3.3.2. Omega-3 Fatty Acids 

Omega-3 fatty acids are necessary for average growth and are essential to neurodevelopment. Eicosapentaenoic acid 
(EPA) and docosahexaenoic acid (DHA) are essential for brain structure, function, and the treatment of neuro-
developmental disorders because they function on cell membranes.[20] Deficiency of Omega-3 fatty acids leads to 
abnormal development of the nervous system in childhood, hyperactivity, dyslexia, dyspraxia, and autistic disorder. [6] 

3.3.3. Probiotics 

Probiotics are microorganisms that reduce the overgrowth of bacteria and synthesize antioxidant substances. “gut-
brain health” is associated with ASD. [20] The gut can influence gastrointestinal symptoms in individuals with ASD. 
According to Trudeau et al. (2019), Probiotic therapy could decrease the behavioral symptoms to levels similar to 
individuals without ASD.[21] 

3.3.4. Vitamin D 

Vitamin D is neuroactive and improves the development of the brain. The vitamin has a significant effect on 
neurotransmission. Vitamin D deficiency causes brain exposure to vulnerable pathogens [21]. Vitamin D deficiency is 
associated with autism, depression, attention deficit hyperactivity disease, Alzheimer´s disease, and Parkinson’s.[22] 

3.3.5. The ketogenic diet 

It provides energy from fat, proteins, and carbohydrates. During the diet, the body shifts from using glucose to retrieving 
energy from fatty acids in the blood.[6] KD is a nutritional intervention for behavioral symptoms associated with ASD, 
improves social interactions and communication, and reduces attention deficit hyperactivity disorder (ADHD), 
compulsive behavior, abnormal sleep, and decreased frequency of seizures. [23] 

3.3.6. Folic acid 

Folic acid supplements consumed could reduce the risk of offspring’s ASD.[24] Folic supplements are crucial for fetal 
neurodevelopment. The minimum folic acid dosage is estimated to be at least 400 μg daily.[25] 



GSC Advanced Research and Reviews, 2022, 13(01), 018–022 

21 

4. Discussion  

A public health strategy on ASD is promoting the effectiveness and developing awareness on supplementation in 
limiting ASD in children to increase policy implications and public health interventions to reduce or eliminate the effects 
of environmental factors. [26]  

Due to the presence of dysmorphic features that are lower in males than females and have a greater frequency of 
cognitive impairment [26] although parental age of both the father and mother is one of the most consistently identified 
perinatal risk factors for ASD. Indeed, boys are affected with ASDs more frequently than girls. Social determinants and 
environmental factors are associated with the pathogenesis of this disorder. 

5. Conclusion 

Overall, Prenatal, perinatal, and postnatal factors, exposure to toxicants, and infectious microorganisms are associated 
with autism. Further studies need to validate the connectivity between environmental factors, including supplemental 
effectiveness and risk of ASD during pregnancy or the developmental period of the brain. 

Moreover, the possibility that folic acid and other supplements could influence the pathogenesis of autism is supported 
by the systematic review of studies on the relationship between this supplement and ASD, and it is a positive influence 
on the brain developmental process 

Perspective and significance 

According to the CDC, the average medical expenditure of a child with ASD exceeds the health cost of individuals without 
ASD. The costs include education, ASD-related therapy, and family-coordinated services. Is estimated to cost $30,000 to 
$66,000 per child. There is a need to reduce the cost of health care and increase the quality of life (QOL) following 
evaluation, monitoring, diagnosis, and exploration of the biomarker to predict risk surrounding community and 
environmental factors. 
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