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Abstract
The main focus of this review is to analyse global vaccination in children in the 21st Century, which type of
vaccines are available, their benefits and reasons by parents that could lead to vaccine-hesitancy. There are
different ways that vaccines work including live attenuated, inactivated, toxoid vaccines, viral vectors and
mRNA vaccines. People’s willingness to receive recommended, safe, good quality, and effective vaccines has
been challenged for the last few decades. Vaccine hesitancy arises in parents due to fears based on myths.
Mainly they fear side effects and mandatory vaccine policies. The available vaccines that are present on the
market according to WHO include Diphtheria, Hepatitis, Heamophilus influenzae type B (Hib), Human
Papillomavirus (HPV), Measles, Meningococcal meningitis, Mumps, Pertussis, Pneumococcal disease,
Poliomyelitis (Polio), Rotavirus, Rubella, Tetanus, Tuberculosis, and Varicella, COVID and seasonal
influenza vaccine. Resulting from their beneficial effects, WHO data shows that, in 2021 and 2022, there was
a 12% rise in vaccination rates. However, myths continue to worry parents including potential allergens,
toxicity, autism related to the Mumps Measles, and Rubella (MMR) vaccine, cases of Immune
Thrombocytopenic Purpura (ITP), and safety of combined vaccines. These misconceptions are reviewed in
detail in this work. 
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Introduction
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Dr. Edward Jenner discovered vaccines 200 years
ago. The innate immune system, composed of
physical barriers, phagocytes, inflammation, and
endocytosis, detects pathogens using PRRs. (1)
APCs eliminate pathogens through opsonization
and engulfment, while macrophages and dendritic
cells activate the adaptive immune system. (2,3)

The adaptive immune system is pathogen specific
and develops throughout the person's life, it has
immunologic memory which allows for quick
elimination of a pathogen during a subsequent
infection.  The APCs express MHC II on their
surface; this binds to TCRs which activates T cells. 

Once T cells are activated, they differentiate to
CD8+ cytotoxic cells or CD4+ helper cells.
Through clonal expansion, cytotoxic cells produce
effector cells which prompt the apoptosis of the
target cells. Once the pathogen is no longer detected
the majority of these cells die off, but some are
retained, resulting in immunologic memory. The
helper T cells cannot destroy the infected cells
themselves but through the release of cytokines they
can direct other cells to do so. Helper T cells secrete
cytokines which results in B cell multiplication and
maturation. 

B cells can recognize antigens, and they do not need
APCs because of the presence of antibodies on their
surface. When B cells are activated, they proliferate 
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Age Vaccine

From 8 weeks DTaP – Hib-IPV-HepB (6 in 1) 1 PCV 1Men B 1

3 months DTaP-Hib-IPV-HepB (6 in 1) 2 Men ACWY (1) 

4 months DTaP-Hib-IPV-HepB (6 in 1) 3PCV2 Men B 2

12 months PCV3 Men B (3)

13 months MMR1 Men ACWY (2)

18 months DTaP-Hib-IPV-HepB (4)

3-4 years MMR2

12 years HPV1

12 years + 6
months

HPV2 (for both girls and boys)

14-16 years dT-IPVMen ACWY (3)
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and differentiate into memory B cells and plasma
cells. The plasma cells are the cells which secrete
antibodies. Once an antibody binds to the surface of
a pathogen the pathogen is destroyed through
competent activation, opsonization, phagocytosis
or neutralisation. The plasma B cells will undergo
apoptosis when the pathogen is eliminated. The
antibodies secreted by the plasma cells remain in the
circulation as protection against that pathogen.
Memory cells also remain in the body’s circulation
as part of immunogenic memory. (2) The different
types of vaccines are explained in the following
sections.

There are now multiple vaccines available
including; live attenuated vaccines, inactivated
vaccines, subunit vaccines, toxoid vaccines, viral
vector vaccines and mRNA vaccines (5,6). Live
attenuated vaccines are weakened live pathogens to
prevent serious illnesses in healthy patients,
replicating and initiating an immune response upon
entry. Inactivated vaccines, made of dead pathogens
inactivated by chemicals or heat, require more
antigens than live attenuated vaccines for
effectiveness, triggering an immune response. (6)

Subunit vaccines are made up of antigens,
adjuvants, and a delivery system. The components
alone are not capable of producing an effective
immune response on their own and thus, adjuvants
are needed. Adjuvants create an immune reaction
through the activation of dendritic cells by binding
to PRRs to create antigens. These vaccines are
considered to be very safe. The adjuvants and
antigens create an immune response as described
above. (6,8)

Toxoid vaccines are made from bacterial toxins,
particularly those endotoxins which produce disease
after the infection. The endotoxin is purified and
inactivated or suppressed to render them harmless
when used in vaccines. (6) The body’s immune
system will create antibodies and antitoxins to
combat the toxin that is introduced by the vaccine.
(9)

Viral vectors induce an immune response through 

antigen expression and cytotoxic T lymphocyte
response, leading to cellular and humoral responses.
These vaccines do not require adjuvants and have a
long-lasting immune response, reducing the need
for booster doses, especially when replicating viral
vectors are used. (10, 11)

mRNA vaccines are versatile, used not only for
pathogen protection but also as immunotherapies
and cancer treatments, particularly during the
SARS-CoV2 pandemic. (12) The exogenous mRNA
has an immunostimulatory effect, because it has the
ability to function as immunoadjuvants since it is
pathogenic in origin. (13) 

Numerous vaccines have been developed and
countries need to make a decision which vaccines
are offered to the public. Cost-effectiveness is a key
factor in US and UK decisions. (1) For Malta,  the
national vaccination schedule which offers vaccines
to the population free of charge is based on policy
determination based on the epidemiological and
cost benefit criteria. Malta's national immunisation
schedule for children aged 0-16 is shown in table 1.
(4)

Table 1: Maltese national immunisation record

https://doi.org/10.1186/s12888-016-0939-x
https://doi.org/10.3390/brainsci8110201
https://doi.org/10.1186/s40479-019-0101-8
https://icd.who.int/browse11/l-m/en#/http%25253a%25252f%25252fid.who.int%25252ficd%25252fentity%25252f37291724
https://icd.who.int/browse11/l-m/en#/http%25253a%25252f%25252fid.who.int%25252ficd%25252fentity%25252f37291724
https://icd.who.int/browse11/l-m/en#/http%25253a%25252f%25252fid.who.int%25252ficd%25252fentity%25252f37291724
https://doi.org/10.1093/emph/eow002
https://doi.org/10.1037/per0000234
https://doi.org/10.1186/s40337-020-00314-3
https://doi.org/10.35946/arcr.v40.1.05
https://doi.org/10.1002/jclp.23523


11

Research Search

Google Scholar and Pubmed were the main search
engines used to find relevant articles for this review.
‘Vaccinations’, ‘children’, ‘rates’, ‘parents’, ‘disease’,
‘benefits’, and ‘myths’ were used in different
combinations in order to retrieve the most
appropriate information for this review. The WHO
website was also used. 

Inclusion Criteria

The initial inclusion criteria was aimed at including
articles from the last 10 years  however, this was
extended to include articles as far back as 2008 after
careful review to determine their relevance.   On
account of the writers only being fluent in Maltese
and English only articles that were written in
English were included to avoid errors in the process
of translation. In order to thin out the articles
aimed at identifying the most apposite articles the
titles, followed by the abstracts were read. Of those
which were the most relevant the full text was
reviewed. 

Data Extraction and Synthesis 

The data which was deemed most pertinent was
extracted from the different studies that were
reviewed. Contrasting and similar views were
discussed. 

vaccination, including asthma, allergies, fever,
fuzziness, seizures, multiple sclerosis, articular
rheumatism, and neurodevelopmental disorders,
with autism being the most common concern. (16)

 Parents are concerned about the impact on their
children's undeveloped immune system and the
chemicals entering their bodies, including mercury,
formaldehyde, aluminum, animal DNA, thimerosal,
and human tissue. They argue that not everyone is
the same therefore everyone will be affected
differently. (15) A 2018 study found that a third of
participants experienced side effects, making them
reluctant to take more vaccines, while half believe
it's safer not to exceed three types simultaneously.
(17) Some parents, despite not being anti-
vaccinators, may skip or delay vaccinations due to
concerns about side effects reported by a small
proportion. (18)

Methodology

Discussion and Review
What causes vaccine hesitation in patients?

Parents often refuse vaccines due to various
reasons, including past experiences, side effects,
'natural' living, perceptions of other parents,
interactions with healthcare providers, information
sources, challenges, preferences, distrust in health
system players, and mandatory vaccine policies.
(15)

2.1 Fear of side effects:

Parents fear long-term adverse effects of  
vaccination,

2.2 Information Sources, Challenges,
Preferences

Misinformation on the internet often leads to
vaccines' negative reputation, as it is often presented
in a clear and simplistic manner, making it difficult
for doctors to counteract. (17)
 

People with lower socio-economic backgrounds
tend to have different reasons for not vaccinating
their children. Parents tend to vaccinate their
children for diseases that they are more familiar
with. Some parents think that as the disease no
longer is of such high recurrence, their children
would be protected through herd immunity. (19)

Parents are worried about MMR and autism, Hep
B, and multiple sclerosis. (19)

Vaccine-Preventable Disease 
A vaccine-preventable disease is one for which an
effective preventive vaccination is available. (20)
Vaccines have significantly reduced the incidence
and even eradicated smallpox. (21) Successful
vaccination programs have significantly reduced
morbidity and mortality rates from diseases such as 
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Disease Vaccine Administration

Diphtheria

The Diphtheria-Tetanus-Pertussis (DTP) vaccine,
administered alongside tetanus and pertussis, is
recommended to be given in three doses at 6 weeks of
age, followed by three booster doses at 2 years, 4-7
years, and 9-15 years. (27)

Hepatitis

The World Health Organization only recognises
Hepatitis A and B vaccines. Hepatitis A vaccination
is recommended for children aged one year and
older, while Hepatitis B vaccination is recommended
for infants within 24 hours of birth. The WHO
recommends all healthcare workers receive the
Hepatitis B vaccine to prevent the disease in
healthcare environments. (28)

Haemophilus
influenzae type
B (Hib)

The WHO states that Hib conjugate vaccines should
be added to all routine infant immunisation
programmes worldwide. (29)

Human
Papillomavirus
(HPV)

There are six licensed HPV vaccines, three bivalent,
two quadrivalent, and one nonavalent, protecting
against infection with types 16 and 18, responsible
for 70% of cervical cancer cases. Adolescent girls
aged 9-14 are the primary target group. The WHO
recommends a one- or two-dose schedule for girls,
young women, and older women, and two doses for
immunocompromised or HIV-infected patients. The
WHO Position on HPV vaccines (December 2022),
suggests the following vaccination schedule: 

For girls and women between 9 - 14 years and 15-
20 years, a one- or two-dose schedule is
recommended.

1.

For women older than 21 years, two doses given
six months apart are recommended.

2.

For patients who are immunocompromised or
HIV-infected, a minimum of 2 doses should be
given. (30)

3.
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measles and hepatitis B. They were successful in the
eradication of smallpox and in the progress of
elimination of polio. (22) Furthermore, in 2012, the
World Health Organisation estimated that
vaccination saves 2.5 million lives each year. (23)

The WHO classifies these vaccines into ‘Available
Vaccines’; vaccines that are already accessible, and
‘Pipeline Vaccines'; vaccines and/ or monoclonal
antibodies that are still under discovery or
development in the pharmaceutical industry. Table
3.1 lists available vaccines and summarises
information regarding their administration. (24)

Table 3.1

3.1 Classification and examples of available
vaccines

Influenza

The development of vaccines against the
influenza virus with pandemic potential,
as well as seasonal influenza vaccines
that provide short and long-term
protection, are highly prioritised by the
WHO. There are several licensed
vaccines against seasonal influenza. The
WHO has pointed out groups of
individuals that are linked with a higher
risk of complications from contracting a
seasonal influenza infection. These
groups include children aged 6-59
months, pregnant women, healthcare
workers, the elderly, and people who
have chronic medical conditions. (31)  

Measles

It is recommended that all children
should receive two doses of the measles
vaccine, either by itself or in combination
with the MR, MMR, or MMRV
vaccines and should be included in all
national immunisation programmes. (32)

Meningococcal
meningitis

Meningococcal meningitis vaccines, used
to control outbreaks, are being replaced
by polysaccharide-protein conjugate
vaccines. WHO recommends including
them in high-scale vaccination
programmes in high or intermediate
endemic countries. (33)

Mumps

Effective vaccines against mumps have
mostly been combined with the MMR
vaccine and included in national
immunisation programmes. (34)

Pertussis

DTP vaccines are a three-dose primary
series that significantly lower the risk of
severe pertussis throughout infancy. It is
recommended that the first dose should
be taken at 6 weeks of age, followed by
subsequent primary doses that should be
given at a 4–8-week interval. A booster
dose is ideally administered at two years
of age, further booster doses may be
indicated later in life. (35)

Pneumococcal disease

Three pneumococcal conjugate vaccines
are available. These target 10 or 13 of the
most common serotypes. The integration
of PVCs in childhood national
immunisation programmes globally is
recommended by the WHO. (36)

Poliomyelitis (Polio)

The Polio vaccine offers lifelong
protection against poliomyelitis. There
are six available vaccines: Inactivated,
Trivalent, Bivalent, and Monovalent.
These vaccines protect against different
types of poliovirus. (37)
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Poliomyelitis
(Polio)

The Polio vaccine offers lifelong protection against
poliomyelitis. There are six available vaccines:
Inactivated, Trivalent, Bivalent, and Monovalent.
These vaccines protect against different types of
poliovirus. (37)

Rotavirus

There are four oral rotavirus vaccines available. These
are Rotarix™, RotaTeq™, Rotavac™, and RotaSiil™
and are live, attenuated rotavirus vaccines. The WHO
recommends that these vaccines are to be included in
all national immunisation programmes, particularly in
South Asia, Southeast Asia, and sub-Saharan Africa.
The first dose should be administered shortly after 6
weeks together with the DTP vaccine. (38)

Rubella

Rubella vaccines are usually given in combination
with MR, MMR, or MMRV. The WHO recommends
that all countries should introduce a rubella-
containing vaccine in their immunisation
programme. (39)

Tetanus

The most economical way to prevent maternal and
neonatal tetanus and injury-related tetanus, is the
administration of the Tetanus Toxoid Containing
Vaccine. The WHO-recommended schedule is three
primary infant vaccines followed by three booster
doses at 12-23 months, 4-7 years, and 9-15 years,
although different national schedules exist. TTCV is
available as a single-antigen vaccine, as well as in
combination vaccines to protect other VPDs. (40)

Tuberculosis

The Bacille Calmette-Guerin (BCG) vaccine, widely
used in developing countries, protects over 80% of
neonates and infants against meningitis and TB,
particularly in children included in national childhood
immunization programs. (41)

Varicella

There are several vaccine formulations of the live
attenuated vaccine available. These are based on the
Oka VZV strain and can be available as a single
antigen or in combination with measles, mumps, and
rubella vaccines. (42)

Benefits of Vaccination
The positive effects of vaccination can be noted on
three different levels: the individual, the community,
and the socio-economic levels. (43)

4.1 Benefits at the Individual Level

Individuals of any age can benefit from vaccines.
Booster doses given during adolescence and
adulthood protect against diseases for which
vaccines were given in childhood, as they help
preserve immunity. (44)  Vaccination in individuals
with chronic conditions may reduce the risk of 

complications. For example, the influenza virus
increases the chance of an acute cardiovascular
event in individuals with existing chronic
conditions. However, those individuals who are
immunised against influenza have a much lower risk
of experiencing an acute cardiovascular event. (45).
Hence vaccines reduce the chance of complications
of the infectious disease. 

4.2 Benefits at the Community Level

The main benefit of vaccination in the community is
in reaching herd immunity. Herd immunity is the
result of high levels of vaccination among the
general population, which hinders disease
transmission to unvaccinated individuals. Taking
measles as an example, herd immunity is reached
when vaccine coverage levels are higher than 95%,
this has only been achieved in four European
nations. (46) Another advantage is the fact that
effective vaccination programmes contribute to a
decrease in the use of antibiotics and hence lower
the spread of antimicrobial resistance.  For
example, a 64% decrease in antibiotic prescriptions
for respiratory infections was associated with the
administration of the influenza vaccine in Ontario,
Canada. (47)

4.3 Benefits at the Socio-Economic Level

Vaccination at all ages delivers economic benefits.
These include reduced consumption of medicines
and shorter hospital stays. For working individuals,
vaccination can be cost-saving if one includes the
cost of lost productivity. (48)Vaccination during
one’s lifetime is considered to be affordable. In
Europe, the estimated amount to give around 17
vaccines throughout life is €4000, which costs less
than other approaches at the population level. (49)
Vaccines have an impact on school attendance in
children. For example, school vaccination
programmes in the US have resulted in lower
absenteeism rates during influenza season. (50)
Moreover, immunisation programmes lower the
risks of outbreaks in schools. A study carried out by
the University of Minnesota in 2002 concluded that 
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Vaccine
Countries with

vaccines on
schedule, no. (%)

Coverage, %

Global
WHO Region

AFR AMR EMR EUR SEAR WPR

BCG 155 (80) 87 80 87 90 93 91 92

DTPcv (1) 194 (100) 89 80 90 91 97 93 94

DTPcv (3)  194 (100) 84 72 83 84 94 91 93

HepB-
(BD) 

103 (53) 45 18 65 32 42 58 80

HepB (3)  190 (98) 84 72 83 84 91 91 93

Hib (3) 193 (99) 76 72 83 84 93 91 32

HPV, first 130 (67) 21 33 68 2 37 5 5

HPV, last 130 (67) 15 22 52 0 32 3 3

MCV (1) 194 (100) 83 69 84 83 93 92 92

MCV (2) 188 (97) 74 45 76 78 91 85 91

PCV (3) 157 (81) 60 68 78 55 83 58 23

Pol (3) 194 (100) 84 71 82 85 94 91 91

RCV (1) 173 (89) 68 36 84 42 93 92 92

Rota, last 120 (62) 51 51 74 58 31 68 4

Vaccine 

WHO region coverage

Countries
with

vaccines on
schedule,
no. (%)

Global  AFR AMR EMR EUR SEAR   WPR

BCG 156 (80) 84 78 81 88 92 85 89

DTPcv (1) 194 (100) 86 80 86 89 97 86 91

DTPcv (3)   194 (100) 81 71 80 82 94 82 90
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introducing varicella to the immunisation
programmes of schools significantly reduced
varicella outbreaks in school environments. (51) In
adults, vaccination, not only prevents disease but
also improves quality of life by increasing
productivity and self-reliance. (52) 

Vaccination Rates

Table 5. 1: shows the rates of vaccinations in the year 2022. (53)



HepB-
(BD) 

111 (57) 42 17 59 33 43 51 78

HepB (3)  190 (98) 80 71 80 82 91 82 90

Hib (3) 192 (99) 71 71 79 82 81 82 29

HPV, last 116 (60) 12 21 38 — 27 2 2

MCV (1) 194 (100) 81 68 84 82 94 86 91

MCV (3) 183 (94) 71 41 75 77 91 78 91

PCV (3) 154 (79) 51 66 74 54 82 29 19

Pol (3) 194 (100) 80 70 79 83 94 82 90

RCV (1) 173 (89) 66 35 84 42 94 86 91

Rota, last 118 (61) 49 52 69 57 34 61 2

Table 5. 2: show the rate of vaccination in the different regions of WHO in 2021 (54)

Table 5.2 shows that WHO countries 80% had this
vaccine as part of their national immunisation
schedule. From the year 2021 to the year 2022 there
was an overall increase in the rate of vaccination. In
the case of the BCG vaccine, the increased demand
for the vaccine was causing a shortage. Nowadays,
the idea of targeted therapy in which only high-risk
groups are vaccinated is becoming more popular,
especially in Europe. The reasons for this vary, the
most common being low risk of exposure and a
risk-benefit trade-off.  Despite all this, the rates of
vaccination are still highest in Europe (53, 54, 55). 

With regards to diphtheria, tetanus and pertussis
vaccines the tables 5.1 and 5.2 show that the rate
has either remained high or increased. This vaccine
is found on the national immunisation record of
every WHO country. This trend can be observed for
the polio vaccine and the first dose of the measles 

vaccine. The third dose of the measles vaccine was
found in the national immunisation schedule for
97% of the countries. The highest rate of
immunisation for these vaccines is in the European
region of WHO (53, 54).

With regards to hepatitis B, a birth dose is given in
countries where the child has a high chance of being
infected. This is why the rates of hepatitis B-BD is
so low compared to other vaccines and why it is
only on the national immunisation schedule for
only 57% of the WHO countries. This is followed by
2 other hepatitis B immunizations as the schedule
for hepatitis B is in three doses. The third dose of
hepatitis B is found in 98% of the WHO countries.
The rates of vaccination for hepatitis B have also
seen an increase from 2021 to 2022. The highest rate
of hepatitis B birth dose and third dose were in the
West Pacific region (53, 54, 56).
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The third dose of the human influenza B virus is
found on the immunisation record of 99% of WHO
countries. From the year 2021 to the year 2022 there
was an increase in the rate of immunisation. The
highest rate of immunisation in 2022 was in Europe
(53, 54).

The immunisation rate for HPV was the  highest in
the American region. This vaccine is only found in
67% of the national immunisation schedules (53).
The  pneumococcal vaccine is in the national
immunisation schedule of 81% of WHO countries.
The rate has increased from 2021 to 2022 with the
highest rate in 2022 being in Europe (53, 54). The
rubella vaccine is 89% of the immunisation
schedules. The rates of vaccination have also
increased from 2021 and the highest immunisation
rates were in the European region. The rotavirus
vaccine is listed in 62% of countries. The highest
rate of immunisation was in the American region
(53, 54).

In 2020 the WHO published an immunisation
agenda, this agenda is aimed at lowering the
morbidity and mortality of vaccine-preventable
disease, hence improving the rate of immunisation
(57).  

Debunking Myths
In the following, vaccine myths will be discussed
and evidence will be used to debunk them. 

Potential allergens in vaccines

The MMR vaccine contains certain traces of
antibiotics, such as neomycin and gelatin, both of
which can cause anaphylactic reactions. MMR is
therefore contraindicated in patients who suffer
from anaphylactic reactions. MMR vaccine is
derived from the chick embryo fibroblast tissue
culture and therefore people who are allergic to egg
proteins could be affected. Patients who suffer from
these reactions should test for immunoglobulin.  
(58)
In conclusion these reactions are of a rare side effect
however it is true that some vaccines can cause
certain adverse reactions. (58)

Are vaccines toxic?

Aluminium, a neurotoxin, is used in vaccines to
induce long-term memory of target antigens.
However, it is not recommended to exceed the
recommended dose. Hepatitis B vaccine contains
0.6mg of aluminium, equivalent to the dietary
intake needed. Formaldehyde is used in vaccines
with 1mg, lower than normal human body levels.
These substances are added to adjust the vaccine's
pH, preventing toxic doses. (18)
In conclusion no vaccine can be released unless
certified within the therapeutic range and therefore
no vaccine is toxic. (18)

The alleged association of autism with MMR is a
widespread myth. This association raised concern
due to a now rejected publication from 1999 in a
Lancet journal that is still quoted today.
Nevertheless many studies were conducted which
have rejected this alleged association. (59) Figure 1
shows the first studies that were reported  to
compare the trends of autism in relation to the
MMR vaccine. (60)

As seen in figure 1, the first study was conducted
throughout 1979-1998. When the trends of autism
were compared before and after the administration
of MMR there seemed to be no sudden increase in
autism cases. This study was based in the UK. In
California another study focused on cohorts born
between 1980-1994, and looked at the annual trends
of autism and MMR coverage were compared and
there was no correlation present. In Yokohama and
Japan, children born between 1988-1996 were
studied. Here the findings were that Autism increase
persisted after the MMR vaccine was withdrawn.
(60)
 

In 1988-1999 in the UK, General practitioners
conducted a study in patients who were 12 years
and younger, unlike other studies in which the
patients were younger. In this study there was the
first reported diagnosis of autism. The incidence of
autism increased while MMR vaccination remained
the same. (60)

Autism
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A recent study suggests that there might be a slight
possibility in children that are at high risk for
Autism, that is their siblings are Autistic. The study
concluded that there was no correlation between the
MMR vaccine itself and autism. (60)

Many other studies were conducted in the UK,
Atlanta Georgia, Japan, Denmark and the US.
Studies were of different natures including
retrospective cohort and case control. In all of these
studies, there was no correlation between MMR
and autism. (60)
 

Even though these studies all seem promising, we
need to bear in mind that they still have their
limitations as they rely on population-level data
that could be changed by different factors which are
at their exposure. (60)

Figure 6.1 The first ecological studies to compare MMR and autism (60)

In 2014, a meta-analysis was performed to confirm
that there is no relation whatsoever between the
MMR vaccine and the onset of Autism. (61) The
CDC specifically recommends MMR vaccines
under the title ‘Understanding MMR Vaccine
Safety.’ (62)

In conclusion, there are many proofs of the lack of
association between the two, however, unnecessary
hesitancy still persists. (61)

Is a young immune system capable of
handling vaccines?

Parents worry about the amount of vaccines their
kids are receiving in such a short time period. Even
though many vaccines have been added, these
vaccines have had different immunological changes,
that is, immunogenic proteins have decreased.
Therefore less effect on the immune system is
present while still protecting children from disease.  
(65)
 

In conclusion, Parents worry vaccines may be too
much for their children's immune systems, but
infants can handle daily challenges, making
vaccines less immunologically challenging than
daily challenges and therefore vaccines can be given  
at this age. (65)

Are vaccines safe to combine?

For years, evidence supports this strategy.  
Different types of lymphocytes in vaccines can
respond to different antigens simultaneously.
Nowadays, newer drugs with smaller antigen
numbers and purified properties are better for the
immune system (18)

COVID-19 Vaccination in children and parent
hesitancy

https://doi.org/10.1186/s40479-019-0101-8
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Children infected with COVID-19 experienced
milder clinical symptoms than adults. However, a
significant number of cases of inflammatory
manifestations after infection, such as multisystem
inflammatory syndrome in children (MIS-C), were
noted. (66) 

Both European and U.S. agencies approved the use
of the BNT162b2 mRNA COVID-19 (Pfizer-
BioNTech) vaccine for use in children aged 5-11
years as a two-dose series and as a booster dose in
children aged 12-15 years by February 2022.(67) In
a global crisis during the COVID-19 pandemic,
vaccine hesitancy and refusal was a barrier to
vaccine administration, especially in children.
Parents were concerned about possible side effects
of the COVID-19 vaccine, and some even stated
that the vaccine can alter human genes. A strong
relationship was noted between parents’ attitudes
towards vaccinating children against COVID-19
and their children’s overall vaccination status.
Almost half the number of parents who held the
belief that COVID-19 vaccines are safe had
vaccinated their children whereas only one-fifth of
parents who do not believe that COVID-19 vaccines
are safe vaccinated their children. (68) 

Multiple studies have proved that COVID-19
vaccination protects children. For example, in
Israel, around 200, 000 children participated in an
observational study. Rates of COVID-19 infection
according to vaccination status in children (5-10
years) and adolescents (12-15 years), for two weeks
when the omicron variant was dominant in Israel,
were studied. Rates of COVID-19 infection in
children who received the two doses of the
BNT162b2 mRNA COVID-19 vaccine where more
than two times lower than children of the same age
who received one dose. (69) Therefore, the
BNT162b2 mRNA COVID-19 vaccine protects
children against severe complications of infection
and hospitalisation. (70)

of many diseases. The importance of vaccines in
public health is highlighted in the fact that they are
an affordable measure to lower disease rates and
improve the quality of life of a population. Several
misconceptions about vaccines exist due to a lack of
understanding of how they work. Myths
surrounding vaccines lower vaccination rates and as
a result, the benefits of vaccines are less felt, both
on the individual and population level. This will put
the global health systems into jeopardy as it will
lead to a comeback of diseases we today have the
tools to prevent. Therefore, patient education,
training of health care workers and evidence-based
information are of main importance in vaccination
programmes, to dispel misinformation, improve
immunisation rates and protect public health. 

Conclusion
Vaccines have repeatedly been shown to cause a
reduction in the incidence, morbidity, and mortality
of
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Abbreviation Definition

AFR African region of WHO

AMR American region of WHO

APCs Antigen-presenting cells

BCG Bacille Calmette Guerin vaccine

DTaP Diphtheria, tetanus and acellular pertussis

DTP Diphtheria, tetanus and pertussis 

EMR Eastern Mediterranean region of WHO

EUR European region of WHO

Hib Human influenza B vaccine

HPV Human Papillomavirus
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ITP Immune Thrombocytopenic Purpura

MCV Measles containing vaccine

MHC Major histocompatibility cells 

MMR Measles, Mumps and Rubella

MMRV Measles, Mumps, Rubella and Varicella

MR Measles and rubella

PAMPs Pathogen Associated Molecular Patterns

PCV Pneumococcal vaccine

PRRs Pattern recognition receptors

RCV Rubella vaccine

RIG-1 Retinoic acid inducible gene 1 like receptors 

SEAR South East Asia region of WHO

TCR T cell receptors

TLR Toll like receptors

TTCV Tetanus Toxoid Containing Vaccine

VPDs Vaccine Preventable Diseases

WHO World Health Organisation

WPR Western Pacific region of WHO 

Authors’ Contribution
Michaela Fenech paid contributions to the
following sections: ‘Vaccine-preventable diseases’,
‘Benefits of Vaccination’ and ‘COVID-19
vaccination in children and parent hesitancy’. 

Erica Busuttil paid contributions to the following
sections: ‘Introduction’, ‘Methodology’ and
‘Vaccination Rates’.

Mireille Pace paid contributions to the following
sections: ‘What causes vaccine hesitation in parents’
and ‘Debunking myths.’

References

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

immunology. J Glob Infect Dis. 2011
Jan;3(1):73–8.
National Immunisation Schedule [Internet].
[cited 2023 Nov 7]. Available from:
https://healthservices.gov.mt/en/phc/pchyhi/Pag
es/National-Immunisation-Schedule.aspx
Iwasaki A, Omer SB. Why and how vaccines
work. Cell. 2020 Oct 15;183(2):290–5.
Yadav DK, Yadav N, Khurana SMP.
Vaccines: present status and applications.
Animal Biotechnology. Elsevier; 2020. p. 523–
42.
Kallerup RS, Foged C. Classification of
Vaccines. In: Foged C, Rades T, Perrie Y,
Hook S, editors. Subunit Vaccine Delivery.
New York, NY: Springer New York; 2015. p.
15–29.
Coffman RL, Sher A, Seder RA. Vaccine
adjuvants: putting innate immunity to work.
Immunity. 2010 Oct 29;33(4):492–503.
Ogden SA, Ludlow JT, Alsayouri K.
Diphtheria tetanus pertussis (dtap) vaccine.
StatPearls. Treasure Island (FL): StatPearls
Publishing; 2023.
Travieso T, Li J, Mahesh S, Mello JDFRE,
Blasi M. The use of viral vectors in vaccine
development. npj Vaccines. 2022 Jul 4;7(1):75.
Ura T, Okuda K, Shimada M. Developments
in Viral Vector-Based Vaccines. Vaccines
(Basel). 2014 Jul 29;2(3):624–41.
Knezevic I, Liu MA, Peden K, Zhou T, Kang
H-N. Development of mRNA Vaccines:
Scientific and Regulatory Issues. Vaccines
(Basel). 2021 Jan 23;9(2).
Pardi N, Hogan MJ, Porter FW, Weissman D.
mRNA vaccines - a new era in vaccinology.
Nat Rev Drug Discov. 2018 Apr;17(4):261–79.
Barbier AJ, Jiang AY, Zhang P, Wooster R,
Anderson DG. The clinical progress of mRNA
vaccines and immunotherapies. Nat
Biotechnol. 2022 Jun;40(6):840–54.
Majid U, Ahmad M. The factors that promote
vaccine hesitancy, rejection, or delay in parents.
Qual Health Res. 2020 Sep;30(11):1762–76.
Senier L. “It’s Your Most Precious Thing”: 

1.

2.

3.

Greenwood B, Salisbury D, Hill AVS. Vaccines
and global health. Philos Trans R Soc Lond B
Biol Sci. 2011 Oct 12;366(1579):2733–42.
Marshall JS, Warrington R, Watson W, Kim
HL. An introduction to immunology and
immunopathology. Allergy Asthma Clin
Immunol. 2018 Sep 12;14(Suppl 2):1–10.
Clem AS. Fundamentals of vaccine
immunology

https://sciwheel.com/work/bibliography/9840340
https://doi.org/10.1371/journal.pone.0206039
https://doi.org/10.1521/pdps.2021.49.2.273
https://doi.org/10.1521/pdps.2021.49.2.273
https://doi.org/10.1007/s11920-014-0534-0
https://doi.org/10.1007/s11920-014-0534-0
https://doi.org/10.1007/s00213-023-06431-6
https://www.ncbi.nlm.nih.gov/books/NBK519503
https://www.psychologytoday.com/intl/contributors/susan-krauss-whitbourne-phd-abpp
https://psychscenehub.com/psychpedia/borderline-personality-disorder-dsm-5-and-icd-11-diagnostic-criteria
https://psychscenehub.com/psychpedia/borderline-personality-disorder-dsm-5-and-icd-11-diagnostic-criteria
https://psychscenehub.com/psychpedia/borderline-personality-disorder-dsm-5-and-icd-11-diagnostic-criteria
https://doi.org/10.1016/j.jrp.2019.04.006
https://www.ncbi.nlm.nih.gov/books/NBK430883/
https://doi.org/10.1007/s40473-017-0103-z
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562


WHO position paper on hepatitis A vaccines –
June 2012. Wkly Epidemiol Rec. 2012 Jul
13;87(28/29):261–76.
Haemophilus influenzae type b (Hib)
Vaccination Position Paper [Internet]. [cited
2023 Dec 15]. Available from:
https://www.who.int/publications/i/item/who-
wer8839-413-426
Human papillomavirus vaccines: WHO
position paper, December 2022 [Internet]. [cited
2023 Dec 15]. Available from:
https://www.who.int/publications/i/item/who-
wer9750-645-672
World Health Organization. Vaccines against
influenza: WHO position paper—May 2022.
2022.
Japanese Encephalitis Vaccines: WHO position
paper [Internet]. [cited 2023 Dec 15]. Available
from:
https://www.who.int/publications/i/item/who-
wer9009-69-88
WHO Guidelines for malaria. Geneva: World
Health Organization; 2021.
WHO. Measles vaccines: WHO position paper
– April 2017. Wkly Epidemiol Rec. 2017 Apr
28;92(17):205–27.
Meningococcal A conjugate vaccine: updated
guidance, February 2015 [Internet]. [cited 2023
Dec 15]. Available from:
https://www.who.int/publications/i/item/WHO-
WER9008-57-62
Mumps virus vaccines: WHO position paper,
2007 [Internet]. [cited 2023 Dec 15]. Available
from:
https://www.who.int/publications/i/item/WHO-
WER8207-51-60
Pertussis vaccines: WHO position paper. Wkly
Epidemiol Rec. 2010 Oct 1;85(40):385–400.
Slotved H-C, Fuursted K. Increased choices of
pneumococcal vaccines for policy makers.
Lancet Infect Dis. 2023 May;23(5):519–20.
Polio vaccines: WHO position paper – March
2016 [Internet]. [cited 2023 Dec 15]. Available
from:
https://www.who.int/publications/i/item/WHO-
WER9112 20

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Worst‐Case Thinking, Trust, and Parental
Decision Making about Vaccinations*. Sociol
Inq. 2008 May;78(2):207–29.
17.     Bianco A, Mascaro V, Zucco R, Pavia
M. Parent perspectives on childhood
vaccination: How to deal with vaccine
hesitancy and refusal? Vaccine. 2019 Feb
8;37(7):984–90.
Janković S. Childhood vaccination in the
twenty-first century: Parental concerns and
challenges for physicians. Arh Farm (Belgr).
2019;69(6):452–68.
Facciolà A, Visalli G, Orlando A, Bertuccio
MP, Spataro P, Squeri R, et al. Vaccine
hesitancy: An overview on parents’ opinions
about vaccination and possible reasons of
vaccine refusal. J Public Health Res. 2019 Mar
11;8(1):1436.
Jong EC, Stevens DL, editors. Netter’s
Infectious Diseases - E-Book: Netter’s
Infectious Diseases - E-Book. 2nd ed. Elsevier
Health Sciences; 2021.
Wicker S, Maltezou HC. Vaccine-preventable
diseases in Europe: where do we stand? Expert
Rev Vaccines. 2014 Aug;13(8):979–87.
Herman JS, Hill DR. Vaccine-preventable
diseases and their prophylaxis. Infect Dis Clin
North Am. 2012 Sep;26(3):595–608.
23.     FRANÇAIS C. Decade of Vaccines
Collaboration - Global health and development
- About Gavi - Gavi, the Vaccine Alliance.
Immunization, Vaccines and Biologicals
[Internet]. [cited 2023 Dec 15]. Available from:
https://www.who.int/teams/immunization-
vaccines-and-biologicals/diseases
The Immunological Basis for Immunization
Series.
Dengue vaccines: WHO position paper –
September 2018 [Internet]. [cited 2023 Dec 15].
Available from:
https://www.who.int/publications/i/item/who-
wer9335-457-476
World Health Organization. Diphtheria
vaccine: WHO position paper, August 2017 -
Recommendations. Vaccine. 2018 Jan
4;36(2):199–201.

https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/7215150
https://sciwheel.com/work/bibliography/7215150
https://sciwheel.com/work/bibliography/7215150
https://sciwheel.com/work/bibliography/14895115
https://sciwheel.com/work/bibliography/14895115
https://sciwheel.com/work/bibliography/15790028
https://sciwheel.com/work/bibliography/15790028
https://sciwheel.com/work/bibliography/15790028
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562


50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

2011 Feb;27(1):34-42.
Lee BR, Feaver SL, Miller CA, Hedberg CW,
Ehresmann KR. An elementary school
outbreak of varicella attributed to vaccine
failure: policy implications. Journal of
Infectious Diseases. 2004 Aug 1;190(3):477-83.
de Gomensoro E, Del Giudice G, Doherty TM.
Challenges in adult vaccination. Annals of
medicine. 2018 Apr 3;50(3):181-92.
Kaur G, Danovaro-Holliday MC, Mwinnyaa
G, Gacic-Dobo M, Francis L, Grevendonk J, et
al. Routine Vaccination Coverage - Worldwide,
2022. MMWR Morb Mortal Wkly Rep. 2023
Oct 27;72(43):1155–61.
Rachlin A, Danovaro-Holliday MC, Murphy
P, Sodha SV, Wallace AS. Routine Vaccination
Coverage - Worldwide, 2021. MMWR Morb
Mortal Wkly Rep. 2022 Nov 4;71(44):1396–
400.
Lancione S, Alvarez JV, Alsdurf H, Pai M,
Zwerling AA. Tracking changes in national
BCG vaccination policies and practices using
the BCG World Atlas. BMJ Glob Health. 2022
Jan;7(1).
Moturi E, Tevi-Benissan C, Hagan JE,
Shendale S, Mayenga D, Murokora D, et al.
Implementing a Birth Dose of Hepatitis B
Vaccine in Africa: Findings from Assessments
in 5 Countries. J Immunol Sci. 2018 Aug
2;Suppl(5):31–40.
Immunization Agenda 2030: A Global Strategy
To Leave No One Behind [Internet]. [cited 2023
Dec 4]. Available from:
https://www.who.int/publications/m/item/immu
nization-agenda-2030-a-global-strategy-to-
leave-no-one-behind
Spencer JP, Trondsen Pawlowski RH, Thomas
S. Vaccine Adverse Events: Separating Myth
from Reality. Am Fam Physician. 2017 Jun
15;95(12):786–94.
Pivetti M, Melotti G, Mancini C. Vaccines and
autism: a preliminary qualitative study on the
beliefs of concerned mothers in Italy. Int J Qual
Stud Health Well-being. 2020
Dec;15(1):1754086.
DeStefano F, Shimabukuro TT. The MMR 21

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Cohen R, Martinón-Torres F, Posiuniene I,
Benninghoff B, Oh K-B, Poelaert D. The value
of rotavirus vaccination in europe: A call for
action. Infect Dis Ther. 2023 Jan;12(1):9–29.
Vynnycky E, Knapp JK, Papadopoulos T,
Cutts FT, Hachiya M, Miyano S, et al.
Estimates of the global burden of Congenital
Rubella Syndrome, 1996-2019. Int J Infect Dis.
2023 Dec;137:149–56.
Vantava S, Hefele L, Virachith S, Vannachone
S, Khounvisith V, Nouanthong P, et al. Low
seroprotection against diphtheria and tetanus
in Lao adolescents. Trop Med Int Health. 2023
Jun;28(6):501–6.
Varicella and herpes zoster vaccines: WHO
position paper, June 2014 [Internet]. [cited 2023
Dec 15]. Available from:
https://www.who.int/publications/i/item/who-
wer-8925-265-288
Tate J, Aguado T, Belie JD, Holt D,
Karafillakis E, Larson HJ, et al. The life-course
approach to vaccination: Harnessing the
benefits of vaccination throughout life.
Vaccine. 2019 Oct 16;37(44):6581–3.
Clar C, Oseni Z, Flowers N, Keshtkar-Jahromi
M, Rees K. Influenza vaccines for preventing
cardiovascular disease. Cochrane Database
Syst Rev. 2015 May 5;2015(5):CD005050.
Kwong JC, Maaten S, Upshur REG, Patrick
DM, Marra F. The effect of universal influenza
immunization on antibiotic prescriptions: an
ecological study. Clin Infect Dis. 2009 Sep
1;49(5):750–6.
Wateska AR, Nowalk MP, Zimmerman RK,
Smith KJ, Lin CJ. Cost-effectiveness of
increasing vaccination in high-risk adults aged
18-64 Years: a model-based decision analysis.
BMC Infect Dis. 2018 Jan 25;18(1):52.
Ethgen O, Cornier M, Chriv E, Baron-Papillon
F. The cost of vaccination throughout life: A
western European overview. Hum Vaccin
Immunother. 2016 Aug 2;12(8):2029–37.
Hull HF, Ambrose CS. The impact of school-
located influenza vaccination programs on
student absenteeism: a review of the US
literature. The Journal of School Nursing.
fffffff

https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/15549201
https://sciwheel.com/work/bibliography/15549201
https://sciwheel.com/work/bibliography/15549201
https://sciwheel.com/work/bibliography/15549201
https://sciwheel.com/work/bibliography/15790035
https://sciwheel.com/work/bibliography/15790035
https://sciwheel.com/work/bibliography/15790035
https://sciwheel.com/work/bibliography/15790035
https://sciwheel.com/work/bibliography/15790035
https://sciwheel.com/work/bibliography/15689974
https://sciwheel.com/work/bibliography/15689974
https://sciwheel.com/work/bibliography/15689974
https://sciwheel.com/work/bibliography/15689974
https://sciwheel.com/work/bibliography/15689974
https://sciwheel.com/work/bibliography/10891781
https://sciwheel.com/work/bibliography/10891781
https://sciwheel.com/work/bibliography/10891781
https://sciwheel.com/work/bibliography/10891781
https://sciwheel.com/work/bibliography/10891781
https://sciwheel.com/work/bibliography/1490457
https://sciwheel.com/work/bibliography/1490457
https://sciwheel.com/work/bibliography/1490457
https://sciwheel.com/work/bibliography/1490457
https://sciwheel.com/work/bibliography/4504497
https://sciwheel.com/work/bibliography/4504497
https://sciwheel.com/work/bibliography/4504497
https://sciwheel.com/work/bibliography/4504497
https://sciwheel.com/work/bibliography/4504497
https://sciwheel.com/work/bibliography/15790103
https://sciwheel.com/work/bibliography/15790103
https://sciwheel.com/work/bibliography/15790103
https://sciwheel.com/work/bibliography/15790103
https://sciwheel.com/work/bibliography/15790103
https://sciwheel.com/work/bibliography/3894058
https://sciwheel.com/work/bibliography/3894058
https://sciwheel.com/work/bibliography/3894058
https://sciwheel.com/work/bibliography/3894058


aged 5–17 Years—VISION Network, 10 States,  
April 2021–January 2022. MMWR. Morbidity
and mortality weekly report. 2022;71.

22

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

vaccine and autism. Annu Rev Virol. 2019 Sep
29;6(1):585–600.
Gabis LV, Attia OL, Goldman M, Barak N,
Tefera P, Shefer S, et al. The myth of
vaccination and autism spectrum. Eur J
Paediatr Neurol. 2022 Jan;36:151–8.
Mrozek-Budzyn D, Kiełtyka A, Majewska R.
Lack of association between measles-mumps-
rubella vaccination and autism in children: a
case-control study. Pediatr Infect Dis J. 2010
May;29(5):397–400.
Gan G, Liu H, Liang Z, Zhang G, Liu X, Ma
L. Vaccine-associated thrombocytopenia.
Thromb Res. 2022 Dec;220:12–20.
David P, Shoenfeld Y. ITP following
vaccination. Int J Infect Dis. 2020 Oct;99:243–
4.
Boom JA, Cunningham RM, McGee LU.
Vaccine myths: setting the record straight. J
Family Strengths. 2018 Oct 23;18(1).
Rotulo GA, Palma P. Understanding COVID-
19 in children: immune determinants and post-
infection conditions. Pediatric research. 2023
Aug;94(2):434-42.
European Centre for Disease Prevention and
Control. Interim public health considerations
for COVID-19 vaccination of children aged 5–
11 years.
Pan F, Zhao H, Nicholas S, Maitland E, Liu R,
Hou Q. Parents’ decisions to vaccinate children
against COVID-19: A scoping review. Vaccines.
2021 Dec 14;9(12):1476.
Amir O, Goldberg Y, Mandel M, Bar-On YM,
Bodenheimer O, Freedman L, Ash N, Alroy-
Preis S, Huppert A, Milo R. Initial protection
against SARS-CoV-2 omicron lineage infection
in children and adolescents by BNT162b2 in
Israel: an observational study. The Lancet
infectious diseases. 2023 Jan 1;23(1):67-73.
Klein NP. Effectiveness of COVID-19 Pfizer-
BioNTech BNT162b2 mRNA vaccination in
preventing COVID-19–associated emergency
department and urgent care encounters and
hospitalizations among non-
immunocompromised children and adolescents 

https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/4533562
https://sciwheel.com/work/bibliography/3124765
https://sciwheel.com/work/bibliography/3124765
https://sciwheel.com/work/bibliography/3124765
https://sciwheel.com/work/bibliography/3124765
https://sciwheel.com/work/bibliography/3124765
https://sciwheel.com/work/bibliography/14013087
https://sciwheel.com/work/bibliography/14013087
https://sciwheel.com/work/bibliography/14013087
https://sciwheel.com/work/bibliography/15654391
https://sciwheel.com/work/bibliography/15654391
https://sciwheel.com/work/bibliography/15654391
https://sciwheel.com/work/bibliography/15736369
https://sciwheel.com/work/bibliography/15736369
https://sciwheel.com/work/bibliography/15736369

