
















!

(
)"(

!

:/3.&6!EQ!".%/$=!5&67'86+(6!/+!WQOQ!<G/8-&6+A!EK;MZLMLH4(7*@"'8(:-,A&%,2#,(,'@"8&@,'('+$E(
&(C-&8&@"#(-"',($A,-(@+,(:&'@(G"A,(C,#&C,'.(G-$8(&::-$N"8&@,%L(V("2(VX.XXX(#+"%C-,2("2(VWlX(
RC,-"A,C(G-$8(,&-%L(,:"C,8"$%$="#('@*C",'S"%(@$(V("2(^V(#+"%C-,2("2(`X`f(R;D;(7*@"'8(&2C(
D,A,%$:8,2@&%(D"'&M"%"@",'(/$2"@$-"2=(a7DD/b(!,@E$-6S"&4(7DD/(C&@&(#$%%,#@"$2(M,=&2("2(
`XXXo(,&-%",-(:-,A&%,2#,(G"=*-,'(&-,(M&',C($2("2C,:,2C,2@('@*C",'4(UA,-&%%.(@+"'(-,:-,',2@'(&(
p^`.XXXq("2#-,&',('"2#,(VWlX4(;*--,2@(C&@&("2C"#&@,(@+&@(`c4lq($G(#+"%C-,2(E"@+(&*@"'8(8,,@(
#-"@,-"&(G$-(:-$G$*2C(&*@"'8.(#+&-&#@,-"\,C(ML(',A,-,("8:&"-8,2@'("2(#$88*2"#&@"$2.('$#"&%(
"2@,-&#@"$2.(&2C(C&"%L(%"A"2=('6"%%'4(>?8$),$/'41,&'51"8$*/$8@+"#(

Q&##"2,'.(:&-@"#*%&-%L(@+,(8,&'%,'>8*8:'>-*M,%%&(R//<S(A&##"2,.(+&A,(M,,2(@+,('*MT,#@(
$G(E"C,':-,&C(C,M&@,4(7'(',,2(ML(@+,(:-,A"$*'('@&@"'@"#.('@&@,'('*#+(&'(;&%"G$-2"&(+&A,(+"=+,-(
A&##"2,(#$8:%"&2#,(&2C(#$2#$-C&2@%L(+"=+,-(-&@,'($G(73D4##(9+,(P434(#+"%C+$$C(A&##"2,(
'#+,C*%,(+&'(#$8,(*2C,-('#-*@"2L.(&'("@(-,#$88,2C'(@+&@(#+"%C-,2(-,#,"A,(^VI^](C$','(ML(&=,(
@E$(&2C(]VI]](C$','(ML(&=,('"N(R',,(D'#86!LS.(&C8"2"'@,-,C(E"@+$*@(-"'6('@-&@"G"#&@"$2(G$-(@+,(
@&-=,@("2G,#@"$*'(C"',&','4#%,#&,#'!9+"'(-,%&@"$2'+":("'(G*-@+,-("%%*'@-&@,C("2(:/3.&6!L.(E+"#+(
#$8:&-,'(&*@"'8(:-,A&%,2#,(@-,2C'(E"@+(@+,("2#-,&'"2=(2*8M,-($G(-,#$88,2C,C(A&##"2,(C$','(
&C8"2"'@,-,C(@$(P434(#+"%C-,2.(C,8$2'@-&@"2=('@-$2=(:&-&%%,%(@-&T,#@$-",'4(7@(@+,('&8,(@"8,.(
"2#-,&'"2=(&@@,2@"$2("'(G$#*',C($2(2$2IA&##"2,>-,%&@,C(-"'6(G&#@$-'.("2#%*C"2=(=,2,@"#(
'*'#,:@"M"%"@L.(:-,2&@&%(&2C(:,-"2&@&%(,N:$'*-,'(R,4=4.(8&@,-2&%("2G,#@"$2.(8,C"#&@"$2.(&"-(

Autism prevalence has increased more than 32,000% since 1970 
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and detoxification system, at the precise time when the developing brain is most vulnerable to 
oxidative and inflammatory stress. Furthermore, some pediatric practices recommend 
prophylactic acetaminophen before vaccination visits, potentially compounding vulnerability by 
reducing antioxidant defenses in advance of vaccine-induced immune activation.163 Schultz et al. 
found that acetaminophen use after MMR vaccination was strongly associated with autism, with 
an odds ratio of 6.11 (95% CI 1.42–26.3) in children ≤ 5 years. The association persisted in 
regressive autism cases (OR 3.97 [1.11–14.3]) and was even higher among children with post-
vaccination sequelae (OR 8.23 [1.56–43.3]). Ibuprofen showed no association, underscoring the 
specificity of the signal. While the authors noted survey limitations, they identified 
acetaminophen as a potentially modifiable co-exposure that may amplify neurodevelopmental 
risk via glutathione depletion and oxidative stress during vaccine-induced immune activation.274   

Routine Childhood Vaccines 

This review includes studies reporting both null and positive associations between 
vaccination and NDD, including ASD, reflecting the heterogeneity of findings across the 
literature. (Supplementary Tables S2-
S3)164,165,166,167,168,169,170,171,172,173,174,175,176,177,178,179,180,181,182,183,184,185,186,187,188,189,190,191,192,193,194,195,

196,197,198,199,200,201,202,203,204,205,206,207,208,209,210,211,212,213,214,215,216,217,218,219,220,221,222,223,224,225,226,227,228,

229,230,231,232,233,234,235,236,237,238,239,240,241,242,243,244,245,246,247,248,249,250,251,252,253,254,255,256,257,258,259,260,261,

262,263,264,265,266,267,268,269,270,271,272,273,274,275,276,277,278,279,280,281,282,283,284,285,286,287,288,289,290,291,292,293,294,

295,296,297,298 

Neutral Association Studies 

Across a quantitative meta‑analysis and numerous large observational studies, some 
researchers concluded there was no increased risk of ASD associated with MMR vaccination, 
thimerosal‑containing vaccines, or cumulative antigen/antibody‑stimulating exposure. Wilson et 
al. (2003) reviewed 12 epidemiologic studies and found that while several reported no 
statistically significant association between MMR vaccination and autism, others suggested 
possible links in specific subgroups or outcome definitions.190 The authors concluded that 
available data were insufficient to exclude a potential association, particularly for rare, atypical, 
or variant forms of autism. In a meta‑analysis of case‑control and cohort designs, Taylor et al. 
reported pooled estimates showing no significant association between vaccines (including MMR 
and thimerosal) and ASD when stratified by condition or exposure.164 Hviid et al., using a 
nationwide Danish cohort of 657,461 children, observed that MMR vaccination was not linked to 
autism overall nor within high‑risk groups (e.g., siblings with ASD), with risk‑window analyses 
remaining null.168 However, the 18.5% rate of no MMR vaccine was called into question as 
being too high and a subsequent report by Holt et al.192 concluded at least 55% of the MMR 
unvaccinated group indeed had received the MMR vaccine and did not have the administration 
captured in administrative records relied upon by Hviid and Madsen.167,168 In a U.S. 
sibling‑design cohort of ~95,000 children, Jain et al. found no relationship between MMR receipt 
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Failure to do so risks obscuring true associations within heterogeneous cohorts and perpetuating 
false-negative conclusions in vaccine safety analyses. 

Discussion 

Autism spectrum disorder is rising at an alarming pace, with prevalence now estimated to 
surpass 1 in 31 children in the United States, representing a major and growing public health 
burden.15 Disturbingly, profound autism is estimated to comprise 26.7% of the entire spectrum.34 

This review integrated epidemiologic, clinical, and mechanistic evidence across multiple putative 
risk factors. Beyond potential determinants such as common genetic polymorphisms, advanced 
parental age, premature delivery, sibling recurrence, gut–brain axis alterations, in utero drug 
exposures, and environmental toxicants, the evidence indicates that combination and early-timed 
routine childhood vaccination represents a major modifiable risk factor for ASD. The overall 
weight of the data supports this conclusion, with convergent evidence from population-level 
correlations, epidemiologic studies, and biologic plausibility across immune, mitochondrial, and 
neuroinflammatory pathways. This aligns with what Robert Oldham Young found in his study 
highlighting mechanisms such as immune dysregulation, neuroinflammation, toxicological 
impacts of vaccine components like aluminum and mercury, and the effects of cumulative 
vaccine schedules and how all these things could lead to autism.281 Epidemiologic findings span 
ecological correlations, cohort and case–control analyses, dose–response gradients, temporal 
clustering, and comparisons between vaccinated and unvaccinated groups, many of which 
suggest higher risk among vaccinated children. Mechanistic studies reinforce these associations, 
showing that ethyl mercury and aluminum adjuvants disrupt mitochondrial function, oxidative 
balance, and along with a myriad of vaccine antigen induced cytokines work to disturb 
neuroimmune signaling during an acute post-vaccine reaction resulting in permanent neurologic 
damage and clinical ASD. The timing and density of infant vaccination schedules appear 
especially important, as clustered dosing early in life may heighten neurodevelopmental 
vulnerability.263,295,301,303  

To our knowledge, this is the first review to comprehensively integrate all major classes 
of autism risk factors—genetic, perinatal, environmental, and iatrogenic—within a single 
analytical framework, including direct comparisons between fully vaccinated and completely 
unvaccinated children and evaluation of the cumulative pediatric vaccine schedule. No prior 
synthesis has incorporated unvaccinated control cohorts, regression case series, and mechanistic 
and epidemiologic evidence at this scale. By evaluating most known risk factors side by side, 
this analysis provides a uniquely comprehensive perspective on the relative contribution of 
vaccination within the broader context of autism causation. A critical gap in the literature 
concerns compound and schedule-level vaccination. Only a few studies have examined 
simultaneous administration or combination products such as MMRV, and none have assessed 
the cumulative pediatric vaccine schedule in relation to ASD outcomes. This is concerning given 
that infants in the United States now receive approximately 25 vaccine doses by age one.26  No 
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study has tested whether this intense early-life exposure, delivered in clustered intervals and 
often in combination, influences long-term neurodevelopmental risk. The lack of research on the 
full schedule stands in sharp contrast to the breadth of studies on individual products or 
components and leaves open important questions about synergistic and cumulative effects. 

Studies that failed to find an association between combination vaccination and ASD have 
likely committed type II errors. They were constrained by near-universal vaccination, which 
eliminates true unvaccinated controls, and by reliance on administrative registries that introduce 
diagnostic and exposure misclassification. By treating ASD as a single outcome, they obscure 
subgroup-specific risks, such as those affecting regressive presentations or children with 
undetected or subclinical mitochondrial and immune system polymorphisms. Ecological designs 
further confound findings with secular changes in diagnosis and service availability. Importantly, 
these studies provide no mechanistic counterevidence to refute the numerous biologically 
plausible pathways linking vaccination to ASD. Among the null studies reporting no association 
between vaccination and ASD, only a small subset verified vaccination status using medical 
documentation or parent-held records, and relatively few incorporated independent clinical 
assessments to confirm or grade ASD diagnoses. None employed a formal non-inferiority 
framework to evaluate autism as a vaccine safety endpoint, leaving comparative 
neurodevelopmental risk insufficiently tested within these analyses. 

We found strong and remarkably consistent evidence that children who were healthy at 
birth and remained completely unvaccinated through childhood and into early adulthood 
exhibited superior long-term health outcomes. Across cohorts, they showed substantially lower 
rates of allergic, autoimmune, and neuropsychiatric disorders including ASD, together with the 
lowest overall health-care utilization of any group studied.202,263,287,288,289,290,291,292,293,294,295,296,297 

Importantly, even among vaccinated populations, large government-funded analyses have failed 
to demonstrate any reduction in all-cause mortality. In the CDC Vaccine Safety Datalink study 
of more than 300,000 U.S. children, McCarthy et al. (2017) found no significant difference in 
mortality between fully vaccinated and undervaccinated groups (IRR = 1.29; 95 % CI 0.33–
4.99).306 The null finding indicates that adherence to the full vaccine schedule does not translate 
into improved survival. Together, these data undermine the rationale that increasing vaccine 
exposure confers net population-level health benefit and instead support individualized, risk-
stratified approaches to future vaccination policy. 

At the same time, evidence for other risk factors remains modest and heterogeneous. 
Maternal immune activation during pregnancy from vaccination and other factors, perinatal 
complications such as prematurity and obstetric stress, in utero drug exposure and their 
indications for use, pesticides and heavy metals, gut dysbiosis, and nutritional or endocrine 
imbalances including vitamin D and thyroid deficiency have all been modestly linked to ASD 
risk. Some factors introduce misclassification (anoxic cerebral injury of prematurity) or 
confounding by indication (use of acetaminophen to treat fever after vaccination). These 
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exposures may interact with genetic liability, neuroimmune vulnerability and routine vaccination 
to shape outcomes, consistent with a multifactorial model of causation. Figure 3 presents a 
conceptual framework of ASD determinants, illustrating how genetic, perinatal, environmental, 
pharmacologic, and iatrogenic exposures converge on shared biologic pathways to influence 
autism risk. 

Figure 3. Multifactorial Determinants of Autism Spectrum Disorder. The figure illustrates 
the converging genetic, environmental, and immunologic determinants implicated in autism 
spectrum disorder (ASD). Intrinsic factors such as genetic and epigenetic predisposition, 
mitochondrial and redox susceptibility, and neuroimmune vulnerability interact with maternal 
immune activation, perinatal complications, environmental toxicants, in-utero pharmacologic 
exposures, and gut–brain axis dysbiosis. Among these diverse contributors, routine childhood 
vaccination represents the most extensive and recurrent immune and inflammatory exposure 
during early neurodevelopment, capable of amplifying underlying susceptibilities. Largely 
driven by compound vaccination, these interacting pathways may induce systemic and 
neuroinflammatory processes leading to febrile seizures, clinical or subclinical encephalitis, and 
developmental regression that mark the clinical emergence of ASD in susceptible children. 
*Created with Biorender.com 
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Reconciling heterogeneity across studies requires attention to phenotype granularity, 
exposure misclassification, and methodological limits. Where designs have incorporated sibling 
comparisons or family-based controls, some associations attenuate but rarely disappear, 
suggesting that both causal pathways and shared liability contribute. The overarching pattern 
points to the dominant exposure of childhood combination vaccination and the convergence of 
multiple other determinants. Vaccination stands out as an obviously modifiable, iatrogenic risk 
factor. 

Recent research highlights a deeply concerning pattern of premature mortality among 
autistic individuals. O’Nions et al., analyzing over 10 million individuals in the UK IQVIA 
Medical Research Database, reported that autistic adults face markedly elevated mortality risks, 
with standardized mortality ratios of 1.7 for those without intellectual disability and 2.8 for those 
with comorbid intellectual disability.307 Estimated life expectancy was 6–15 years shorter than in 
non-autistic peers, with the greatest reductions observed among autistic women with intellectual 
disability. Although only a minority of autistic adults are formally diagnosed in medical records, 
these data nonetheless expose a major and preventable public-health crisis. The findings 
underscore that many autistic individuals—especially those with profound or complex 
presentations—are dying far too young, most often from seizures, cardiovascular disease, and 
suicide, reflecting systemic failures in medical care, early recognition, and social support. 
Complementing these findings, DaWalt et al., followed a U.S. cohort of autistic adults over two 
decades and found an average age at death of 39 years, approximately 38.5 years younger than 
the general population’s life expectancy.308 Although only 6.4% of the sample died during 
follow-up, the extreme youth of these deaths reveals a disproportionate and alarming mortality 
burden. The leading causes included cardiac arrest, cancer, seizures, respiratory failure, choking, 
and medication-related complications. Early deficits in social reciprocity and lower functional 
independence predicted later mortality, indicating that biological vulnerability interacts with 
chronic healthcare inequities and environmental or iatrogenic stressors. Together, these studies 
reveal that premature mortality in autism constitutes one of the most serious and neglected health 
disparities of our time—demanding urgent action to identify and mitigate preventable causes. 

Limitations 

Our work has the inherent limitations of all review studies, including potential 
publication bias, heterogeneity of study designs, and variable data quality across included 
sources. Because vaccine hesitancy has been stigmatized within the public health and academic 
communities, it is plausible that numerous studies investigating vaccination and autism remain 
unpublished or inaccessible—whether due to author hesitancy, institutional disapproval, or 
editorial bias within major medical journals. Moreover, there are no large-scale, prospective, 
longitudinal studies of ASD that comprehensively interview families, confirm vaccination 
histories through direct record review, and clinically examine both affected and unaffected 
children for neurodevelopmental outcomes. The absence of such rigorous, population-based 
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investigations has set back the field decades relative to other chronic diseases such as 
cardiovascular disease and cancer, where longitudinal and mechanistic epidemiology are routine. 
Taken together, these limitations suggest that the associations identified in this review could, if 
anything, be underestimated, and may appear even stronger were comprehensive, unbiased, and 
methodologically robust studies undertaken. 

Summary Remarks Concerning Risk Factors 

The totality of evidence supports a multifactorial model of ASD in which genetic 
predisposition, neuroimmune biology, environmental toxicants, perinatal stressors, and 
iatrogenic exposures intersect to produce the phenotype of a post-encephalitic state. However, 
we would like to emphasize that all of these factors—while certainly worthy of study—are of 
questionable practical value for explaining the dramatic rise of autism in the United States since 
the late 1980s.  

While genetics likely plays a role—as evidenced by significantly higher rates of autism 
among boys than girls—it is doubtful that the genetic predisposition for autism within the 
American childbearing population has increased commensurately with the rise of autism 
incidence and prevalence since the 1980s. At any rate, we have no intelligible explanation for 
how the American childbearing population could have rapidly acquired this greater 
predisposition during this period.  

In the domain of environmental toxicants, we consider PVC pipes leaching phthalates 
into drinking water and glyphosate in the American food supply to be worthy of further study, as 
the widespread use of these chemicals (for water pipes and herbicides) has greatly increased 
during the same period in which autism prevalence has increased. Likewise, the use of SSRI 
antidepressants during pregnancy has greatly increased since the first drug in this class was 
introduced in 1987. Some studies of SSRIs taken during pregnancy have suggested an alarmingly 
high association with autism. Other studies have found no association. However, because SSRIs 
are an immensely profitable drug for their manufacturers, yielding approximately $8.6 billion of 
revenue in 2024, one must consider the possibility that the studies claiming no association have 
been influenced by pharmaceutical industry interests. We believe the widespread administration 
of SSRIs during pregnancy warrants far more critical scrutiny.  

Impartial and diligent investigation of the causes of autism has been hindered and 
complicated by many commercial, ideological, and political influences that have been brought to 
bear on inquiry and discussion. Moreover, as we noted in the introduction, trying to ascertain the 
causes of ASD is greatly complicated by the metaphorical use of the term “spectrum” to describe 
a broad range and severity of symptoms. All these symptoms may arise from related neurological 
pathologies that are aggravated by multiple genetic and environmental factors. However, seeking 
the causes for the entire spectrum of disorders is not likely to yield practical and actionable 
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insights for any particular case. The entire literature on autism recalls Wittgenstein’s famous 
observation that confusion often arises when we think things are connected by one essential 
common feature, when in fact they may be connected by a series of overlapping similarities 
where no one feature is common to all the things. Seeking a common feature is therefore doomed 
to fail.  

Many advances in our understanding of cancer have been made not by seeking common 
causes of all kinds of cancer, but by seeking the specific causes of specific kinds of cancer, just 
as Bradford-Hill and Doll did in their investigation of smoking and lung cancer. We believe that 
this same method should be applied to autism research. The most rational investigative 
approach—the one with the highest probability of yielding an actionable insight—is to identify 
cases of severe autism in which marked regression quickly followed from an identifiable insult 
that caused brain inflammation. Such as insult could be an acute infection or a severe reaction to 
a chemical or medicine. Childhood vaccines have long been an obvious suspect—a proverbial 
“elephant in the room”—because they combine attenuated infectious disease pathogens or 
toxoids with chemical adjuvants and preservatives, are injected directly into small, still-
developing children, and are known to cause acute, adverse reactions in some children. On top of 
these established facts (largely confirmed by vaccine package inserts) we have the witness 
testimony of thousands of parents who have observed the same pattern. All tell a similar story of 
their children quickly developing a high fever and or seizures after receiving vaccines and then 
regressing into autism immediately following this initial illness. Such cases are exceptionally 
distressing because they result in the parents watching their healthy baby slip away into a 
withdrawn, irritable, and uncommunicative state. For impartial autism researchers, such cases 
present the greatest opportunity to gain insight into what is causing this terrible disorder with 
lifelong sequelae.  

The totality of circumstances and evidence therefore indicates that combination 
vaccination, with no single adjuvant or antigen as a singular factor, emerges as the most 
significant modifiable risk factor because of their intensified widespread use, the clustering of 
many doses during infancy, and the absence of research on the effects of the cumulative, 
compound safety of the full pediatric schedule. Given the continued rise in autism prevalence 
and the profound implications for children, families, and society, there is an urgent need for 
rigorously designed, preregistered studies that directly assess cumulative vaccine exposures 
alongside other established risk domains. Conversely, natural history studies of completely 
unvaccinated children and young adults are urgently needed to understand their outcomes and 
risks if any to vaccine-preventable illnesses. 

Conclusion 

As of 2025, potential determinants of new onset ASD before the age of 9 years old 
include: older parents (>35 years mother, >40 years father), premature delivery before 37 weeks 
of gestation, common genetic variants, siblings with autism, maternal immune activation, in 
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utero drug exposure, environmental toxicants, gut-brain axis alterations and combination routine 
childhood vaccination. These diverse genetic, environmental, and iatrogenic factors appear to 
intersect through shared pathways of immune dysregulation, mitochondrial dysfunction, and 
neuroinflammation, culminating in neurodevelopmental injury and regression in susceptible 
children. Among 136 vaccine-related studies reviewed, 29 found neutral risks or no association, 
while 107 inferred a possible link between immunization or vaccine components and ASD or 
other NDDs, based on findings spanning epidemiologic, clinical, mechanistic, neuropathologic, 
and case-report evidence of developmental regression. Across 12 studies directly comparing 
vaccinated versus completely unvaccinated cohorts, the unvaccinated consistently demonstrated 
superior overall health outcomes, including significantly lower risks of chronic medical 
conditions and neuropsychiatric disorders such as ASD. The neutral association papers were 
constrained by absence of a truly unvaccinated control group, registry misclassification, ecologic 
confounding, and averaged estimates that mask effects within vulnerable subgroups. Only a few 
case–control studies verified vaccination through medical records or parent-held cards, and none 
performed independent clinical assessments of the children for ASD. In contrast, the positive 
association studies found both population signals (ecologic, cohort, case–control, dose–response, 
and temporal clustering) and mechanistic findings converging on biologic plausibility: antigen, 
preservative, and adjuvant (ethyl mercury and aluminum) induced mitochondrial and 
neuroimmune dysfunction, central nervous system injury, and resultant incipient phenotypic 
expression of ASD. Nearly all existing research has focused on a narrow subset of individual 
vaccines or components—principally MMR, thimerosal-containing, or aluminum-adjuvanted 
products—leaving the cumulative, synergistic, and long-term effects of the full pediatric 
schedule unassessed. Notably, strong parallel increases have been observed between cumulative 
vaccine exposure during early childhood and the reported prevalence of autism across successive 
U.S. birth cohorts. Taken together, the evidence indicates that combination and early-timed 
routine childhood vaccination constitutes the most significant modifiable risk factor for ASD, 
supported by convergent mechanistic, clinical, and epidemiologic findings, and characterized by 
intensified use, the clustering of multiple doses during critical neurodevelopmental windows, and 
the lack of research on the cumulative safety of the full pediatric schedule. These conclusions 
highlight the urgent need for independent, longitudinal studies assessing the safety of the full 
cumulative pediatric vaccine schedule and should guide future research and policy decisions 
aimed at mitigating the growing autism burden. 
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