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Abstract: Autism is a neurodevelopmental condition that involves impaired social dealings and communication ability of a person. Environmental variables, in addition to genetic ones, can contribute to the emergence of ASD. Numerous studies have linked prenatal viral infection to autism, and some have linked it to maternal hospitalisation for viral infection. Prenatal stress and ASD are linked by several lines of research. In more recent studies, depression and anxiety have been employed as signs of maternal stress. The aetiology of ASD may also be influenced by advanced parental age. An increase in ASD risk is linked to changes in parental age, including younger or older parents who are similar in age and parents of different ages. According to certain research, environmental chemicals such as PBDEs, PCDD, PCBs, and BPA can be a cause of autism. Exposure to the immunostimulant thalidomide or the anticonvulsant valproic acid. Living nearer to a motorway or an agricultural area during pregnancy enhances an offspring's risk of developing autistic spectrum disorder when it is exposed to environmental air toxics from traffic and industry in the uterus. The consequences of maternal autoimmune disorders on children with ASD are still being studied. ASD risk in kids is positively impacted by maternal autoimmune diseases, according to several research. Maternal diet during pregnancy is also associated with the development of the brain of the offspring. Consumption of vitamins, minerals and seafood can reduce the possibility of autism in the offspring.



Background: This literature review is being performed to identify the environmental factors that play a part in the diagnosis of ASD. 





Methodology:  Google Scholar, UWTSD Library.


  Total search results
269,000 results





Screened
40,120





Grey Literature
1
Identified
5,005




Included in Literature review
42







Result:    Most of the literature confirms that environmental factors contribute to the risk of ASD.        
Findings:
	Author/s
	Year
	Qualitative/quantitative
	Sample
	Strength
	Weakness

	1.Arndt, T. L., Stodgell, C. J., and Rodier, P. M.

	2005
	Qualitative 
	 689 196
	enhanced precision, sample size, and a summary of the results about autism. Longitudinal research. Gives directions for further research. Mixed method
	Does not give directions for future research.
All the research and findings are at least 2 decades old. No practical research is involved.
.

	2.Atladóttir, H.Ó., Thorsen, P., Østergaard, L., Schendel, D.E., Lemcke, S., Abdallah, M. and Parner, E.


3. Beversdorf, D.Q., Manning, S.E., Hillier, A., Anderson, S.L., Nordgren, R.E., Walters, S.E., Nagaraja, H.N., Cooley, W.C., Gaelic, S.E. and Bauman, M.L.





4. Lee, B.K., Magnusson, C., Gardner, R.M., Blomström, Å., Newschaffer, C.J., Burstyn, I., Karlsson, H. and Dalman, 
	2010





2005












2015
	Qualitative





Qualitative










Qualitative
	1,612,342





1,576













31, 2011
	Mixed method.   Longitudinal. Very large sample size.




Gives direction for future research. Reasonable data









Data has been followed up longitudinally.
Big sample size. Gives direction for future studies.


	Because this work is observational, it does not account for multiple testing.




Prone to biased or incorrect responses from participants.












No physical interviews. No experiments. Time Consuming.
	

	
5.Chen, S.W., Zhong, X.S., Jiang, L.N., Zheng, X.Y., Xiong, Y.Q., Ma, S.J., Qiu, M., Huo, S.T., Ge, J. and Chen, Q.




6.Atladottir, H.O., Pedersen, M.G., Thorsen, P., Mortensen, P.B., Deleuran, B., Eaton, W.W. and Parner, E.T.

7. Lyall, K., Ashwood, P., Van de Water, J. and Hertz-Picciotto, I.


8. von Ehrenstein, O.S., Aralis, H., Cockburn, M. and Ritz, B.














9. von Ehrenstein, O.S., Ling, C., Cui, X., Cockburn, M., Park, A.S., Yu, F., Wu, J. and Ritz, B.


10. von Ehrenstein, O.S., Cui, X., Yan, Q., Aralis, H. and Ritz, B.








11.Moore, S.J., Turnpenny, P., Quinn, A., Glover, S., Lloyd, D.J., Montgomery, T. and Dean, J.C.S.



12.Strömland, K., Nordin, V., Miller, M., Akerström, B. and Gillberg, C.






13. Li, J., Vestergaard, M., Obel, C., Christensen, J., Precht, D.H., Lu, M. and Olsen, J.

14. Zhong, C., Tessing, J., Lee, B.K. and Lyall, K.



15. Bjørklund, G., Waly, M.I., Al-Farsi, Y., Saad, K., Dadar, M., Rahman, M., Elhoufey, A., Chirumbolo, S., Jóźwik-Pruska, J. and Kałużna-Czaplińska, J.







16. Li, Y.M., Shen, Y.D., Li, Y.J., Xun, G.L., Liu, H., Wu, R.R., Xia, K., Zhao, J.P. and Ou, J.J.



17.Schmidt, R.J., Hansen, R.L., Hartiala, J., Allayee, H., Schmidt, L.C., Tancredi, D.J., Tassone, F. and Hertz-Picciotto, I.



18. Oken, E. and Bellinger, D.C.


19. Class, Q.A., Abel, K.M., Khashan, A.S., Rickert, M.E., Dalman, C., Larsson, H., Hultman, C.M., Långström, N., Lichtenstein, P. and D‘Onofrio, B.M.
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Qualitative
	9 case studies +1 
cohort study = 9775 



 689 196 children


560 ASD cases, 391 TD controls, and 168 DD cases.

1,745,754









2961 individuals with autism + 445 with intellectual disability comorbidity.
2,015,104





 57



100




 1492709



 37 studies











 728



 707




 48 studies


738 144
	Evidence-based. Greater statistical power. Confirmatory data analysis.




Longitudinal follow-up of data. Large sample size. 



Mixed method study




Longitudinal study. Large sample size. This study was approved by the University of California Los Angeles Office of the Human Research Protection Program and the California Committee for the Protection of Human Subjects, which makes the study reliable. Gives directions for further research.



Current study. Good sample size.




Current study. Large sample size. The research was approved by reliable institutions. Gives directions for further research. Longitudinal study.



Patients’ mothers’ involvement in interviews and assessments.



Longitudinal research. Patients were personally examined and did not rely on interviews or surveys so the results 
are unbiased and accurate.


Very large sample size. Longitudinal data’




Evidence-based. Gives directions for further research. A wide range of literature on the topic is included.



Evidence-based. A wide range of literature on the topic is included.









Good statistical analysis. Formal interviews and surveys were performed. 


Good statistical analysis. Longitudinal data. Interviews and tests were involved. 
 




Good analysis of the topic with a wide range of literature as evidence. 

one of the largest population databases available at the time of publication. Data were followed up longitudinally. L large sample size.






	
Time-consuming in terms of finding relevant literature. No interviews or surveys were involved. First meta-analysis on the topic. There may be some updated research on the topic.


No interviews or surveys were involved. Time consuming and expensive.




Small sample size.




No practical surveys or interviews were involved. Time consuming and expensive.  This was the first that was based on detailed prenatal monitoring data. There may be updated research on the same topic.













No direct involvement of patients.






No direct interviews or surveys. Time consuming and expensive.







Very small data size. No directions for further research. Mothers’ responses may be incorrect or biased.




Very small data size. Gives no direction for further research.







No formal interviews or surveys were involved. Time consuming and expensive.




No formal interviews or surveys were involved. No testing was involved.






No formal interviews or surveys were involved. No testing was involved. Results represent a specific age range. Provisional results. 










Small sample size. Results represent a specific age range. Provisional results.



Small sample size. Old study. 
       






Old study. No formal interviews or surveys were involved.



No formal interviews or surveys were conducted. Time consuming and expensive.
	

	20.Charil, A., Laplante, D.P., Vaillancourt, C. and King, S.




21.Sandman, C.A., Buss, C., Head, K. and Davis, E.P.








22.Varcin, K.J., Alvares, G.A., Uljarević, M. and Whitehouse, A.J.






23.Amaral, D.G.







24.Parner, E.T., Baron-Cohen, S., Lauritsen, M.B., Jørgensen, M., Schieve, L.A., Yeargin-Allsopp, M. and Obel, C.


25. Gao, Y., Yu, Y., Xiao, J., Luo, J., Zhang, Y., Tian, Y., Zhang, J., Olsen, J., Li, J. and Liew, Z.


26. NHS






27. Dalton, P., Deacon, R., Blamire, A., Pike, M., McKinlay, I., Stein, J., Styles, P. and Vincent, A.


28. Frith, U. and Happé, F.   

29. Jiang, H.Y., Xu, L.L., Shao, L., Xia, R.M., Yu, Z.H., Ling, Z.X., Yang, F., Deng, M. and Ruan, B.
30. Juul-Dam, N., Townsend, J. and Courchesne, E.

31. Manzari, N., Matvienko-Sikar, K., Baldoni, F., O’Keeffe, G.W. and Khashan, A.S.

32. Roberts, A.L., Lyall, K., Rich-Edwards, J.W., Ascherio, A. and Weisskopf, M.G.



33. Shuid, A.N., Jayusman, P.A., Shuid, N., Ismail, J., Kamal Nor, N. and Mohamed, I.N.

34. Anlar, B., Öktem, F. and Török, T.

35. Croen, L.A., Grether, J.K., Yoshida, C.K., Odouli, R. and Van de Water, J.
36.Muhle, R., Trentacoste, S.V. and Rapin, I.
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1,311,736




 1 476 783 singleton children +362 438 fathers and 458 234 mothers









           3 children






Single case study














 
74






 15 studies











54,512 controls, 451 cases.












141 studies








 22 






 420 cases+2100 controls




 222 studies
	Evidence-based, observed an effect by combining smaller studies into one larger study, statistically combining results of comparable studies.

Longitudinal study.










Gives directions for further research.







Evidence-based





Large sample size. Longitudinal data.




Current study. Large sample size. Gives direction for further research.



Most recent research on Autism




The research was conducted with ith approval of and under the license of reliable governmental bodies.




The literature gives a good insight into the symptoms/limitations experienced by an autistic individual.  Good statistical evidence has been presented.
Good statistical power. Evidence-based. Evaluates a wide range of existing literature on the topic.



The results of the study support the findings of previous studies on the topic. Gives directions for further research.


Recent study. Evidence-based. Statistic power. The authors were contacted for additional information. Gives directions for further research.


Large, population-based sample. The study is the first to investigate possible links between prenatal IPV and the risk of ASD, and it points to an important area for future research.





Evidence-based.Includes a wide range of existing literature on the topic. Recent study.





Quality of research. Tests were involved.






Good sample size. Good statistical analysis.


Most of the existing literature till that was included.
	No trials and experiments were involved. No interviews or surveys were involved.






This was the first account of children born to mothers who reported having depression symptoms while pregnant and suffering from ongoing neurologic effects. There may be updated research on this topic. The sample size was small. Does not give direction for further research.




Data was collected from a specific age range. Small sample size. Data were collected at a single time-point. Not all questionnaires were completed by biological mothers. Only questionnaires completed by biological mothers were included which further slimmed the data down. 


No practical surveys or interviews. Time consuming and expensive.




 No formal interviews or surveys were involved.







No practical interviews. Time consuming and expensive





.


No interviews or surveys were involved. More than a decade-old study.

Very Small sample size. Old study.





Previous research has been mentioned generally but has not been cited. The article 

presents the symptoms of only one individual. Other autistic individuals may show different symptoms. Nearly two decades-old study.


No formal interviews. No tests. Observational study.







Small sample size. Old study.






Observational study. No robust conclusion could be drawn.






Because the sample consisted mainly of White healthcare workers, we may have found a higher incidence of ASD cases than in studies that included a higher percentage of minorities, lower-income families, and mothers who did not work in the medical sector.




No interviews, surveys, or tests were involved.







Very old research. Small sample size.








Old study. No formal interviews or surveys were involved.



Very old study. No formal interviews or surveys were involved.
	


37. Kim, S.M., Han, D.H., Lyoo, H.S., Min, K.J., Kim, K.H. and Renshaw, P.

38.Lampi, K.M., Hinkka-Yli-Salomäki, S., Lehti, V., Helenius, H., Gissler, M., Brown, A.S. and Sourander, A.


39.Idring, S., Magnusson, C., Lundberg, M., Ek, M., Rai, D., Svensson, A.C., Dalman, C., Karlsson, H. and Lee, B.K.


40. Sandin, S., Schendel, D., Magnusson, P., Hultman, C., Surén, P., Susser, E., Grønborg, T., Gissler, M., Gunnes, N., Gross, R. and Henning, M.
                                                                       41. Braunschweig, D. and Van de Water, J.


42.Vreugdenhil, H.J., Lanting, C.I., Mulder, P.G., Boersma, E.R. and Weisglas-Kuperus, N.,





43.Keil, A., Daniels, J.L., Forssen, U., Hultman, C., Cnattingius, S., Söderberg, K.C., Feychting, M. and Sparen, P.
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430



4,713






417 303




5 766 794












418






1227 cases + 30,693 controls










1227 cases +30,675 controls.




9 case studies +1 
cohort study = 9775 


cases and 952,211 controls

cases and 952,211 controls
Gives directions for further studies.


Large data size. Data has been followed up longitudinally. Gives directions for further studies.



Large and longitudinal Data. Gives direction for further studies.




Large sample size. Longitudinally followed up data.
Gives direction for future research.




Includes most of the literature on the topic. Gives directions for further studies.




Tests were performed.






Data were followed up longitudinally.   Good sample size. Gives directions for further research.










No Biological evidence. No other etiological factors than ET were considered. Old study.

No Experiments were involved. No interviews were involved.



No practical interviews. Time consuming and expensive.




No structured interviews. Does not give directions for further research.



No experiments were involved.no surveys or interviews were involved. A decade-old study. 



Very old study. Small sample size.






No practical interviews were involved. Time consuming and expensive. Over a decade-old study. 












Discussion
An autism spectrum disorder (ASD) is a condition that is described by a combination of social and communication difficulties and monotonous and restricted behaviour patterns and preferences at an early age. The concept of an autism spectrum has been created to recognise the variation in how they present themselves depending on age and aptitude (Frith and Happé,2005).
         According to NHS (2022) people with autism may:
· find it challenging to interact and communicate with others
· find it challenging to comprehend the thoughts or feelings of others
· find things like loud noises or bright lights to be stressful or uncomfortable.
· worry or become agitated in social interactions and novel circumstances
· take more time to comprehend information
· Continue to act or think the same way.
It is thought that certain environmental conditions may also be risk factors for autism, in addition to a particular combination of genes that may be responsible for the disorder. Most autism cases are caused by genetic factors, but these factors are not sufficient to explain every case. Environmental influences play a significant role in autism, this review will address recent findings in this area.
1. Prenatal Viral Infection
Autism risk increases with delays in early foetal brain development, and children who were exposed to bacterial or viral illnesses during pregnancy have received attention (Arndt et al., 2005). One suggested aetiology for autism is a prenatal viral infection. For instance. Aggregated analysis by Jiang et al. (2017), which accounts for other confounding factors, shows that a 12% surge in the probability of ASD is attributed to maternal infection during pregnancy. Furthermore, it was noticed that the offspring of patients who needed to be hospitalised for the treatment of maternal prenatal infection had a greater risk of ASD. Shuid et al. (2021) performed a narrative review to highlight the correlation between viral infections and the diagnosis of autism and found that an elevated risk of autism in the progeny may result from vigorous infection during critical phases of in-utero neurogenesis. They further found that viral infections may cause autism by direct mutagenic effects, indirect effects on the developing brain through inflammatory response or maternal immune reaction, or a combination of these. 
According to a Danish Medical Birth Register study, a mother's prenatal hospitalisation for viral infection during the first stages of pregnancy was related to an almost three times higher risk of autism spectrum disorder, while hospitalisation for an infectious disease during the second trimester was related to a considerably greater possibility of the syndrome (Atladottir et al., 2010). Most infections are treated as outpatients or as asymptomatic infections were left out of that study because it was restricted to illnesses needing hospital stay, as stated by the authors. Lack of control for many comparisons was a second problem. Third, it was impossible to analyse individual pathogens because the exposure categories covered a wide range of illnesses. Children born in Sweden between 1984 and 2007 were matched with the Swedish countrywide register-based birth cohort by Lee et al. (2015) and followed up until December 31, 2011. Links to national registers maintained by Statistics Sweden and the National Board of Health and Welfare (2,371,403 youngsters with 24,414 ASD cases) were used to produce the data. They discovered that women with a diagnosed viral infection in pregnancy were hospitalised in 2.6% of non-cases and 3.7% of ASD cases. Mothers’ prenatal diagnosis of infection during hospitalisation pregnancy, whether microbial, epidemiologic, or unidentified, was associated with a higher OR of ASD of 1.37. In the examination of infections, only pulmonary infections were statically important. The risk of ASD rose in the first trimester (OR = 1.24), second trimester (OR = 1.38), and third trimester (OR = 1.36). In the Stockholm Youth Cohort, a sample population of the overall Swedish population, the OR for ASD without learning disabilities for diagnosis of infection during hospitalisation was 1.19, but it jumped to 1.50 for ASD with cognitive impairment.
The type of infection had no impact on the correlation between inpatient infection diagnosis and ASD with mental impairment.
Numerous studies have sought to link certain viral infections to autism. Anlar et al. (1994) identified no link between infantile autism and intrauterine human parvovirus infection as instances of studies found no link. Data collected by Juul-Dam, Townsend, and Courchesne (2001) also suggest that maternal infection is not linked with ASD. To acquire information on before, after, and during pregnancy risk factors, parents were interviewed, and all applicable obstetric and neonatal data were reviewed. Only endometrial haemorrhage in the second or third part of pregnancy and genetic mismatch were shown to be significantly more common in autistic respondents than in the general population. ASD was not linked to maternal infection. But given that the data was collected from only 60 people, the result cannot be reliable.


2. Prenatal and Perinatal Stress: 
 Multiple sources of evidence point to the involvement of maternal stress during pregnancy in the aetiology of autism spectrum disorder. According to Beversdorf et al. (2005), 188 mothers of children with ASD reported considerably more traumatic life situations throughout their pregnancies (44.7 occurrences per 100 replies) than 202 mothers of children with normally developing brains (25.9 events per 100 responses).  This study is interesting, yet it has significant flaws. For instance, the greater median number of unpleasant incidents described by mothers of ASD children throughout their prenatal period may have been caused by (a) skewed maternal reviews, (b) an overall possibility for mothers of ASD children to encounter more stressors, Irrespective of if they are pregnant, or (c) a tendency for those women to experience more difficult experiences in all of their pregnancies, regardless of whether their children acquire ASD. Additionally, a Swedish registry investigation supported the link between exposure to difficult circumstances in the third trimester and an elevated incidence of ASD (Class et al.,2014). Furthermore, findings from the Nurses' Health Study, another sizable dataset, demonstrated that maternal exposure to relationship exploitation during pregnancy has a strong correlation with ASD. The timing of encounters with the strongest connection, on the other hand, was shown to be earlier during pregnancy. (Roberts et al.,2014). Charli et al. concluded that prenatal stress also has an impact on the placenta, which releases a hormone called corticotropin-releasing factor (CRF) during subacute and extreme stress during pregnancy that may pass across the foetus’s blood-brain barrier. As a result, acetylcholine release increases, inhibiting the action of cholinergic receptors on HPA axis activity and affecting hippocampal function and integrity (Charil et al., 2010).
Varcin et al. (2017) found that the gravity of ASD-related symptoms and the communicative aptitudes of children with ASD were both related to various stressful life events encountered during pregnancy. The study's findings suggest that prenatal maternal stress and its lingering effects may be to blame for the difference in symptom severity among ASD children. Although this study supports the hypothesis of the relation between ASD and prenatal stress, data collected in this study is not sufficient. Secondly, data was collected from children of a specific age range (4 years) so the results are limited to the same age range.
[bookmark: _Hlk118488151]More recent research has used depression and anxiety as indicators of maternal stress, even though some older studies depended on historical recall evaluations, and few assessed the effects of increasing the length and intensity of psychosocial stressors. Estimates indicate that 8–23% of pregnant women experience depressive symptoms (Sandman et al., 2015). There are some drawbacks to this study. The self-reported symptoms of the women in this study fell within a specific range, and none of them were clinically depressed. If there is a clinical population, It is unclear whether the associations between maternal depression and anxiety and a child's neurological soundness would be more pronounced.
 The systematic review and meta-analysis of Manzari et al. (2019) suggested that stress during pregnancy can be linked to autism and ADHD. Nevertheless, there are a few weaknesses in the appraised literature that should be recognised, including substantial divergence. Due to considerable drawbacks, no decisive results could be obtained from the study. Li et al. (2009), on the other hand, have drawn a different conclusion. They conducted a countrywide population-based cohort research on children born to women who suffered the loss of a close family up to a year before becoming pregnant to determine how maternal stress can raise the risk of autism in offspring. The results suggested that a greater probability of autism in the offspring was not linked to maternal grief during the perinatal period. However, the collected data in this study is only of mothers who were exposed to grief in the perinatal period. This study does not account for the exposure to grief during the prenatal period. 


3. Maternal Exposure to Toxins
It is now understood that the embryonic human brain is extremely sensitive to environmental pollutants.
[bookmark: _Hlk118488689][bookmark: _Hlk118489157][bookmark: _Hlk118576703]For example, Kim et al. (2010) found out that in addition to maternal health, environmental toxins endanger the foetus' development and result in birth abnormalities. These allegedly harmful substances have been put forth as a possible cause of autism. They concluded that children with autistic spectrum disorders may be exposed to ET, such as PBDEs, PCDD, PCBs, and BPA, which can be thought of as potential candidate reasons for the diagnosis and behaviour-aggravating variables. According to Vreugdenhil (2002) PCB and PCDD, prenatal exposure may have neurotoxic effects and postpone the maturation of cognitive and motor skills. Two studies found that children prenatally exposed to the immunostimulant thalidomide (Stromland et al., 1994) or the anticonvulsant valproic acid (Moore et al., 2000) early in the first trimester of pregnancy have a significantly greater risk of autism. But both studies have too small data to prove them valid and reliable.
[bookmark: _Hlk118576834][bookmark: _Hlk118576957]Amaral (2017) found that there have been small increases in the risk of autism documented in the offspring of a mother living closer to a highway or agricultural area. Established for the first time on comprehensive prenatal monitoring data, the study performed by von Ehrenstein et.al. (2016) provides population-based evidence of increased probability for autism in children who have prenatally been exposed to ambient air toxics related to traffic and industry, including redolent diluents, butadiene, lead, and chlorinated thinners. They concluded on the ground of the data from community-based air monitoring stations that there may be an increase in the risk of autism in children who have been exposed to ambient air toxics from industry and traffic pollutants while still developing. In another study, von Ehrenstein et al. (2019) reveals that if a mother is exposed to ambient pesticides within 2000 meters of her house during pregnancy, there is a greater risk that the offspring will develop the symptoms of autism spectrum disorder compared to offspring of women living in the same agricultural area but are not closely exposed to ambient pesticides. They suggest that exposure to infants could raise the odds of intellectual disability and an autism spectrum disorder. Another study (von Ehrenstein et al.,2021) found a correlation between heavy maternal smoking during pregnancy and ASD. 











4. Parental Age
There has been a lot of attention to the idea that children of older parents may experience autism more frequently. Lampi et al. (2013) collected a sizeable data from three Finnish nationwide registers: the Finnish Hospital Discharge Register (FHDR) the Finnish Medical Birth Register (FMBR), and the Finnish Central Population Register (CPR) and found that ASD and advanced parental age are correlated. The study confirms that Asperger's syndrome and PDD are both linked with advanced maternal age, but childhood autism is associated with advanced paternal age. This study also demonstrates in addition to advanced parental age, teen pregnancy increases the likelihood of PDD in offspring, which is a subset of ASD. Although this study has a reliable sample size, it has some limitations too. ASD cases were not directly assessed through formal study interviews, which could have led to some degree of diagnostic misinterpretation. A Swedish population-based cohort study conducted by Idring et al. confirms the claim that the possibility of ASD rises with growing parental age, especially for ASD with ID, in a way that depends on the age of the other parent. Despite the recent focus on the impacts of older dads on ASD risk, an increase in maternal age of n years has stronger effects on ASD risk than an increase in paternal age of n years. The data of 5 766 794 children born between 1985 and 2004 was collected and followed up to the end of 2004 -2009 in Denmark, Israel, Norway, Sweden, and Western Australia, Sandin et al. concluded that parental age is correlated with an elevated risk of ASD in several ways. According to the study, the risk of autism spectrum disorder increases not only with increasing father or mother age but also with younger or older parents who are similar in age or parents who are of different ages. Parner et al (2012) performed a population-based cohort study that included 1,311,736 kids born as singletons in Denmark between 1-1-1980, and 31-12- 2003. The Danish National Psychiatric Register provided cases of ASDs using the ICD-8 and ICD-10 classification systems for diseases. They identified a link between parental age and ASD. The population cohort design generally showed that mature parents were expected to have children with ASD. But the pathways by which the age of the mother and father affect the risk of ASD do not appear to work in concert. In the cohort study, the results of the sibling analysis do not back the theory of inherited and ecological elements explaining the relationship between parental age and ASD. In interesting findings of a population-based, multigenerational cohort study conducted by Gao et al. (2020) grand parents’ age was also considered. The study asserts that parents who are 30 years and above in age are more likely to have children with autistic spectrum disorders. Grandchildren with ASD also have a greater chance to have grandparents who were younger or older when their parents were born. In a Danish national population-based cohort study spanning three generations, it was found that children whose parents were born to young grandparents (19 years old) or older (40 years old) had an increased risk of developing autism spectrum disorders in comparison with children whose parents were born to grandparents aged between 25 to 29. These correlations between grandparental age and the likelihood of ASD in offspring were not affected by potential parental age correlations. Meaning These results imply that the risk of ASD linked to young or old grandparental age may be passed down through generations. Their research adds to the current knowledge of the complicated aetiology of ASD. These verdicts further draw attention to the frequently ignored negative relationship between very young age at conception and neurodevelopmental risk, notably for the likelihood of ASD.
5. Maternal Autoimmune disease 
More research is being done on the effects of maternal autoimmune diseases on offspring with ASD. Dalton et al. (2003) believe that compared to mothers without autoimmune diseases, mothers with autoimmune disorders have damaged immune systems that trigger much more immune responses and autoantibodies. Braunschweig and Van de Water (2012) found that mothers of children with ASD exhibited positive rates of 10% to 12% for antibodies against certain proteins in the embryonic brain, but mothers of children without ASD did not have these antibodies. Data collected by Keil et al. (2010) also supports the hypothesis that autism is associated with maternal autoimmune disease. In contrast to other types of maternal autoimmune disorders such as SLE, IBD, ITP, psoriasis, and rheumatoid arthritis, the findings of a meta-analysis and systematic review and meta-analysis conducted by Chen et al. (2016) showed that maternal autoimmune thyroid disease was related to an elevated probability of ASD in offspring. Atladóttir et al. (2009) conducted a population-based cohort study in Denmark. The findings of this study point to a complex relationship between the inheritance of ADs and juvenile autism spectrum disorder (ASD). The study verified the findings from earlier investigations that there is a link between RA and ASDs, as well as between T1D and infantile autism. The results of this study also point to a likely genetic predisposition for T1D, and a latent prenatal antibody contact or reformed foetal environment for RA. Further, a novel connection between celiac disease in mothers and ASDs was established in this study. Lyall et al. (2014) do not support substantial links between the maternal immune-intervened illnesses examined and ASD and DD, however, they suggest that having a maternal autoimmune disease may be a small but slightly increased risk factor for child developmental disorders. Although many studies support the hypothesis that maternal autoimmune disorders during pregnancy could be one of the causes of autism, Coren et al. (2005) found otherwise. According to their research, maternal autoimmune diseases that are prevalent in pregnant women are not likely to have the main impact on the likelihood of autism.

6. Maternal Diet during Pregnancy
It is broadly acknowledged that prenatal maternal diet can affect foetal brain development and recent research indicates that gestational food intake may also perform a key function in the pathogenesis of autism spectrum disorder (ASD). (Zhong et al., 2020). Bjørklund et al. (2019) reviewed a wide range of studies to conclude that ASD patients have a variety of metabolic and dietary issues, including sulfation, methylation, glutathione redox derangements, inflammatory processes, and endoplasmic reticulum stress. They found some indication that vitamin and mineral intake can help with these fundamental physiological functions.
Li et al. (2018) performed research to examine the links involving prenatal dietary habits and autism spectrum disorders (ASDs), and then to explore the links between mothers’ vitamin intake and ASD. The findings provide initial indications that while poorly balanced maternal food choices before conception heightened the likelihood of ASD, maternal calcium supplement intake during gestation planning lowered the chance of ASD. The outcomes, however, were provisional and may not be comprehensive. Secondly, the research accounts for a specific age range. The sample size also is too small to prove that the information is reliable. In a large population-based case-control study Schmidt et al. (2011) reveal that prenatal vitamin intake before pregnancy and during the initial stage of pregnancy may defend against autism, especially in hereditarily predisposed people. Furthermore, the COMT genetic background may result in an elevated risk of autism, particularly in the children of mothers who do not take supplements. This amazing research result was adapted for the mother’s education and the child's birth year. The research also found substantial genomic interrelations, meaning that vitamins consumption during pregnancy with a big amount of folic acid may offer even more safety when the children or their mothers held genetic adaptations that resulted in less effective folate-dependent one-carbon metabolic activities. In another study, Oken and Bellinger (2008) reviewed most of the existing research on the impact of maternal fish consumption during pregnancy on early-life exposure to mercury. They concluded that prenatal inorganic mercury occurrence from prenatal seafood intake is linked to minor but quantifiable reductions in child neurodevelopmental outcomes, allowing for the detection of impacts at even lower levels of exposure. However, increased prenatal DHA exposure is effective for early childhood development, and many pregnant women do not meet the required guidelines for consumption. According to the result of 8 studies examining the ultimate effect in this review, the fish intake of mothers during pregnancy reveals that there is no risk and possibly some advantage to increased maternal consumption of fish. Based on their findings, the advantages of more maternal fish consumption would be bigger if a woman opts for seafood that was low in inorganic mercury.














Conclusion
In conclusion, most experimentally and observationally induced research support the hypothesis of environmental contributions such as prenatal infection, prenatal and perinatal stress, parental age, prenatal exposure to toxins, maternal autoimmune disease, and maternal diet to the risk of autism. A large-scale literature review can identify more environmental factors as well as genetic factors that contribute to the risk of autism.






















