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Abstract: In recent years there has been speculation in the scientific community and popular 
media as to whether or not vaccines (though they have definitively proven positive effects) can 
be harmful to human health. This paper reviews the controversies that exist today in the 
medical community and popular media over vaccinations, emphasizing whether or not they 
contain potentially harmful materials, whether or not children are receiving too many 
vaccines, and whether or not vaccines can cause Autism Spectrum Disorder (ASD). Through 
analysis of scientific research I determined that there is an element in a small percentage of 
vaccines today, thimerosal, which should be removed because it has not been conclusively 
proven safe without any doubts. I also discovered no correlation between the number of 
vaccinations received and any harmful side effects, and that the vast majority of information 
disproves the causal link between vaccinations and ASD. It was also concluded that these 
controversies and their prominent presence as public knowledge has lead to decreased 
vaccination rates in this country. This decrease, if it escalates, has the potential to cause 
resurgence of diseases that have been controlled by the use of vaccination immunity. This 
paper can be used as a way for health care providers and organizations to support the 
removal of thimerosal from vaccinations and defend vaccination safety. 
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Within the last 100 years the number of mandatory vaccinations recommended 
by pediatricians increased from 1 to 11. Regardless of indisputable statistical 
information proving that vaccines are overwhelmingly beneficial and effective 
when it comes to disease prevention, in recent years many have expressed 
concerns relating to the safety of the vaccines that their children are receiving. 
There has been speculation and controversy within the scientific community, as 
well as in popular media, as to whether or not the potential side effects of 
vaccinations outweigh their benefits. This paper reviews the vaccine 
controversies that exist today emphasizing whether or not vaccines contain 
potentially harmful materials, whether or not children are receiving too many 
vaccines, and whether or not vaccines can cause Autism Spectrum Disorder 
(ASD). 
 

Vaccines, Mercury, and Possible Side effects  
 
Mercury has been proven to cause adverse health effects during any period of 
human development. It is a toxic element, and there is no known safe level of 
exposure. Research has suggested that ideally, neither children nor adults should 
have any mercury in their bodies because it provides no physiological benefit. 2  

Autism spectrum 
disorder (ASD) is a 
complex 
developmental 
disorder 
characterized by 
abnormalities of 
verbal and 
nonverbal 
communication, 
stereotyped 
restricted interests, 
repetitive behavioral 
patterns, and 
impairment of 
socialization.1 
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Table 1 lists the adverse health effects mercury has been proven to cause according to 
level of exposure.  

 
Table #1 Effects of Mercury Exposure 

2 

Methyl mercury, an organic form of mercury, is the one most dangerous to human 
health, because it is better absorbed by the body and shows a higher rate of 
mobility in the body than other types of mercury that exist. Thimerosal is a 
mercury-containing preservative used in some vaccines to prevent bacterial or 
fungal contamination, and subsequent infection of those being vaccinated. It is an 
ethyl mercury, and while there have been very definitively proven negative health 
consequences associated with methyl mercury, the possible side effects of ethyl 
mercury are more undefined. There has been a significant effort made in recent 
years to determine the general effects of vaccine dose levels of ethyl mercury 
(thimerosal) on human health. 

In-utero Effects of Thimerosal  

A study was conducted where 19 pregnant mothers did not have any exposure to 
thimerosal and 63 were given a vaccine containing thimerosal. Gesell 
Developmental Schedules (GDS) were administered on each child at age 6 
months, and it was determined that there were no significant and presentable 
difference between the children of vaccinated and unvaccinated mothers. 
However, implications from the study did support the fact that organic mercury 
does cross the placenta quite easily. (There was mercury present in the hair 
follicles of the mothers and their children.) So even though it is still unknown at 
what level organic ethyl mercury would cause detrimental effects to a fetus, or if 
it would cause any at all, it is known that acquiring exposure in-utero is easy. 
Therefore there was no conclusive judgment was made in this study as to whether 
or not the vaccines are absolutely safe. 3 

The GDS tests 
neurodevelopment 
reflexes, voluntary 
reactions, motor 
development, and 
visual and auditory 
communication.2 
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Another study conducted shows that embryonic exposure to thimerosal can be 
related to abnormal location of serotonergic neurons in the brains of rats. The 
study claims that it cannot prove any direct or irreversible adverse effects of 
embryonic exposure to thimerosal. 4 But, it can be determined that there is some 
sort of a relationship present. In this situation I assert, as did the individuals who 
carried out this study, that further research is necessary into this topic in order to 
determine the exact link.  

Neonatal and Pediatric Effects of Thimerosal 

Some literature has suggested potential negative side effects of neonatal/early 
childhood vaccinations that contain thimerosal. In one study conducted, where 
196 infants had their vaccine records examined, there was evidence showing that 
there were adverse psychomotor development consequences shown when 
children were given a thimerosal containing vaccine during the first 12 to 24 
months of life. 3 The overall deficit in psycho motor development was 
significantly higher in the exposure group over the course of follow up studies 
conducted in the three years after the initial data was taken.  

United States and Thimerosal 

Having a preservative element in a vaccine becomes necessary in multi-dose 
vials. Most vaccines in the United States today (with the exception of flu 
vaccines) come in single use vials because this ensures sterility and eliminates the 
need for preservatives. In 1999 the American Academy of Pediatrics and the 
United States Public Health Service recommended removing thimerosal. 
Knowledge was not definitive then, nor is it now, as to what level exactly of 
Thimerosal is safe, whether any level is safe, or whether any level is unsafe. And 
due to the inconclusive nature of the evidence, thimerosal was removed as a 
precautionary measure. 5 

The use of single-use vials resulted from this recommendation. However this 
method of vaccine distribution is undeniably more expensive. Consequently, in 
wide scale vaccine campaigns (such as for the flu vaccine) and in many under 
developed and developing nations where there are large scale vaccine campaigns 
supported by a small budget, Thimerosal is the only cost effective way to 
administer the necessary number of vaccinations. 2 In these situations it remains as 
a preservative.  

 

 

 

 

Serotonergic or 
serotoninergic 
means "related to 
the neurotransmitter 
serotonin". A 
synapse is 
serotonergic if it 
uses serotonin as its 
neurotransmitter.3 
!

Psychomotor 
retardation is a 
generalized 
slowing of physical 
and emotional 
reaction, such as 
that seen in major 
depression and in 
catatonic 
schizophrenia.2  
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Vaccinations and Autism 

Origin of the Vaccine vs. Autism Controversy 

In 1998 a doctor by the name of Andrew Wakefield published a study in the 
prominent British health journal the Lancet and in doing so was the first to ever 
link ASD to a vaccination. This study introduced and defended the hypothesis that 
the MMR vaccination causes intestinal inflammation. This inflammation was 
said to cause a loss of intestinal barrier function and allow encephalopathic (brain 
harming) proteins into the bloodstream, thus causing the development of ASD. 
Dr. Wakefield’s study included twelve children with developmental delays (8 of 
whom who had ASD) who all had gastrointestinal complaints, and had the onset 
of their ASD symptoms within one month of receiving the MMR vaccine. This 
study sparked global hysteria amongst parents and health care providers alike. 
However, in 2010 this study was retracted from the Lancet not only because the 
scientific findings were refuted by later studies, but also because evidence was 
unearthed that Dr. Wakefield was committing fraud and purposefully altering his 
scientific findings in order to seemingly prove his hypothesis. It was revealed that 
lawyers who were suing someone over an alleged vaccine injury were paying 
Wakefield to provide scientific backing for their case. In addition, scientific 
investigation proved his findings incorrect. It has been shown by numerous 
studies, extending to the present day, that while there is a correlation between the 
onset of ASD and the administration of the MMR vaccine (ASD symptoms tend 
to become recognizable at approximately the same time that the MMR is given) 
there is no causal link. The author’s main claim in this study was that ASD was a 
consequence of gastrointestinal inflammation, but upon further examination of the 
study participants this was proven false. All gastrointestinal symptoms were 
observed after the onset of ASD. 6 
 
Thimerosal and Autism 

Even after the discredit of Wakefield’s study, the next controversy that arose in 
the vaccine vs. ASD debate was that of thimerosal. There has been speculation 
throughout recent years by health care providers and patients a like as to whether 
or not there is a link between the preservative and the disorder. There has been a 
great deal of attention driven towards this issue and consequently, a great deal of 
research has been done on the topic. The official stance of Autism Speaks, the 
world’s leading autism science and advocacy organization, is that there is no 
causal link between thimerosal and ASD. 7 

 
While numerous studies have determined the same results as the following, the 
study Autism Speaks sites to prove this conclusion was published by the American 
Academy of Pediatrics in 2010. It was a case-control study that took 256 children 
with ASD and 752 non-ASD controls. Exposure to thimerosal during the prenatal, 
birth-to-1 month, birth- to-7-month, and birth-to-20-month periods of 
development was determined by analyzing the participant’s immunization 

The MMR vaccine is 
the measles, mumps, 
and rubella 
vaccination. The 
American Academy 
of Pediatrics 
recommends the first 
administration of 
this vaccine to be 
between ages 12-15 
months. 5 
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records, medical charts, and parent interviews. These periods of development 
were chosen to counter questions not only about the general effects of thimerosal 
as a cause of ASD but questions about the effect of vaccinations during different 
stages of development. This study revealed no increased risk of ASD associated 
with receipt of thimerosal-containing vaccines either during the prenatal or 
postnatal stages of development. 8 

However, while this stance (that ASD is not caused by thimerosal) is the one 
officially supported by Autism Speaks and various other respected health 
organizations it is not without contradiction. The most recent study questioning 
this idea inquires about the possibility of thimerosal containing Hepatitis B 
vaccines to cause ASD.  The creators of this study have made it clear that their 
evidence cannot prove a cause and effect relationship. But, they have noted that 
patients diagnosed with ASD were significantly more likely than members of the 
non-ASD control group to have had received Hepatitis B vaccines that contain 
thimerosal during their first, second, and sixth months of life. 1 This information 
is shown on the chart (Table 2) on the next page.  

Table 2 shows that patients diagnosed with ASD were significantly more likely than 
members of the non-ASD control group to have had received Hepatitis B vaccines that 
contained thimerosal.  

1 

Though there are studies (such as the aforementioned) that show evidence of a 
link between thimerosal and ASD, there is a significant amount of proof 
completely to the contrary. The most recently published research to that effect has 
examined the suggested possibility that ASD might actually cause sensitivity to 
thimerosal. This “sensitivity” is defined as a decreased level of mitochondrial cell 
growth and division. Research has shown a link between ASD and mitochondrial 
defects, and this same research has shown that mitochondria are the elements 
most likely to be adversely affected by thimerosal presence in the body. A study 



Hannigan 6!

conducted examined ASD individuals, and it was found that a third of ASD 
patients had a heightened sensitivity to thimerosal. The participants required a 
concentration of thimerosal 60% less than that of control patients to cause 
negative effects on their mitochondrial growth and division. This suggests that 
individuals with a mild mitochondrial defect (such as that caused by ASD) may 
be ultra susceptible to toxins like thimerosal that can already cause adverse 
mitochondrial effects. This would suggest that, in fact, thimerosal does not cause 
ASD, but that ASD causes sensitivity to, and increase in adverse effects of, 
thimerosal. 10  

Antigens and Autism 

Another concern expressed by providers and patients alike is that too many 
vaccines are being administered during the first two years of life and therefore 
that children are being subject to too many antigens at one time. This “overload” 
of the immune system is feared to cause adverse side effects, such as ASD. 
Research based on data collected randomly from the CDC's Vaccine Safety 
Datalink (a public source of data) analyzed the relationship between the number 
of antigens injected in the first two years of life with the incidence of various 
neuropsychological outcomes in a randomly selected patient population and found 
no correlation. There was no evidence of an association between the number of 
antigens received from vaccines in the first 2 years of life and any 
neuropsychological disorders, including ASD.10 In accordance with this, another 
study compared antigen exposure data from the first two years of life of an 
experimental participant group of children diagnosed with ASD and a control 
group of non-ASD participants. There was no evidence found to indicate a 
correlation between exposure to antigens contained in vaccines during the first 2 
years of life and the risk of acquiring ASD. In fact, some of the data collected 
indicated that the non-ASD control group had, on average, greater antigen 
exposure than the experimental group. 11 

Vaccine exemption and Disease Rates 
 
There is absolutely no denying the fact that vaccination rates are dropping in this 
country, and surveys have shown that the number one reason for parents to deny 
vaccination is concern about safety or efficacy. 12 More and more parents are 
choosing to allow their children to be “exempt,” or non-vaccinated, and this has 
been proven by sources ranging from small-scale studies to nation wide surveys. 
13,14 While in some states there are laws to prevent this, today more and more 
states are making it easier for parents to not vaccinate their children.  
 
 
 
 
 
 

Antigens are the 
antibody stimulating 
proteins and 
polysaccharides 
found in vaccines.10  
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Figure 1 shows an increase in exemption rates in Arkansas after a law passed that made 
exemption easier than it ever has been.  

13 

It is true that on a small scale vaccine exemption is not detrimental to public 
health, at least to the point where disease resurgence can occur, due to the factor 
of herd immunity. 15 However, once a significant part of a population (>10%) is 
not immunized, this community immunity is no longer reliable as a method of 
disease prevention. We have not reached this percentage on any sort of 
widespread national or global level. (The national vaccinated level hovers 
between 90-92%.) But if we were to, contagious diseases that could be prevented 
through the use of widespread vaccine generated immunity have the potential to 
cause serious threats, especially in the cases of diseases that have not been seen 
for many years, for which the majority of the public harbors no natural immunity.  

Synthesis  
 
Through the observation of many different resources revolving around vaccine 
controversies it appears to me that while some of the concerns have a basis in fact 
there are others that are disproven by scientific research. The original study 
linking ASD and the MMR vaccine has been proven fraudulent, and its 
hypothesis, that there is a link between GI issues, the MMR vaccine, and ASD 
should be disregarded.  

 
There is a great deal of controversy and debate in the scientific community 
regarding whether or not vaccines cause ASD. There is also no evidence to 
suggest that you can overload an immune system with the antigens found in 
vaccines and cause ASD in that manner. Thimerosal has been seemingly linked to 
higher rates of ASD in some studies, but others have shown that ASD itself might 
cause sensitivity to thimerosal related side effects. The vast majority of 
information accepted by the scientific community today asserts that there is no 
causal link between thimerosal and ASD, merely correlation.  
 

Herd 
immunity (or com
munity immunity) 
describes 
immunity that 
occurs when the 
vaccination of a 
significant portion 
of a population 
provides a 
measure of 
protection for 
individuals who 
have not developed 
immunity. 15 
 



Hannigan 8!

While the known detrimental effects of organic methyl mercury have been 
proven, the possible (non-ASD) side effects of ethyl mercury, the variety that 
thimerosal contains, are not as definitively known. Therefore, I support the 
American Academy of Pediatrics recommendation to remove this preservative 
from vaccines as a precautionary measure. I also believe that it should be removed 
from all vaccines because it cannot be proven definitively that it is safe. Further 
research should be conducted to discover a preservative method that is cost 
affective, allows for the use of mutli-dose vials, and does not harbor any 
ambiguity about its potential to cause risks for human health.  
 
These controversies have been proven in numerous studies to cause parents to 
choose not to vaccinate their children. Herd immunity is only applicable if the 
majority of a population is vaccinated, and disease transmission becomes more 
likely the more vaccine exemptions occur in a specific area. Refusal of 
vaccination poses potentially serious side effects, if not for the children that are 
not being vaccinated, then for the whole community. I acknowledge that there are 
some ambiguities about vaccine safety, especially in the case of thimerosal. 
Therefore, I believe that there should be greater efforts on the part of medical 
professionals and respected health organizations to combat this ambiguity and 
send the message that vaccines are safe, and necessary. Vaccines are one of the 
most effective preventative public health interventions that our society has ever 
seen, and it appears to me that these controversies hold the potential to prevent 
them from being efficient.  
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