
The Real Science of Vaccines 
and Autism

The science, the science and 
nothing but the science

Alycia Halladay, PhD

CSO, Autism Science Foundation



Disclosures

Alycia Halladay has no relevant financial 
relationships with ineligible companies to 
disclose.



Objectives

1. Provide a history of the vaccine/autism 
debate

2. Describe scientific evidence confirming or 
denying an association between vaccines and 
autism.

3. Identify commonly held myths around the 
relationship between vaccines and autism.



Huh? 

• Who came up with this association?

• Has it been tested scientifically?

• What does the science say?

• Why is it coming back up again, I thought it 
was resolved?

• How do we talk about this with concerned 
families?





Heard in a pediatrican’s 
office:
“Polio?  Why does she need 
a polio vaccine?  I haven’t 
seen a case of polio since I 
was little”



Increase in prevalence = 

Correlation does not mean causation



Do Vaccines Cause Autism?



Autism is Complex



Core and Associated Features

Rosen, Lord and Volkmar, 2022



Do vaccines cause autism?  The 
evidence

• VSD studies – negative or null association

• Autism runs in families

• Genetic links – common and rare variants

• Genetic means prior to birth 

– Brain cells and connectivity prenatal

Gaugler et al., 2014



Evidence that vaccines do not cause 
autism

• Autism symptoms seen before 6 months

• Brain changes can be observed by 6 
months

Piven, 2025



What environmental factors have 
been studied – where is there a 
link??

References at end



Novilla et al., 2023



How it started: it’s the MMR

1998:

Retraction—Ileal-lymphoid-nodular hyperplasia, non-specific colitis, and pervasive developmental 
disorder in children
The Editors of The Lancet,
The Lancet, Volume 375, Issue 9713, 445



Findings -  n = 12

colitis

Regressive 
autism

MMR 

colitis

autism



Reasons for retraction:

- Ethical concerns around need for invasive procedures 
in children

- Original study did not include kids with autism
- Collected some blood samples at a 10 year old’s 

birthday party
- Financial conflict of interest by Wakefield – applying for 

a single disease vaccine patent
- Wakefield was retained by lawyers in 1996 for an MMR 

class action that paid him $700k 
- Data was manipulated
- Data was never replicated
- The article really should have never been published



Retraction response

“We wish to make it clear that in this paper no causal
link was established between MMR vaccine and autism as
the data were insufficient.”

-10 out of the 12 authors, 2004

“We are dismayed at the way in which events have been misrepresented”
- Wakefield, 2004

2 stages:  
• 2004 – 10 of the original 12 authors issued partial retraction (not 

Wakefield)
• 2010:  Lancet retracts the whole article.



Since 1998

ISBN: 9781616081690



Since 1998



How it went:  
It’s the thimerosal in vaccines



2008 and 2015

ISBN: 9781634504423



Data around thimerosal

• 2001 – except for flu, thimerosal is removed 
in all vaccines recommend for children 6 
years and younger

• 2004 – IOM reviews studies and concludes 
no association b/w thimerosal and autism

• 2007 – another study published

• 2010 – another study published



Thimerosal and 
Leuprolide

High 
mercury 

levels 
from 

vaccines

Triggers 
increase in 

testosterone 
levels

Leads to 
autism







Knowledge check

True of false:  Andrew Wakefield’s 1998 
study linking the MMR vaccine to autism 
was later retracted due to ethical and 
scientific concerns



How it’s going, 2020:  
There are too many vaccines given at 

once
FactsMyth

• Vaccines do not ”overwhelm the 
immune system”

• Vaccines today have fewer 
antigens than 40 years ago

• Only 1% physicians agreed they 
should be spaced out, yet this is 
the only way to keep some 
families vaccinated at all

ISBN-139780316213639



2011:



THE SCIENCE

And dozens of 
others included in 
website, from 
groups from 
around the world

https://doi.org/10.17226/10
997

https://doi.org/10.17226/10
306.



2012 - today:



How do we know?

• Post licensure safety in US

• CDC monitoring system
• VAERS – adverse events only – might be biased
• Vaccine Safety Datalink (VSD) – HMO data
• ACIP (cancelled)

• Monitoring for :  
– Immunogenicity
– Disease protection
– Adverse events



Different types of studies 
investigating vaccine/autism 
link

• Basic science

• Animal research – behavioral outcomes

• Large scale epidemiological research – 
millions



Major findings so far - monkeys

Curtis et al., 2015



Major findings so far - monkeys

Curtis et al., 2015

No differences across vaccine schedules on 
any behavioral measure



How to read the epidemiological data



How to read the epidemiological data



Relative risk:

Relative risk = outcome of autism if vaccinated
   _________________________________
   outcome of autism if not vaccinated

= 1 is no difference



Major findings so far - children

Hviid et al 2019



Major findings so far - children

Hviid et al 2019



Genetic vulnerability?  Baby sibs!

Ozonoff et al., 2024 PMID:  39011552



Susceptibility to vaccines?  No.

Jain et al., 2015



It takes a village



It takes a village

Center for Countering Digital 
Hate, 2022



Knowledge check

Which of the following best summarizes the 
current scientific consensus on the 
relationship between vaccines and autism?
a. There is strong evidence that vaccines 

cause autism in some individuals
b. The evidence is inconclusive and more 

evidence is needed.
c. Multiple large scale studies have found 

no link between vaccines and autism
d. Vaccines only cause autism when given in 

combination 



What discourages people from 
vaccinating?



Vaccine controversies lead to hesitancy

• Don’t tell me what to put in my body
• Vaccines cause autism
• Adjuvants in vaccines like thimerosal or 

aluminum are dangerous
• Vaccines are linked to the disease they 

protect against (”shedding”)
• Vaccines cause autoimmune diseases
• Too many vaccines too soon
• Vaccines against STDs
• Religious reasons



What prevents vaccinations?



Trust in science is low

https://www.pewresearch.org/science/2024/11/14/public-trust-in-
scientists-and-views-on-their-role-in-policymaking/? 

https://www.pewresearch.org/science/2024/11/14/public-trust-in-scientists-and-views-on-their-role-in-policymaking/
https://www.pewresearch.org/science/2024/11/14/public-trust-in-scientists-and-views-on-their-role-in-policymaking/


The history of autism makes things 
worse

ISBN-13: 9780029031407



Broniatowski et al., 2018

Social media is no help either



What are the consequences?





We listen and we do not judge

• Strong and clear communication 
 Provider communication
 Understanding specific barriers

• Increase access

• Provider recommendations is one of the key drivers
 
• Community engagement like vaccine champions

• Listening and preparing for misinformation, pushing back
Providers are important and trusted

• Mandates – mixed

• Incentives like tax breaks

https://www.nature.com/articles/d41586
-025-01771-z 

https://www.nature.com/articles/d41586-025-01771-z
https://www.nature.com/articles/d41586-025-01771-z


Knowledge check

True or False:  Delaying or skipping 
vaccinations is a recommended way to 
reduce the risk of autism.



https://vaccinateyourfamily.org/wp-content/uploads/2025/03/The-Truth-
About-Autism-and-Vaccines-VYF-ASF-Guide-2025-Color-Final-1.pdf 

https://vaccinateyourfamily.org/wp-content/uploads/2025/03/The-Truth-About-Autism-and-Vaccines-VYF-ASF-Guide-2025-Color-Final-1.pdf
https://vaccinateyourfamily.org/wp-content/uploads/2025/03/The-Truth-About-Autism-and-Vaccines-VYF-ASF-Guide-2025-Color-Final-1.pdf






Summary

1. The history of the proposed link between 
vaccines and autism is riddled with 
controversies and ethical problems

2. Two decades of research from around the 
world in different groups has shown that 
there is no link between autism and vaccines

3. Trusted medical professionals have a unique 
opportunity to reach families who are vaccine 
hesitant by explaining the science and 
meeting families where they are.



ahalladay@autismsciencefoundation.org 

mailto:ahalladay@autismsciencefoundation.org
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