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Abstract 

In many areas throughout the world, incidence of vaccine-preventable diseases is increasing, 

despite the availability of vaccine services. This is in part due to an increase in vaccine hesitancy, 

which is the choice to refuse or delay vaccination when vaccine services are available. Parents 

report many reasons for choosing to forgo or delay vaccinations, such as concerns about vaccine 

safety, concerns about vaccine schedules, and concerns that vaccination might cause their child 

to develop autism. This literature review examines the causes of vaccine hesitancy and its impact 

on public health. Specifically, this review will investigate the reported causes of vaccine 

hesitancy and attempt to identify the common psychological and sociological factors shared 

between those causes. These common factors can be used to create effective materials targeted 

toward vaccine-hesitant parents that can educate them productively and compassionately.  
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Introduction 

Vaccination is a tool that allows a patient’s immune system to learn to fight a disease without the 

risk caused by actually contracting the illness. With the use of vaccines, even very contagious 

and dangerous diseases like measles have been nearly eliminated from the United States (US). 

Before the introduction of the measles, mumps, and rubella (MMR) vaccine, there were around 4 

million cases of measles annually in the US. After the introduction of the MMR vaccine, 

however, cases dropped by nearly 99% (Novilla et al., 2023).  

Although common childhood vaccines like the MMR and tetanus, diphtheria, and acellular 

pertussis (TDaP or DTap) vaccines are safe and effective (Guiso et al., 2019), growing vaccine 

hesitancy movements question the safety, necessity, and schedule of many childhood 

vaccinations.  

Vaccine hesitancy is defined as the choice to delay or refuse vaccination despite the availability 

of vaccine services. Vaccine-hesitant parents report many reasons for choosing to delay or 

decline vaccinations for their children. Some of the most common are concerns about the safety 

and effectiveness of the vaccines, concerns that vaccines contain harmful ingredients or 

chemicals, concerns that too many vaccines at one time will overwhelm a child’s immune 

system, concerns that vaccines will cause autism, worries that vaccinations are a for-profit 

business, and beliefs that naturally acquired immunity is better than vaccination (Lafnitzegger & 

Gaviria-Agudelo, 2022). 

The goal of this analysis is to investigate the causes of vaccine hesitancy and its impact on public 

health. A good understanding of the causes and effects of vaccine hesitancy is necessary to 

develop strategies to address vaccine hesitancy. With the knowledge gathered through this 
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analysis, materials can be developed that communicate information to vaccine-hesitant parents in 

compassionate and easily understandable ways.  

History of Vaccine Hesitancy 

18th and 19th Century Vaccine Hesitancy 

Vaccine hesitancy has existed for as long as vaccines have. In 1796, Edward Jenner developed 

the first vaccine, using intentional infection with cowpox to protect against infection with the 

more serious smallpox. Jenner faced significant backlash to his vaccine, including opposition 

from religious leaders who believed that the vaccine was against God’s will, and rumors that the 

vaccine caused a woman to grow bull's horns (Nuwarda et al., 2022). 

Through the 19th century, anti-vaccination societies and movements grew in the US and the 

United Kingdom (UK), mostly in response to attempts by lawmakers to pass mandatory 

vaccination laws. These activist societies were able to get compulsory vaccination laws repealed 

in some US states. However, “in 1905… the US Supreme Court ruled that the state may be 

justified in restricting individual liberty under the pressure of great dangers to ensure public 

safety” (Nuwarda et al., 2022, p. 4). This ruling was a blow for the organized anti-vaccine 

movements of the time, as it allowed for the implementation of vaccine mandates in the US, 

which had been the target of many anti-vaccination society campaigns.   

20th Century Vaccine Hesitancy 

In the 20th century, vaccines for tuberculosis, yellow fever, pertussis, tetanus, and polio were 

introduced. These vaccines decreased the incidence of these diseases and decreased childhood 

mortality, but alongside the successes of these vaccines also came doubters who questioned their 

safety and efficacy (Nuwarda et al., 2022).  
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A serious blow to vaccine trust came in 1955, when batches of polio vaccines were released with 

live polio viruses in them, instead of the inactivated viruses that were supposed to be in the 

vaccine. This vaccine was given to 120,000 children, 70,000 of whom developed polio. 200 of 

these children became permanently disabled, and 10 children died. This vaccine recall shook the 

public's trust in vaccines and the pharmaceutical industry (Nuwarda et al., 2022).  

Further doubts about vaccine safety came about in the 1970s, when stories of patients developing 

seizures and neurologic problems were linked to the diphtheria, tetanus, and pertussis (DTP) 

vaccine. Although the Independent Joint Commission on Vaccination and Immunization (JCVI) 

determined that the risk of developing neurologic problems from the DTP vaccine was extremely 

low, vaccine rates dropped (from 81% in 1974 to 31% in 1980 in the UK), and the UK 

experienced an outbreak of pertussis (Nuwarda et al., 2022).  

In 1998, a British doctor named Andrew Wakefield published a controversial paper connecting 

the MMR vaccine to the development of autism in 12 children (Nuwarda et al., 2022). These 

children were all experiencing gastrointestinal disease and regressive developmental disorder, 

which the authors of the paper attributed to possible environmental factors, indicating that the 

MMR vaccine may have been the cause (Eggertson, 2010). However, many aspects of the 

research done in this paper have been called into question in the years since. The study’s small 

sample size and lack of a control group have raised concerns about the reliability of the results 

(Eggertson, 2010). 

In January of 2010, Britain’s General Medical Council ruled that Wakefield had acted unethically 

in the process of the research, and that the children had been carefully selected for the purposes 

of the paper. Additionally, it was discovered that some of the funding for the research came from 

lawyers representing parents who were involved in lawsuits against vaccine companies 
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(Eggertson, 2010). Essentially, these parents already believed that the MMR vaccine had caused 

their children to develop autism, and already had a financial interest in this being proven before 

their children were chosen to participate in Wakefield’s research, and they provided Wakefield 

with financial resources to aid him in providing the results they wanted to see.  

No studies in the years since have been able to replicate Wakefield’s findings, and the paper was 

retracted in March of 2010 (Nuwarda et al., 2022). Additionally, in May of 2010, Wakefield was 

struck off the medical register by the General Medical Council, leaving him unable to practice 

medicine in the UK (Kmietowicz, 2010). However, despite the lack of evidence, the link 

between the MMR vaccine and autism has received widespread media coverage. In the time 

since the publication of Wakefield’s paper, MMR vaccination rates have decreased, and measles 

cases have increased (Nuwarda et al., 2022).  

21st Century Vaccine Hesitancy 

Starting at the end of 2019, the COVID-19 virus caused a global pandemic, shutting down 

normal life across the world. However, when the COVID-19 vaccine was introduced at the end 

of 2020, many skeptics emerged. A 2020 survey of parents in a population known for high 

compliance with common childhood vaccines reported fear of side effects, concerns about 

vaccine safety in general, and concerns that the vaccine was being introduced for political or 

economic reasons, not medical ones (Fedele et al., 2021). Additionally, concerns about the 

impartiality of the research, concerns about how quickly the vaccine was developed, and 

concerns about unknown long-term side effects made many Americans hesitant to get vaccinated 

(Nuwarda et al., 2022). A 2021 survey of US parents found that around 40% of parents wanted to 

wait and see how others reacted to the vaccine before they vaccinated their children for 

COVID-19 (Hammershaimb et al., 2021). Attitudes towards vaccination in general were affected 
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by the COVID-19 pandemic and the release of the COVID-19 vaccine, as the pandemic and 

vaccine were highly politicized, and the trustworthiness of medical companies and governments 

were called into question (Nuwarda et al., 2022).  

Vaccine Hesitancy in the Current Day 

While many people view vaccines as a personal choice, vaccine hesitancy can have a large effect 

on the communities of those who choose to abstain from vaccinations. In 2019, the World Health 

Organization (WHO) named vaccine hesitancy as one of the top ten threats to global public 

health (Brugnoli & Delmastro, 2025).  

Vaccine Hesitancy and Pertussis 

Pertussis cases in the US began decreasing with the introduction of the first DTP vaccine in 

1940. However, the cases of neurologic problems associated with the DTP vaccine caused 

hesitancy around DTP vaccine acceptance (Centers for Disease Control and Prevention [CDC], 

2025a; Guiso et al., 2019; Nuwarda et al., 2022). 

 
Figure 1. Reported cases of Pertussis in the US by year from 1925-2025 (CDC, 2025a). 
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A study from 1974 estimated that around one in every 20,000 children given the DTP vaccine 

would experience neurologic damage as a result. In response, scientists developed the TDaP 

vaccine, which contains pertussis virulence factors as opposed to an inactivated whole cell. This 

vaccine passed thorough safety reviews and has not been associated with the neurologic 

problems that had been connected to its predecessor (Guiso et al., 2019). As seen in Figure 1, 

cases reached a low point of 1,010 cases in 1976 (CDC, 2025a). However, in the years from 

1976-2019, annually reported cases of pertussis have trended upwards until 2020, where there 

was a sharp decrease in pertussis cases related to quarantines and preventative measures taken to 

prevent the spread of COVID-19 (CDC, 2025a). However, provisional data for 2024 and 2025 

show a reported 43,402 cases of pertussis in the US in 2024 and 28,307 cases of pertussis in the 

US in 2025 (CDC, 2025d). These results represent some of the highest case numbers in the US 

since the introduction of the TDaP vaccine in 1985 (CDC, 2025a). 

 
Figure 2. Incidence of Pertussis in the US from 1990-2023 stratified by age (CDC, 2025c).  

 

The CDC’s vaccine schedule recommends that the TDaP vaccine be given to the mother in 

pregnancy, and then to the infant in their first six months of life. Following that, a child should 

receive a booster around age 11 or 12, and then all adults should receive a booster every 10 years 
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(CDC, 2025b). It could then be possible to attribute the increase in pertussis cases in the US to 

adults missing their booster shots as opposed to childhood vaccine hesitancy. However, CDC 

data shows that on average, only 1% of annual pertussis cases in the US from 1990 to 2023 were 

in individuals over 20 years old, 11% were in individuals from 11-17 years old, 13% were in 

individuals seven to ten years old, and 11% were in individuals one to six years old. Meanwhile, 

64% of cases were in individuals under one year old (CDC, 2025b). This data suggests that the 

increasing trend in pertussis cases is more likely due to unvaccinated or under-vaccinated infants 

than from adults who have missed a booster dose.  

A 2023 review of studies on prenatal and childhood pertussis vaccination found that children 

with pertussis were 4.05 times more likely to be unvaccinated and 2.95 times more likely to be 

under-vaccinated than fully vaccinated. The study observed that vaccine hesitancy was a barrier 

to pertussis prevention, as children in the vaccine-hesitant groups with “non-medical [vaccine] 

exemptions were associated with significantly higher pertussis-related risks in children” (Wang 

et al., 2023, p. 6). Therefore, addressing vaccine hesitancy is crucial for increasing vaccine 

uptake and thus decreasing pertussis cases.  

Vaccine Hesitancy and Measles 

The MMR vaccine was approved for use in the US in 1971. Following the introduction of MMR 

across the country, measles cases in the US fell by over 99%, and measles was officially 

considered eliminated from the US in the year 2000 (Novilla et al., 2023). After the widespread 

dissemination of Wakefield’s paper connecting the MMR vaccine to autism, MMR rates in the 

2000s decreased, creating an increase in individuals susceptible to measles, which is highly 

transmissible and will infect 90% of susceptible individuals who come in contact with the virus 

(Novilla et al., 2023; Nuwarda et al., 2022).  To maintain elimination status, 95% of the US 
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population needs to be fully vaccinated for measles, meaning that they receive both of the two 

required doses. By 2017, though, only 85% of the US population had received the first dose, and 

only 67% had received both doses (Novilla et al., 2023).  

 
Figure 3. Reported cases of measles in the US from 1985-2025 (CDC, 2025e).  

 

As seen in Figure 3, from 2000 to 2024, the average number of measles cases in the US was 179, 

with a low of 13 cases in 2020. However, 2,242 cases were reported in 2025, with 93% 

unvaccinated and 3% having received only one MMR dose (CDC, 2025e).  

Methods 

A search was conducted on PubMed to identify sources for review that included terms such as: 

vaccine hesitancy, anti-vaccination, pertussis vaccination, and measles vaccination. Sources were 

filtered to include only sources written in English and published from 2020-2025. These sources 

were reviewed to remove any duplicates, as well as any sources that did not discuss causes of 

vaccine hesitancy. Then an analysis of the sources was performed, reading each source and 

recording any time a reason or motivation for not vaccinating was mentioned.  
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Results 

The initial search yielded 49 sources, 41 of which remained after the review for duplicates and 

relevancy. From the analysis performed, 386 reported reasons for not vaccinating were 

identified. After sorting and grouping repeated reasons, 169 individual reasons for not 

vaccinating were identified.  

The most commonly reported reasons for not vaccinating were: concerns that vaccines are unsafe 

(5%), distrust of medical professionals/public health authorities (4%), concern about side effects 

of vaccines (3%), concerns/beliefs that vaccines are not effective (3%), and concern about the 

ingredients in vaccines (chemicals, genetically modified organisms, heavy metals, toxins, etc.) 

(3%).  

Many of the reported reasons for not vaccinating followed similar themes or motivations. As 

seen in Figure 4, five categories of common factors were identified that encompassed almost all 

of the 169 reasons for vaccine hesitancy. First is Fear/Safety Concerns. This factor includes all 

concerns about vaccine safety and efficacy, along with other fear-based motivations, such as fear 

of needles, concerns about side effects, and concerns about vaccine ingredients. Second is 

Suspicion/Political Distrust. This factor includes general distrust of doctors, medical 

professionals, governments, and pharmaceutical companies, along with conspiracy beliefs such 

as ideas that vaccines contain microchips or are a method of population control. The third factor 

is Education/Misinformation. This factor includes any reported reasons that were based on 

misinformation, such as ideas that vaccines are not useful anymore since the diseases are no 

longer prevalent, along with patients who reported not knowing about or understanding certain 

vaccines, and patients who receive vaccine information from alternative media sources such as 

social media or friends and family. The fourth factor is Convenience/Barriers to Access. This 
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factor includes patients who reported financial or physical barriers to accessing healthcare, such 

as a lack of health insurance or no doctors' offices near where they live. This factor also includes 

patients who reported that their schedule makes it difficult to get to the doctor, or patients who 

reported that they felt it was too much hassle to get vaccines, particularly annual vaccines such 

as the influenza vaccine. The fifth factor is Moral/Religious Concerns. This factor includes 

patients who reported that their religious beliefs opposed vaccination, as well as those who were 

concerned about non-halal ingredients in vaccines, those who believed that the Human 

Papillomavirus (HPV) vaccine was unnecessary in religious communities, and those who were 

concerned about aborted fetal cells being used in vaccine development. Finally, there were a few 

reported reasons that did not fit into one of these categories, so they were categorized as Other. 

These reasons include adolescents who want to rebel against parental wishes for vaccination, 

previous negative experiences with healthcare providers, previous experiences with racial 

discrimination in healthcare settings, patients who are unwilling to seek medical care due to 

immigrant status, and parents who will only give their children vaccines required by their school. 

It is possible that some reasons may plausibly fit into more than one category. For instance, a 

motivation based in political distrust may also be rooted in fear of the government, or a 

motivation based in fear may be based on a misconception. However, each reported reason was 

only counted towards one category, the category to which the majority of the motivation could be 

attributed. 
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Figure 4. Factors behind reported reasons for vaccine hesitancy. 
 

Of the 386 reported reasons for vaccine hesitancy, 42% were categorized as fear/safety concerns. 

22% were categorized as suspicion/political distrust, 19% were categorized as 

education/misinformation, 8% were categorized as convenience/barriers to access, 6% were 

categorized as moral/religious concerns, and 3% were categorized as other (Figure 4). 
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Figure 5. Reported reasons for vaccine hesitancy divided by vaccine type. 
 

Of the 386 reported reasons for vaccine hesitancy, 68 of them listed concerns about a specific 

vaccine. The COVID-19 vaccine was mentioned 27 times, the HPV vaccine was mentioned 23 

times, the influenza vaccine was mentioned 11 times, the MMR vaccine was mentioned three 

times, the TDaP vaccine was mentioned twice, and the Hepatitis B vaccine was mentioned once. 

Of fear/safety concerns, 8% were related to the COVID-19 vaccine, 5% were related to the HPV 

vaccine, 2% were related to the influenza vaccine, 2% were related to the MMR vaccine, 1% 

were related to the TDaP vaccine, 1% were related to the Hepatitis B vaccine, and 81% had no 

vaccine specified. Of suspicion/political distrust, 10% were related to the COVID-19 vaccine, 

1% were related to the HPV vaccine, 1% were related to the influenza vaccine, and 87% had no 

vaccine specified. Of education/misinformation, 7% were related to the COVID-19 vaccine, 15% 

were related to the HPV vaccine, 3% were related to the influenza vaccine, and 75% had no 

vaccine specified. Of convenience/barriers to access, 3% were related to the COVID-19 vaccine, 
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12% were related to the influenza vaccine, and 85% had no vaccine specified. Of moral/religious 

concerns, 13% were related to the HPV vaccine, and 87% had no vaccine specified. All of the 

reasons categorized as other had no vaccine specified (Figure 5).  

 
Figure 6. Factors behind reported reasons for vaccine hesitancy when vaccine services are 
available and accessible 

 

By definition, vaccine hesitancy is the choice to delay or refuse vaccination despite the 

availability of vaccine services (Lafnitzegger & Gaviria-Agudelo, 2022). Considering this, while 

addressing issues of convenience and barriers to accessing vaccination services is important, 

these reasons should not be considered when specifically discussing vaccine hesitancy. 

When the reported reasons related to convenience/barriers to access are removed from 

consideration, 353 reported reasons for vaccine hesitancy remain. 46% were categorized as 

fear/safety concerns, 24% were categorized as suspicion/political distrust, 20% were categorized 

as education/misinformation, 7% were categorized as moral/religious concerns, and 3% were 

categorized as other (Figure 6).  
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Discussion 

Reasons for Vaccine Hesitancy 

Throughout the literature, fear of vaccine harm and concern about vaccine safety emerged as the 

most prominent reported cause of vaccine hesitancy. The most commonly reported individual 

reason for choosing not to vaccinate was concern that vaccines are unsafe, and of the most 

commonly reported reasons for vaccine hesitancy, four of the top five reasons fell into the 

category of fear/safety concerns. Furthermore, fear/safety concerns represented 46% of reported 

reasons for vaccine hesitancy, almost double the next highest percentage of 24% representing 

reasons related to suspicion/political distrust (Figure 6).  

However, despite the fact that reasons related to fear/safety concerns are the most commonly 

reported reasons for vaccine hesitancy, fear/safety concerns still represent less than half of all 

reported reasons for vaccine hesitancy (Figure 6).  

Additionally, different vaccines are associated with different reasons for vaccine hesitancy. For 

example, reasons for HPV vaccine hesitancy were mostly related to education/misinformation or 

moral/religious concerns, while reasons for influenza vaccine hesitancy were related mostly to 

issues of convenience/barriers to access (Figure 5).  

This literature review highlighted the wide range of reasons for vaccine hesitancy, as well as the 

differences between vaccine hesitancy related to individual vaccines. To properly address 

vaccine hesitancy, it is essential to understand it as a complex and multifaceted issue, and 

employ multiple strategies to address the various motivations behind why someone might choose 

to abstain from vaccination.  
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Solutions for Vaccine Hesitancy 

The most effective approach to addressing vaccine hesitancy must acknowledge each vaccine 

decision maker as an individual with a unique combination of motivations and must address the 

vaccine hesitancy issue from all sides. As identified in this review, this means separately 

addressing hesitancy to individual vaccines, as well as addressing the various factors that 

influence vaccine hesitancy, such as fear/safety concerns, suspicion/political distrust, 

education/misinformation, and moral/religious concerns.  

One important player in the process of addressing vaccine hesitancy is the pediatrician. For 

parents whose motivations for vaccine refusal are based in fear/safety concerns, or 

education/misinformation, the pediatrician is a trustworthy figure who can provide information 

to soothe fears and correct misconceptions. In fact, a 2023 paper found that, “pediatric 

clinicians… are the most trusted sources for vaccine-safety information, and can positively 

influence a parent’s vaccine behavior, even among parents with concerns about vaccines” (Opel, 

pp. 309-310). Often, parents who come into a pediatrician's office with concerns about vaccines 

are still willing to vaccinate their children. Pediatricians can promote vaccination by using 

presumptive language, such as “Your child is due for a vaccine today,” giving strong 

recommendations for vaccines, and discussing vaccines with parents, addressing any questions 

or concerns that they have about vaccination (Gilliland & Kilinski, 2025). One way that 

pediatricians' offices can passively educate parents about vaccines is to have materials available 

in waiting rooms and exam rooms that can answer questions and spark a discussion when the 

pediatrician comes in. The most useful materials in this setting will address fear/safety concerns, 

and education/misinformation, as these are more common concerns among parents in a doctor's 

office setting.  
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Figure 7. An example of a trifold brochure that could be placed in a pediatrician's office to spark 
discussion about vaccine safety and address common vaccine misconceptions (Conklin et al., 
2021; Dudley et al., 2020; Novilla et al., 2023; Nuwarda et al., 2022).  

 

An example of the type of educational material that might be useful to address parental vaccine 

hesitancy related to fear/safety concerns or education/misinformation can be seen in Figure 7. 

This example addresses vaccine hesitancy generally, focusing on safety concerns and 

misconceptions, but other effective materials would also address concerns about specific 

vaccines, each in individual pamphlets or brochures.  

 Another important location for addressing vaccine hesitancy is the internet. “Vaccine hesitancy 

is more common among people who seek information from the media and the internet rather than 

healthcare providers or government sources” (Cataldi & O’Leary, 2021, p. 521). While 

anti-vaccination movements have always existed alongside vaccines, the internet offers them a 

global platform with which to share their message. Studies have shown that anti-vaccination 

groups and ideas have a significant presence on social media platforms, and anti-vaccine 

information is shared on blogs and websites (Kalichman & Eaton, 2023). Throughout the history 

of the pro-vaccination movement, vaccine advocates have focused on stating truths and 
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promoting vaccine benefits while largely ignoring the anti-vaccination movement and the false 

information that they propagate. In the early days of vaccination, this was relatively effective. 

Anti-vaccination groups were often viewed as fringe or not credible. However, as the 

anti-vaccination movement grows in prominence and public opinion, it is not enough to simply 

state the truth. To successfully address the anti-vaccine movement, it becomes necessary to 

actively address the false claims shared by anti-vaccine advocates (Kerr, 2025).  

 
Figure 8. An example of a social media post addressing vaccine misconceptions (Boakye et al., 
2023; Ellingson et al., 2023; Joshi & Kilinski, 2025).  

 

An example of a social media post that could be used to directly address vaccine misconceptions 

can be seen in Figure 8. This example addresses HPV vaccination specifically. Reported HPV 

vaccine hesitancy was commonly related to issues of education/misinformation, so this approach 
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could be useful in addressing HPV vaccine hesitancy (Figure 5). The social media approach 

could also be useful in addressing other vaccines whose hesitancy was related to 

education/misinformation, such as COVID-19 or influenza (Figure 5). This approach may also 

be useful for addressing hesitancy related to suspicion/political distrust, since these patients 

might be less likely to go to a pediatrician's office or trust information from a medical 

professional.  

Limitations 

While these vaccine resources can be effective outreach tools for vaccine-hesitant parents, there 

are some limitations to the proposed materials that should be considered as further research is 

done and additional outreach methods are considered. While vaccine pamphlets can be a simple 

way to gently provide information to anxious or misinformed parents, they do rely on a 

vaccine-hesitant parent being at a pediatrician's office to be exposed to them. Many 

vaccine-skeptical individuals are not regularly engaging with healthcare systems, which limits 

the reach of a pediatrician. Additionally, these pamphlets are most effective when they spark a 

conversation with the child’s provider, which may be limited due to time constraints and high 

patient loads for each pediatrician. Both the pamphlets in the pediatrician's office and the social 

media post are passive educational materials, and so they require a vaccine-hesitant individual to 

engage with them in order to provide a benefit. Additionally, these passive resources are static, 

so they may not engage with each individual's specific concerns, and they may not adequately 

address differences in audience health literacy, culture, and language. Social media interventions 

may also be challenged by misinformation, algorithm-driven echo chambers, and potential 

resistance to corrective messaging. Despite these limitations, these resources are a starting point 

for addressing vaccine hesitancy that approaches the issue from multiple perspectives and 
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addresses multiple causes of vaccine hesitancy. Further research needs to be done on each of the 

five identified reasons for vaccine hesitancy to determine more effective, targeted methods to 

address each cause. By truly understanding the root causes of vaccine hesitancy, the most 

effective interventions can be developed.  

Conclusions 

Vaccine hesitancy continues to be a threat to public health as vaccination rates decrease and 

cases of vaccine-preventable diseases increase. Although vaccine hesitancy has existed for as 

long as vaccines have, vaccine skepticism in the modern era has increased through the growing 

prevalence of the internet and social media platforms. Addressing vaccine hesitancy is a 

complicated task, as each vaccine refuser has their own reasons for choosing to abstain from 

vaccination, which can vary wildly between individuals. This review identified five categories of 

reasons for vaccine hesitancy, which are fear/safety concerns, suspicion/political distrust, 

education/misinformation, convenience/barriers to access, and moral/religious concerns. 

Additionally, this review identified clear differences in the reasons for hesitancy between 

different individual vaccines. Based on these results, it is clear that the best way to address 

vaccine hesitancy is a multifront approach, addressing each vaccine and each motivation for 

vaccine hesitancy individually. By targeting places where potentially hesitant individuals will be, 

such as social media platforms and pediatricians' offices, it is possible to present targeted 

materials to them that can address their questions and concerns while correcting misinformation. 

 



Vaccine Hesitancy: Causes and Impacts on Public Health​  22 

Biographical Note  

Natalie Ishioka is a fourth-year student at Oakland University with a major in Clinical and 

Diagnostic Sciences and a specialization in Medical Laboratory Science. She intends to complete 

a postgraduate internship at Labcorp School of Medical Laboratory Science before pursuing 

certification as a Medical Laboratory Scientist. In this role, she will be evaluating patient 

specimens to provide clinicians with information necessary for diagnosis. In the future, Natalie 

would like to work in public health. She is interested in epidemiology and disease prevention, 

particularly vaccine development and how vaccines can prevent the spread of infectious diseases. 

Additionally, Natalie has an interest in disease spread, management, and control in the United 

States, where she lives. These interests led her to research the increased incidence of measles and 

pertussis that have been in the news in recent years. While researching, Natalie read about many 

causes for the increased outbreaks of these diseases in the United States, but nearly every source 

mentioned vaccine hesitancy as a major contributor. She decided to investigate the causes of 

vaccine hesitancy, as well as its impacts on public health, to better understand the vaccine 

hesitancy movement and to address it with both information and compassion. This research 

project has been an opportunity for Natalie to explore the world of public health, which is a field 

that she is interested in as a future career.  

 

 

 



Vaccine Hesitancy: Causes and Impacts on Public Health​  23 

Bibliography  

Citation Style: American Psychological Association 

Azarpanah, H., Farhadloo, M., Vahidov, R., & Oilote, L. (2021). Vaccine hesitancy: Evidence 

from an adverse events following immunization database, and the role of cognitive 

biases. BioMed Central Public Health, 21(1686). 10.1186/s12889-021-11745-1 

Bianchi, F. P., & Tafuri, S. (2023). Spreading of misinformation on mass media and digital 

platforms regarding vaccines. A systematic scoping review on stakeholders, 

policymakers, and sentiments/behavior of Italian consumers. Human Vaccines & 

Immunotherapeutics, 19(2). 10.1080/21645515.2023.2259398 

Boakye, E. A., Nair, M., Abouelella, D. K., Joseph, C. L. M., Gerend, M. A., Subramaniam, D. 

S., & Osazuwa-Peters, N. (2023). Trends in reasons for human papillomavirus vaccine 

hesitancy: 2010-2020. Pediatrics, 151(6). 10.1542/peds.2022-060410 

Brugnoli, E., & Delmastro, M. (2025). Dynamics and triggers of misinformation on vaccines. 

PLoS ONE, 20(1). 10.1371/journal.pone.0316258 

Cataldi, J. R., Sevick, C., Pyrzanowski, J., Wagner, N., Brewer, S. E., Narwaney, K. J., Shoup, J. 

A., Resnicow, K., Glanz, J., Dempsey, A., & Kwan, B. M. (2019). Addressing personal 

parental values in decisions about childhood vaccination: Measure development. Vaccine, 

37(38), 5688-5697. 10.1016/j.vaccine.2019.08.009 



Vaccine Hesitancy: Causes and Impacts on Public Health​  24 

Cataldi, J. R., & O’Leary, S. T. (2021). Parental vaccine hesitancy: Scope, causes, and potential 

responses. Current Opinion in Infectious Diseases, 34(5), 519-526. 

10.1097/QCO.0000000000000774 

Centers for Disease Control and Prevention. (2025a). Pertussis Cases by Year (1922-2023). 

www.cdc.gov/pertussis/php/surveillance/pertussis-cases-by-year.html 

Centers for Disease Control and Prevention. (2025b). Recommended Vaccinations for Adults. 

https://www.cdc.gov/vaccines/imz-schedules/adult-easyread.html 

Centers for Disease Control and Prevention. (2025c). Pertussis Incidence by Age Group and Year 

(1990-2023). https://www.cdc.gov/pertussis/php/surveillance/pertussis-incidence- 

by-age-group-and-year.html 

Centers for Disease Control and Prevention. (2025d).  National Notifiable Diseases Surveillance 

System Weekly Tables. www.cdc.gov/nndss/infectious-disease/index.html 

Centers for Disease Control and Prevention. (2025e). Measles Cases and Outbreaks. 

www.cdc.gov/measles/data-research/index.html 

Conklin, L., Hviid, A., Orenstein, W. A., Pollard, A. J., Wharton, M., & Zuber, P. (2021). 

Vaccine safety issues at the turn of the 21st century. BMJ Global Health, 6(2). 

10.1136/bmjgh-2020-004898 

Crosby, L. E., Real, F. J., Cunningham, J., & Mitchell, M. (2023). Overcoming vaccine hesitancy 

using community-based efforts. Pediatric Clinics of North America, 70(2), 359-370. 

10.1016/j.pcl.2022.11.012 



Vaccine Hesitancy: Causes and Impacts on Public Health​  25 

Dubé, E., Ward, J. K., Verger, P., & MacDonald, N. E. (2021). Vaccine hesitancy, acceptance, 

and anti-vaccination: Trends and future prospects for public health. Annual Review of 

Public Health, 42, 175-191. 10.1146/annurev-publhealth-090419-102240 

Dudley, M. Z., Halsey, N. A., Omer, S. B., Orenstein, W. A., O’Lear, S. T., Limaye, R. J., & 

Salmon, D. A. (2020). The state of vaccine safety science: Systematic reviews of the 

evidence. The Lancet Infectious Diseases, 20(5), 80-89. 10.1016/S1473-3099(20)30130-4 

Eggertson, L. (2010). Lancet retracts 12-year old article linking autism to MMR vaccines. 

Canadian Medical Association Journal, 182(4), 199-200. 10.1503/cmaj.109-3179 

Ellingson, M. K., Sheikha, H., Nyhan, K., Oliveira, C. R., & Niccolai, L. M. (2023). Human 

papillomavirus vaccine effectiveness by age at vaccination: A systematic review. Human 

Vaccines & Immunotherapeutics, 19(2). 10.1080/21645515.2023.2239085 

English, A., & Middleman, A. B. (2023). Adolescents, young adults, and vaccine hesitancy: Who 

and what drives the decision to vaccinate? Pediatric Clinics of North America, 70(2), 

283-295. 10.1016/j.pcl.2022.11.006 

Evans, Jr, M. W., Wajpe, A. S., Wari, E., Aras, S., & Lemacks, J. (2023). Vaccine hesitancy in 

Mississippi: Does political ideology muddy the waters? Journal of Primary Care & 

Community Health. 10.1177/21501319231158518 

Fedele, F., Aria, M., Esposito, V., Micillo, M., Cecere, G., Spano, M., & De Marco, G. (2021). 

COVID-19 vaccine hesitancy: A survey in a population highly compliant to common 

vaccinations. Human Vaccines & Immunotherapeutics, 17(10). 10.1080/21645515.2021.1 

928460 



Vaccine Hesitancy: Causes and Impacts on Public Health​  26 

Galagali, P. M., Kinikar, A. A., & Kumar, V. S. (2022). Vaccine hesitancy: Obstacles and 

challenges. Current Pediatrics Reports, 10, 241-248. 10.1007/s40124-022-00278-9 

Gilliland, K., & Kilinski, A. (2025). Vaccine hesitancy: Where are we now? Pediatric Annals, 

54(5), 154-159. 10.3928/19382359-20250307-01 

Guiso, N., Meade, B. D., & von König, C. H. W. (2019). Pertussis vaccines: The first hundred 

years. Vaccine, 38(5), 1271-1276. 10.1016/j.vaccine.2019.11.022 

Hammershaimb, E. A., Cole, L. D., Liang, Y., Hendrich, M. A., Das, D., Petrin, R., Cataldi, J. R., 

O’Leary, S. T., & Campbell, J. D. (2022). COVID-19 Vaccine acceptance among US 

parents: A nationally representative survey. Journal of the Pediatric Infectious Diseases 

Society, 11(8), 361-370. 10.1093/jpids/piac049 

Heisler-MacKinnon, J. A., Queen, T., Kong, W. Y., Kennedy, K. L., Thomas, T., Calo, W. A., & 

Gilkey, M. B. (2024). Identifying effective vaccine champions: Findings from a national 

survey of primary care professionals. Vaccine, 42(13), 3148-3152. 

10.1016/j.vaccine.2024.04.003 

Iova, C. F., Daina, L. G., Ilea, C. D. N., Domnariu, H. P., Ghitea, T. C., & Daina, M. D. (2025). 

Vaccine adherence: From vaccine hesitancy to actual vaccination and reasons for refusal 

of childhood vaccines in a group of postpartum mothers. In Vivo, 39(1), 509-523. 

10.21873/invivo.13855 

Jerković, H., & Šitum, M. (2023). Vaccine hesitancy - From parental distrust to COVID-19 

conspiracies. Psychiatria Danubina, 35(2), 226–231. 10.24869/psyd.2023.226 



Vaccine Hesitancy: Causes and Impacts on Public Health​  27 

Joshi, R., & Kilinski, A. (2025). HPV vaccine hesitancy in the United States. Current Opinion in 

Pediatrics, 37(2), 198-204 10.1097/MOP.0000000000001441 

Kalichman, S. C., & Eaton, L. A. (2023). The emergence and persistence of the anti-vaccination 

movement. Health Psychology, 42(8), 516-520. 10.1037/hea0001273 

Kärki, K. (2022). Listening to vaccine refusers. Medicine, Health Care, and Philosophy, 25, 3-9. 

10.1007/s11019-021-10055-y 

Kerr, M. L. N. (2025). An ‘arsenal for the supply of ammunition for the defense of vaccination’: 

the Jenner Society and anti-anti-vaccinationism in England, 1896-1906. Medical History, 

69(1), 76-98. 10.1017/mdh.2024.28 

Kim, S. J., Schiffelbein, J. E., Imset, I., & Olson, A. L. (2022). Countering antivax 

misinformation via social media: Message-testing randomized experiment for human 

papillomavirus vaccination uptake. Journal of Medical Internet Research, 24(11). 

10.2196/37559 

King, W. C., Rubinstein, M., Reinhart, A., & Mejia, R. (2021). Time trends, factors associated 

with, and reasons for COVID-19 vaccine hesitancy: A massive online survey of US 

adults from January-May 2021. PLoS ONE, 16(12). 10.1371/journal.pone.0260731 

Kmietowicz, Zosia. (2010). Wakefield is struck off for the “serious and wide-ranging findings 

against him.” British Medical Journal, 340. 10.1126/article.29454 

Lafnitzegger, A., & Gaviria-Agudelo, C. (2022). Vaccine hesitancy in pediatrics. Advances in 

Pediatrics, 69(1), 163-176. 10.1016/j.yapd.2022.03.011 



Vaccine Hesitancy: Causes and Impacts on Public Health​  28 

Lenart, C., Prager, M., Sachs, M., Steininger, C., Fernandes, C., & Thannesberger, J. (2023). 

Tackling vaccine hesitancy and increasing vaccine willingness among parents of 

unvaccinated children in Austria. International Journal of Public Health, 68. 

10.3389/ijph.2023.1606042 

Mäki, K. O., Karlsson, L. C., Kaakinen, J. K., Schmid, P., Lewandowsky, S., Antfolk, J., & 

Soveri, A. (2024). COVID-19 and influenza vaccine-hesitancy subgroups. PLoS ONE, 

19(7). 10.1371/journal.pone.0308159 

Neely, S. R., Eldredge, C., Ersing, R., & Remington, C. (2022). Vaccine hesitancy and exposure 

to misinformation: a survey analysis. Journal of General Internal Medicine, 37, 179-187. 

10.1007/s11606-021-07171-z 

Novilla, M. L. B., Goates, M. C., Redelfs, A. H., Quenzer, M., Novilla, L. K. B., Leffler, T., 

Holt, C. A., Doria, R. B., Dang, M. T., Hewitt, M., Lind, E., Prickett, E., & Aldrige, K. 

(2023). Why parents say no to having their children vaccinated against measles: A 

systematic review of the social determinants of parental perceptions on MMR vaccine 

hesitancy. Vaccines, 11(5), 926. 10.3390/vaccines11050926 

Nuwarda, R. F., Ramzan, I., Weekes, L., & Keyser, V. (2022). Vaccine hesitancy: Contemporary 

issues and historical background. Vaccines, 10(10), 1595. 10.3390/vaccines10101595 

Opel, D. J. (2023). Clinician communication to address vaccine hesitancy. Pediatric Clinics of 

North America, 70(2), 309-319. 10.1016/j.pcl.2022.11.008 



Vaccine Hesitancy: Causes and Impacts on Public Health​  29 

Rodrigues, F., Ziade, N., Jatuworapruk, K., Caballero-Uribe, C. V., Khursheed, T., & Gupta, L. 

(2023). The impact of social media on vaccination: A narrative review. Journal of Korean 

Medical Science, 38(40). 10.3346/jkms.2023.38.e326 

Rosas, S. T., Simpson, H. H., Martinez, C., Walker, J. A., Forester, J., Deyo-Svendsen, M., 

Philips, M., & Evers, K. (2022). Improving immunization rates during the 2019 measles 

outbreak. Journal of Primary Care & Community Health, 13. 10.1177/215013192 

11069271 

Rotolo, B., Dubé, E., Vivion, M., MacDonald, S. E., & Meyer, S. B. (2022). Hesitancy towards 

COVID-19 vaccines on social media in Canada. Vaccine, 40(19), 2790-2796. 10.1016/j. 

vaccine.2022.03.024 

Ryan, J., & Malinga, T. (2021). Interventions for vaccine hesitancy. Current Opinion in 

Immunology, 71, 89-91. 10.1016/j.coi.2021.05.003 

Singh, P., Dhalaria, P., Kashyap, S., Soni, G. K., Nandi, P., Ghosh, S., Mohapatra, M. K., 

Rastogi, A., & Prakash, D. (2022). Strategies to overcome vaccine hesitancy: A 

systematic review. BioMed Central Systematic Reviews, 11(78). 10.118 

6/s13643-022-01941-4 

Smith, S. E., Silvertsen, N., Lines, L., & De Bellis, A. (2022). Decision making in vaccine 

hesitant parents and pregnant women - An integrative review. International Journal of 

Nursing Studies, 4. 10.1016/j.ijnsa.2022.100062 



Vaccine Hesitancy: Causes and Impacts on Public Health​  30 

Stephens, A. B., Hofstetter, A. M., & Stockwell, M. S. (2023). Influenza vaccine hesitancy: 

Scope, influencing factors, and strategic interventions. Pediatric Clinics of North 

America, 70(2), 227-241. 10.1016/j.pcl.2022.11.003 

Tahir, I. M., Kumar, V., Faisal, H., Gill, A., Kumari, V., Tahir, H. M., & Haque, M. A. (2024). 

Contagion comeback: Unravelling the measles outbreak across the USA. Frontiers in 

Public Health, 12. 10.3389/fpubh.2024.1491927 

Tankwanchi, A. S., Bowman, B., Garrison, M., Larson, H., & Wiysonge, C. S. (2021). Vaccine 

hesitancy in migrant communities: A rapid review of latest evidence. Current Opinion in 

Immunology, 71, 62-68. 10.1016/j.coi.2021.05.009 

Volet, A. K., Scavone, C., Catalán-Matamoros, D., Capuano, A. (2022). Vaccine hesitancy 

among religious groups: Reasons underlying this phenomenon and communication 

strategies to rebuild trust. Frontiers Public Health, 10. 10.3389/fpubh.2022.824560 

Wagner, A., Polak, P., Rudek, T. J., Świątkiewicz-Mośny, M., Anderson, A., Bockstal, M., 

Gariglio, L., Marhánková, J. H., Hilário, A. P., Hobson-West, P., Iorio, J., Kuusipalo, A., 

Numerato, D., Scavarda, A., Alcântara da Silva, P., Moura, E. S., & Vuolanto, P. (2024). 

Agency in urgency and uncertainty. Vaccines and vaccination in European media 

discourses. Social Science & Medicine, 346. 10.1016/j.socscimed.2024.116725 

Wang, Y., Shi, N., Wang, Q., Yang, L., Cui, T., & Jin, H. (2023). The association between 

vaccine hesitancy and pertussis: A systematic review and meta-analysis. Italian Journal 

of Pediatrics, 49(81). 10.1186/s13052-023-01495-8 


	Abstract 
	Introduction 
	History of Vaccine Hesitancy 
	Vaccine Hesitancy in the Current Day 
	Methods 
	Results 
	Discussion 
	Conclusions 
	Biographical Note  
	Bibliography  

