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Abstract 

Early childhood vaccinations have become a highly debated public health topic in the 

past two years. Parents, politicians, doctors, and celebrities alike each have their own opinion on 

vaccines and vaccine schedules for children. One way to improve vaccination rates and decrease 

personal belief exemptions is to improve information sources to be more user-friendly and 

simple for parents to learn about vaccines. In 2013, researchers at the Arizona Department of 

Health Services (ADHS) cited a need for improving its website and other patient education 

strategies to improve childhood vaccination rates across the state (ADHS). Currently, the 

immunization section of ADHS website has limited parent resources, many of which are long 

documents without section headings or images, making it easy for parents to become 

overwhelmed and confused. Creating more easy-to-use sources with simple language may be one 

way to improve parent knowledge on the importance of early childhood vaccinations and reduce 

personal belief exemptions. The following paper details a website created to educate the general 

public on early childhood vaccinations.  
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Literature Review 

Regular childhood vaccination in America has been debated throughout history but has 

become especially controversial in the past ten years. Proponents of vaccines argue that they 

protect entire populations since everyone shares the risk of communicable diseases. Others say 

early childhood vaccinations are unnecessary because they are not safe and/or the diseases they 

work to prevent are already absent from our society today. Despite recent media, early childhood 

vaccinations are extremely important to the health and safety of everyone. Multiple barriers are 

cited as reasons for children lacking some or all vaccinations. These include: religious beliefs, 

personal or philosophical beliefs, access to medical services, and lack of funds for vaccinations, 

among others. Previous trends in vaccination show that people of lower economic status have 

lower vaccination rates. Although that may be true as a whole, recent outbreaks of some diseases 

have shown that pockets of unvaccinated children are popping up in affluent communities 

around the United States. Emerging trends show a higher rate of unvaccinated children in high-

income areas when compared to low-income areas (Omer et al., 2009). This is due to health 

beliefs that vaccines are bad for children’s health that have been popularized in the media in the 

past decade. This theory has been explored in multiple journal articles and can be interpreted 

from recent studies. Recognizing barriers in vaccination rates, whether personal beliefs 

exemptions (PBEs) or access to health services, is extremely important in order to understand 

how to improve recent negative vaccine trends in some areas.  

It is important to understand current vaccination rates in order to grasp the scope of this 

issue. The Healthy People 2020 government initiative includes extensive goals for coverage rates 

for a list of early childhood vaccinations for children aged 19-35 months. The Centers for 

Disease Control and Prevention (CDC) says that by 19-35 months, children should have the 

following vaccinations: Hepatitis B (HepB), Hepatitis A (HepA), Diphtheria and Tetanus 
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(DTaP), Haemophilus Influenza Type B (Hib), Pneumococcus (PCV), polio (IPV), Measles, 

Mumps, and Rubella (MMR), and Chickenpox (Varicella) (CDC, 2014). The CDC also 

recommends a yearly influenza vaccine (flu shot) for children older than 6 months (CDC, 2014). 

Vaccination rates for these vaccines are evaluated each year. 

In 2013, four out of ten vaccines met or exceeded the Healthy People 2020 goal of 90% 

vaccination rate (Elam-Evans, Yankey, Singleton, and Kolasa, 2014). The following vaccines 

exceeded the Health People 2020 goal: ≥1 dose MMR (91.9%), ≥3 doses HepB (90.8%), ≥3 

doses poliovirus (92.7%), ≥1 dose varicella (91.2%) (Elam-Evans et al., 2014). The following 

vaccines did not reach the Health People 2020 goal: ≥4 doses DTaP (83.1%), ≥4 doses 

pneumococcal conjugate vaccine (PCV) (82.0%), Full series Haemophilus influenza type b (Hib) 

(82%), ≥2 doses HepA (54.7%, target=85%), Rotavirus (72.6%, target=80%), HepB birth dose 

(74.2%, target=85%) (Elam-Evans et al., 2014). These results show less than a 50% success in 

the government’s goals for vaccination coverage. This demonstrates a gap in health coverage in 

the United States that should be further addressed. 

Coverage rates in Arizona are higher than national trends. Data on immunization 

coverage for kindergarten-aged children in the 2013-2014 school year were recorded using 

reports from schools (ADHS, 2014). Figure 1 illustrates vaccination rates in Arizona and Pima 

County. The following coverage results were recorded for Arizona: 94.3% for 4+ DTaP, 94.7% 

for 3+ Polio, 93.9% for 2+ MMR, 95.9% for 3+ Hep B, 96.4% for 1+ Varicella or History, and 

86.3% for 2 Varicella (ADHS, 2014). Out of the 85,861 students recorded for Arizona, 4.7% 

reported PBEs and 0.3% reported medical exemptions (ADHS, 2014). Furthermore, Pima 

County recorded even higher vaccination trends and lower PBEs. Immunization coverage for 

kindergarten-aged children for the 2013-2014 school year was measured in Pima County with 
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the following results: 96.0% for 4+ DTaP, 96.9% for 3+ Polio, 96.6% for 2+ MMR, 97.5% for 

3+ Hep B, 97.8% for 1+ Varicella or History, and 89.2% for 2 Varicella (ADHS, 2014). Out of 

the 11,893 students recorded, 2.6% reported PBEs and 0.2% reported medical exemptions 

(ADHS, 2014). Although these rates show positive trends in Pima County, it is important to 

address gaps in coverage due to personal beliefs in order to obtain the best vaccination coverage 

possible. 

  

A recent article published in the Arizona Daily Star examined waning vaccination rates 

for Tucson preschoolers (Innes, 2014). Citing a quadrupling in vaccine exemptions across 

Arizona since 2000, the author states that the exemption rate for Arizona preschoolers “remains 

relatively small” at 4.1% (Innes, 2014). However, exemption numbers for some Pima County 

preschools are dipping below what experts say is considered safe (Innes, 2014). For example, 

4+ DTaP 3+ Polio 2+ MMR 3+ Hep B
1+

Varicella/H
istory

2 Varicella
Personal

Belief
Exemption

Medical
Exemption

Arizona 94.3 94.7 93.9 95.9 96.4 86.3 4.7 0.3

Pima County 96 96.9 96.6 97.5 97.8 89.2 0.3 0.2
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Figure 1. Total Kindergarten Immunization Rates for Arizona and 
Pima County 
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Tucson Waldorf school, which has 40 students enrolled, has vaccine exemptions for more than 

half of their students (Innes, 2014). This puts the community at greater risk for contracting 

vaccine preventable illnesses (Innes, 2014). The director of Tucson Waldorf school pointed out, 

however, that not all students have vaccine exemptions. Some parents choose altering vaccine 

schedules (Innes, 2014). In 2012, the Arizona Daily Star cautioned that one out of every three 

schools had vaccination rates low enough that children could be vulnerable to infections (O’Dell 

and Innes). The article points out that charter and private schools have the worse exemption rates 

and calls on the state government to take more action against parents who are not up to date 

(O’Dell et al., 2012). More data is needed on the efficacy of alternative vaccine schedules and 

how it relates to county vaccine rates before further government action can be taken. 

Analyzing vaccine trends internationally may help to understand vaccine 

recommendations in the United States. In an article published by a British medical journal, 

researchers examined the vaccination policies for three different countries: England, the United 

States, and Australia. (Salmon, Teret, MacIntyre, Salisbury, Burgess, and Halsey, 2006). 

Referred to as “compulsory vaccination,” the study does a good job of highlighting the positives 

and negatives associated with mandatory vaccination. First, the study specifies compulsory 

vaccination as programs “based on laws that require a population…to be vaccinated in order to 

have the right to reside in a jurisdiction or to receive an entitlement” (Salmon et al., 2006). In the 

United States, this refers to mandatory vaccination to attend public schools. After analyzing the 

policies of the three countries, researchers came to the following conclusions about compulsory 

vaccination: immunization coverage rates must be high in order to be effective, if vaccines are 

mandatory there must be a safe and reliable supply, exemptions to mandatory vaccinations may 

limit public backlash, and mandatory vaccinations may increase the government’s burden by 
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forcing them to ensure the safety of the vaccines (Salmon et al., 2006). Although some people 

claim mandatory vaccination diminishes personal autonomy in health decisions, proponents 

argue that the programs promote equality in society “since all members share the risks and 

benefits of vaccination” (Salmon et al., 2006). The authors also pointed out that United States 

has the most successful mandatory vaccination system of the countries examined despite the fact 

that the country is known for promoting autonomy and freedom for personal decisions (Salmon 

et al., 2006). This shows the overall acceptance in the United States of the importance of 

vaccinations, despite the ethical implications of mandatory vaccination. 

In the United States, many state governments have tried to ease the conflict of mandatory 

vaccinations by allowing religious or personal belief exemptions. To date, 48 states allow for 

PBEs (Omer et al., 2009). This has caused much debate surrounding the ethical implications of 

mandatory vaccination. A recent study published in the Journal of Health Politics, Policy, and 

Law argues for the removal of PBEs. The argument centers on the principle that not vaccinating 

your child puts other children at risk. An unvaccinated child may be exposed to other children 

(i.e. at school or day care) when they are contagious but asymptomatic with a vaccine 

preventable illness, thus exposing many more children to the disease (Lantos, Jackson, and 

Harrison, 2012). They then expose even more people in their community after visiting doctors’ 

offices, hospitals, or urgent cares after becoming symptomatic (Lantos et al., 2012). Researchers 

believe parents in recent generations are more likely to delay or refuse vaccinations because they 

have not seen the impact of such diseases first-hand. They are less likely to be afraid of a disease 

if they themselves have never had it, nor have any of their family or friends (Lantos et al., 2012). 

Eliminating PBEs would “more fairly spread” the responsibility for protecting children and 

disease risk would be lower (Lantos et al., 2012). Some scholars take the argument further, 
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saying that parents are denying their children the protection of immunizations without medical 

justification, which may infringe on their rights (Lantos et al., 2012). Although this may be true 

in some respects, parents in the United States are responsible for making decisions (albeit in the 

best interest of their children) until they reach the age of 18. Because this, tackling the 

philosophical implications of vaccine exemptions alone may not be effective. We should instead 

focus on the reasoning behind these exemptions and attempt to educate families on the 

importance of vaccinations. To do this, researchers have focused on measuring demographics 

and characteristics of parents who decide against vaccination. 

 Socioeconomic status is one classification often used to measure differences in 

vaccination rates. Poverty status is one way to keep track of who is vaccinating their children and 

which vaccinations are being given. Out of fifteen vaccinations for children aged 19-35 months, 

fourteen show higher rates of vaccination for people at or above poverty level compared with 

people below poverty level (Table 1, NCIRD, 2013). It is worth nothing, however, that the only 

vaccine with higher vaccination rates for children born to families below the FPL is Hepatitis B 

Birth Dose (NCIRD, 2013). Children of families below FPL have a 6.2% higher vaccination rate 

than families at or above the FPL (NCIRD, 2013). This could indicate that access is the main 

barrier to timely vaccination schedules for people who fall below the FPL, rather than PBEs. 

Some people may not be able to revisit health facilities to obtain all of the proper vaccines for 

their children, while others choose to wait to visit their physician or actively exempt their 

children based on attitudes towards vaccines. 
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Table 1. Estimated National Vaccination Coverage by Poverty Level (NCIRD, 2013) 

 

3+DTaP** US National     94.1±0.9 

 
At or Above Poverty 95.6±0.8 

 
Below Poverty 91.2±2.1 

 
Unknown Poverty 95.5±4.7 

4+DTaP†† US National     83.1±1.3 

 

At or Above Poverty 86.0±1.3 

 

Below Poverty 77.8±2.7 

 

Unknown Poverty 83.0±7.4 

3+Polio§§ US National     92.7±1.0 

 

At or Above Poverty 94.4±0.8 

 

Below Poverty 89.2±2.4 

 

Unknown Poverty 93.6±4.9 

1+MMR¶¶ US National     91.9±0.9 

 

At or Above Poverty 92.5±0.9 

 

Below Poverty 90.5±2.1 

 

Unknown Poverty 92.8±5.2 

3+Hib*** US National     92.8±0.9 

 

At or Above Poverty 94.6±0.8 

 

Below Poverty 89.6±2.2 

 

Unknown Poverty 92.8±5.0 

Hib-PS††† US National     93.7±0.9 

 

At or Above Poverty 95.1±0.8 

 

Below Poverty 91.0±2.0 

 

Unknown Poverty 93.2±5.0 

Hib-FS§§§ US National     82.0±1.3 

 

At or Above Poverty 85.3±1.4 

 

Below Poverty 75.8±2.8 

 

Unknown Poverty 83.6±6.5 

3+HepB¶¶¶ US National     90.8±1.0 

 

At or Above Poverty 92.0±0.9 

 

Below Poverty 88.3±2.2 

 

Unknown Poverty 92.6±5.0 

Hep B Birth 

dose**** 

US National     74.2±1.4 

At or Above Poverty 72.1±1.7 

 

Below Poverty 78.3±2.7 

 

Unknown Poverty 73.9±7.9 

1+Var†††† US National     91.2±0.9 

 

At or Above Poverty 91.6±0.9 

 

Below Poverty 90.3±2.1 

 

Unknown Poverty 93.2±5.0 

3+PCV§§§§ US National     92.4±1.0 

 

At or Above Poverty 94.2±0.8 

 

Below Poverty 88.8±2.3 

 

Unknown Poverty 93.9±4.8 

4+PCV¶¶¶¶ US National     82.0±1.3 

 

At or Above Poverty 86.1±1.4 

 

Below Poverty 74.5±2.7 

 

Unknown Poverty 82.3±7.5 

1+HepA***** US National     83.1±1.2 

 

At or Above Poverty 82.7±1.5 
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Below Poverty 84.0±2.3 

 

Unknown Poverty 82.3±6.9 

2+HepA††††† US National     54.7±1.6 

 

At or Above Poverty 56.1±1.9 

 

Below Poverty 53.5±2.9 

 

Unknown Poverty 46.3±9.5 

Rotavirus§§§§§ US National     72.6±1.5 

 

At or Above Poverty 76.9±1.6 

 

Below Poverty 64.3±2.9 

 

Unknown Poverty 75.2±7.7 

 

 Examining socioeconomic status as related to vaccines brings up an important distinction 

in vaccination coverage; the difference between undervaccinated and unvaccinated children. An 

analysis recorded in the New England Journal of Medicine explained this phenomenon and how 

it connects to “geographic clustering of refusals that results in outbreaks” (Omer, Salmon, 

Orenstein, deHart, and Halsey, 2009). Undervaccination refers to children who have partial 

vaccination. They may have some vaccines but many not be up to date in doses or a full vaccine 

schedule (Omer et al., 2009). Unvaccinated refers to children who have not received a vaccine. 

In an analysis of children aged 19-35 months for the period of 1995-2001, those who were 

unvaccinated were more likely to be white males belonging to families with higher income, live 

with four or more children, and whose mother was married and had college education (Omer et 

al., 2009). These children are more likely to be lacking vaccines due to personal beliefs (Omer et 

al., 2009). On the other hand, children who are undervaccinated are more likely to have missed 

vaccines “due to factors related to the healthcare system or sociodemographic characteristics” 

(Omer et al., 2009). Children who are undervaccinated may be misrepresented in trends of 

statistics of vaccination rates in America. These families are not refusing vaccines; they simply 

do not have proper access. Multiple government programs have been created to target these 

groups. Two such programs are the Vaccines for Children program and Medicaid 

Reimbursement. 
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 The Vaccines for Children (VFC) program was created in 1993 in response to a measles 

outbreak in the United States from 1989-1991 which had approximately 55,000 cases of the 

disease (Whitney, Zhou, Singleton, and Schuchat, 2014). Researchers found the outbreak was 

linked to “an ongoing reservoir of virus among high-density, low income, inner-city populations” 

(Whitney et al., 2014). Furthermore, researchers found that health care providers often missed 

opportunities for measles vaccination and frequently referred parents to other clinics that offered 

free vaccines (Whitney et al., 2014). Unfortunately, the number of free vaccines was small and 

the chances of a family making another appointment were slim. The goal of the VFC program is 

to remove cost as a barrier for vaccination so children who are unable to afford vaccines do not 

contract vaccine-preventable diseases (Whitney et al., 2014). Children are eligible if they are 

Medicaid-eligible, uninsured, underinsured (their insurance does not cover vaccines), or if they 

are American Indian or Alaskan Native (Whitney et al., 2014).  

Since the implementation of VFC, researchers have tracked the cost-effectiveness for 

vaccine coverage for the birth cohort including children born from 1994-2013. This analysis used 

National Immunization Survey (NIS) data and a cost-benefit model estimating the impact of all 

“universally recommended” childhood vaccines (Whitney et al., 2014). They estimated a savings 

of $295 billion in direct savings and a total of $1.3 trillion in total societal costs (Whitney et al., 

2014). The program is estimated to have prevented 322 million illnesses and 732,000 deaths for 

the cohort (Whitney et al., 2014). The success of the program and its ability to remove cost as a 

barrier to vaccination “likely played a significant role in obtaining high coverage” (Whitney et 

al., 2014). The continued success of VFC proves that low-income families want vaccines but 

cannot always afford them. When given the proper resources, such as free vaccines available at 

their regular providers, most parents are willing to have their children vaccinated. Additionally, 
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this study demonstrated the cost-effectiveness of vaccines. In 2009, every one dollar invested in 

vaccinations and administrations resulted in three dollars in direct benefits and $10 in benefits 

when societal costs are included (Whitney et al., 2014). Lastly, the VFC program was shown to 

have another effect: the enforcement of a “medical home” environment. By using vaccines as the 

reason for well-child visits, the VFC helped reduce “barriers to integrated, quality pediatric care” 

and help families better utilize health resources (Whitney et al., 2014). This reduced physician 

referrals to health departments since patients could receive free vaccines at their regular doctor 

(Yoo, Berry, Kasajima, and Szilagyi, 2010). This, however, requires participation by 

practitioners in order to be successful. In addition to VFC, Medicaid reimbursement is another 

way vaccination rates have been improved because it allows practitioners to administer more 

vaccines at no cost. 

 Vaccine reimbursement works to fund providers for vaccine purchase costs and 

administration (Yoo et al., 2010). A study in 2010 linked Medicaid provider reimbursement and 

influenza vaccination rates. Researchers tracked children 6-23 months of age for three 

consecutive influenza seasons by dividing them into three income levels: poor (less than 100% 

FPL), near-poor (100% FPL- $75,000 per year annual income), and nonpoor (more than $75,000 

per year) (Yoo et al., 2010). They focused on the poor children and measured the effects of a $10 

increase in Medicaid reimbursement per vaccine (Yoo et al., 2010). It was found that an increase 

from $8 to $18 per flu vaccine created a 6.0%-, 9.2%-, and 6.4% -increase in flu vaccination 

rates for the years 2006, 2007, and 2008, respectively (Yoo et al., 2010). The study showed a 

“positive, robust correlation” between provider reimbursement and vaccination rates (Yoo et al., 

2010). This may prove that it is not only important to provide vaccines via the VFC program, but 

it is crucial to also focus on the providers themselves. If providers are reimbursed more for 
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vaccines, they may presumably try more extensive vaccination efforts, such as implementing 

patient reminders, reducing missed opportunities, and other more aggressive strategies (Yoo et 

al., 2010). This study was beneficial in that it can be used to support future policy efforts to 

increase Medicaid reimbursement rates nationally or within each state (Yoo et al., 2010). For the 

purposes of examining health beliefs and early childhood vaccinations, this study may be limited 

in that it uses rates for influenza vaccinations and not other popular childhood vaccinations. 

Many adults do not get flu vaccines each year so they may not feel inclined to have their children 

vaccinated if they have not seen any of the serious side effects of the flu. More research is 

needed to compare Medicaid reimbursement with early childhood vaccinations discussed in the 

Healthy People 2020 vaccination goals (i.e. poliovirus, MMR, HepB).  

Reimbursement of providers is only half of the equation.  It is crucial that providers have 

relationships with parents in order to promote the importance of vaccines, especially when 

parents do not want to vaccinate their children. Because of this, the American Academy of 

Pediatrics Committee on Bioethics does not recommend providers discontinue relationships with 

parents who choose not to vaccinate (Omer et al., 2009). Instead, clinicians should respectfully 

work with parents to address their concerns while still discussing the risks of nonvaccination 

(Omer et al., 2009). Despite the benefit of these relationships, it is often difficult to continuously 

work with families who share different beliefs. Gathering input from providers is one way to 

gauge the success of current vaccine policies. One source of frustration from many providers and 

vaccine advocates is the ease of obtaining a PBE. This has been positively correlated with 

exemptions rates (Haenchena, Jacobs, Brattona, Carmana, Orena, Pottinger, Regana, and Ernst, 

2014). Although exemptions vary greatly by state, it is important to examine the impact of such 

exemption policies on a state-level. 
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In order to get a better grasp on the provider side of vaccinations, a recent study 

measured provider satisfaction over PBEs in Arizona. In recent years, exemption rates in 

Arizona have risen by over 2% from 2.4% in 2008 to 4.2% in 2012 (Haenchena et al., 2014). 

Researchers at the University of Arizona surveyed vaccine providers and received 116 responses 

(Haenchena et al., 2014). The survey addressed the following topics: perceptions regarding 

vaccine refusal among parents, comfort levels regarding parent refusal of individual vaccine 

types, how relationships and interactions may change with families who have refused one or 

more vaccines, and if they (the provider) would support a hypothetical change in exemption 

procedures (Haenchena et al., 2014). Almost all participants said they are at least occasionally 

asked to delay or refuse a vaccine (Haenchena et al., 2014). Furthermore, researchers found the 

responses to be “heavily skewed towards discomfort” with vaccine exemptions (Haenchena et 

al., 2014). Despite this, over 60% of providers said they did not change the way they provided 

care to families requesting exemptions (Haenchena et al., 2014). These study results may show 

that providers are trying to provide the best care possible to families, with or without a difference 

in vaccine beliefs, but it still makes many providers uncomfortable. One solution to the 

increasing number and ease of obtaining vaccine exemptions is to enact legislation that requires a 

physician’s signature to obtain a vaccine exemption. Such policies have been successful in other 

states. 

Researchers in the Arizona provider study looked at a policy in Washington State that 

requires a physician signature in order for parents to complete vaccine exemption paperwork for 

school admission. The policy, enacted in 2011, states parents must first receive information from 

their health care provider on the benefits and risks of vaccinations before acquiring their 

signature for the exemption (WSDH, 2014). The policy has been shown to decrease rates of 
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vaccine exemptions from 6% to 4.5% (Haenchena et al., 2014).  Despite evidence in the success 

of such a program, only 37% of providers in Arizona who completed the previously mentioned 

survey would support a similar policy (Haenchena et al., 2014). Approximately half of 

participants indicated they believed a similar policy would not change exemption rates and 55% 

said it would be a burden on their practice (Haenchena et al., 2014). Approximately one-third of 

participants believed it would be both a burden on their practice and would not significantly 

change refusal rates (Haenchena et al., 2014). This study is extremely beneficial because it 

tackles the problem of vaccine distribution from a provider standpoint. However, a larger survey 

of providers in Arizona is needed to better measure physician satisfaction in current vaccination 

policies, as well as comfort levels with parents who refuse vaccines. 

 Although examining vaccination rates and provider satisfaction is important, it may be 

more beneficial to focus on the rate of vaccine exemptions and subsequent reasons parents are 

choosing not to vaccinate their children. The Health Belief Model is an excellent tool to use to 

attempt to explain these behaviors since exemptions are most often a matter of personal opinion 

and not necessarily based on facts. The model itself was created by researchers in response to 

polio vaccination data in the 1950s (Smith, Humiston, Marcuse, Zhao, Dorell, Howes, and 

Hibbs, 2011). They found four psychosocial domains reflected in failures of parents to vaccinate 

their children: susceptiblity (how much risk they believed their child had to contracting polio), 

seriousness (whether or not they believed polio was a serious disease), efficacy and safety 

(whether or not they believed vaccines were safe and if they believed it would work), and social 

pressures and convenience (if parents felt compelled or discouraged to vaccinate their children 

based on the opinions of others) (Smith et al., 2011). These findings became to the core of the 

modern Health Belief Model (HBM). Today, the HBM has been used to try to explain 
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vaccinatioin behaviors. It has been found that people who delay or refuse vaccines for their 

children are more likely to believe they are unsafe and uneccessary (Omer et al., 2009). In 

comparing health beliefs with demographic data, multiple studies have found links between 

vaccine exemption opinions and economic status. 

Health beliefs and income are at the center of emerging trends in vaccine exemptions. 

Recent studies have shown a link between negative health beliefs and higher family income. A 

study from 2011 surveyed over 11,000 parents of children aged 24-35 months on their child’s 

vaccination status and also surveyed their providers via a mail survey (Smith et al., 2011). 

Researchers found that parents who delay or refuse vaccines are more likely to think vaccines 

may be harmful, are unnecessary, or their child is not susceptible to the diseases vaccines prevent 

(Smith et al., 2011). Only 70.1% of parents who delayed or refused vaccines believed vaccines 

are necessary to protect the health of children, whereas 96.2% of parents who neither delayed nor 

refused vaccines believed they are necessary (Smith et al., 2011).  Parents who delayed or 

refused vaccines were also less likely to believe their child may get a disease if they are not 

vaccinated (71.0% vs. 90.0%) (Smith et al., 2011). Lastly, only 50.4% of parents who refused or 

delayed vaccines believed they are safe, while 84.9% of parents who vaccinate their children on 

time believe they are safe (Smith et al., 2011). In addition to data on vaccination rates, the study 

measured demographic characteristics. Parents who delayed or refused vaccinations were more 

likely be of higher econimc status (Smith et al., 2011). Specifically, children with parents who 

refused or delayed vaccines were significantly  more likely to live in a household with an annual 

income greater than 400% FPL, to have a mother who was married and at least 30 years of age, 

speak English, have private health insurance, and to live in a household with at least four other 

children (Smith et al., 2011). In addition, they were more likely to be of non-Hispanic white 
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race/ethnicity compared to those who neither delayed nor refused (Smith et al., 2011). The trends 

involving demographic characteristics related to family income lead vaccination trends to be tied 

to geography. If people with higher income are less likely to vaccinate their children, they may 

create pockets of affluent and unvaccinated communities. This theory has been researched 

through geographic clustering analysis. 

In 2013, researchers linked nonmedical vaccine exemptions to the prevelencce of 

pertussis during an outbreak in California in 2010 (Atwell, Otterloo, Zipprich, Winter, Harriman, 

Salmon, Halsey, and Omer). In the study, researchers looked at 2005-2006 through 2009-2010 

school vaccination records and compared them to the space-time clustering of the 2010 pertussis 

cases. Researchers found evidence in the spatial and temporal clustering of PBEs and pertussis 

cases (Atwell et al., 2013). More pertussis cases were occurring within exemption clusters than 

other areas (Atwell et al., 2013). They concluded: “census tracks within an exemptions cluster 

were 2.5 times more likely to be in a pertussis cluster” (Atwell et al., 2013). This study proves 

that vaccine exemptions create problematic clusters. Unvaccinated children put others in the 

community at risk since not everyone can be vaccinated due to medical reasons. This concept is 

referred to as “herd immunity” and is the basis for modern vaccine requirements. Herd immunity 

most often refers to the proportion of society that is immunized against a certain disease (Fine, 

Eames, and Heymann, 2010). All children who are able to be vaccinated should receive vaccines 

in order to protect the very small number of people in society who cannot, like those who are too 

young or have a medical reason to not receive vaccines (HHS, 2014). Furthermore, when many 

children in one specific area are not vaccinated, herd immunity breaks down even further 

because the disease is able to spread quicker and more people contract it (HHS, 2014). This is 

what occurred in California during the 2010 pertussis outbreak. Researchers also found that both 
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NME and pertussis clusters were linked to areas of high economic status (Atwell et al., 2013). 

This included areas with: lower population density, lower average family size, lower percentage 

of racial or ethnic minorities, higher percentage of college and graduate school graduates, higher 

median household income, and lower percentage of poverty (Atwell et al., 2013). This study 

supports the claim that vaccine exemptions are most often clustered in high income areas. 

Data available on Arizona vaccine exemptions shows similar trends. These concepts are 

reflected in a recent study and subsequent action plan by the Arizona Department of Health 

Services (ADHS). The “Action Plan to Address Increasing Vaccine Exemptions” was created in 

2013 by the Arizona Immunization Program Office supported by ADHS (ADHS, 2013). It was 

created due to the two-fold increase in PBEs in Arizona over 10 years; from 1.6% in 2003 to 

3.9% for the 2012-2013 school year (ADHS, 2013). The ADHS commissioned the University of 

Arizona to study possible reasons for this increase (ADHS, 2013). Researchers used survey 

groups of physicians, parents, and school administrators through town hall meetings, focus 

groups, and interviews (ADHS, 2013). They concluded that schools with high percentages of 

PBEs were most likely schools with predominately white students where few students used free 

or reduced lunch programs, and were often charter schools and/or schools located in the northern 

part of Arizona (ADHS, 2013). Data from the study shows schools with high exemption rates in 

Maricopa and Yavapai counties are more likely to be predominantly white students whose 

families have high or middle-class incomes (Ernst, Haenchen, Pinyerd, and Jacobs, 2013). Nine 

elementary schools (seven in Maricopa County and two in Yavapai County) were examined 

extensively for this study due to their high vaccine exemption rates and location in exemption 

clusters (Ernst et al., 2013). Parents often cited fears of Autism, vaccine safety, vaccine 
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effectiveness, and/or lack of trust (including trust in pharmaceutical companies, manufacturers, 

the government, and providers) as their concerns leading them to choose PBEs (ADHS, 2013).  

After reviewing the data collected, an action plan was created in an attempt to address the 

concerns of rising PBEs in Arizona. It includes categories for the following: childcare centers, 

schools, physician offices, parents, and evaluation. Many suggestions involved revising existing 

exemption forms (in both English and Spanish) to include more information on vaccine 

preventable diseases (VPDs) and require parents to initial by each VPD listed (ADHS, 2013). 

Other goals involved reviewing the process of managing childcare immunization reports and 

keeping updated exemption forms at schools (ADHS, 2013). The report also calls for improved 

engagement in local health departments to monitor school exemption rates (ADHS, 2013). This 

comes in response to data suggesting record keeping errors which reflect a higher percentage of 

vaccine exemptions than what actually exists (Ernst et al., 2013). Some school administrators 

and nurses also reported their beliefs that the exemptions were more of a matter of convenience 

than a personal belief, so making the exemption form more extensive may help this (Ernst et al., 

2013). It is extremely important that health departments and school districts are on the same page 

and each have updated information and resources in order to properly monitor and address 

vaccine exemptions in Arizona.  

Lastly, the ADHS report addressed how to improve relations with physician offices and 

parents. Researchers suggested “Learn at Lunch” trainings for healthcare providers statewide 

which included “twelved 8-hour sessions providedto over 700 individuals” (ADHS, 2013). These 

sessions would address using education materials with parents to improve immunization rates, 

communicating with parents who are hesitant about vaccines, using new exemption forms, and 

other topics related to vaccines but not exemptions (ADHS, 2013). In addition, reserachers 
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suggested improving resources on the ADHS website for parents to  learn about vaccines. Other 

patient education strategies are targeted lectures for areas with high exemption rates and a 

Facebook campaign called “Why I Immunize” (ADHS, 2013). Lectures have already been held 

in Northern Mohave County in March and October of 2013 (ADHS, 2013). More data is needed 

to measure the effectiveness of these campaigns as they are ongoing strategies. 

Despite the numerous attempts by national and state health departments, vaccination in 

America is often driven by popular media, including news outlets and celebrity testimonias. It is 

important to examine the ways parents are getting this information, even if they are false claims 

or unreliable sources. First, much of the hesitancy behind vaccinations comes from a false report 

in 1998 linking Autsim Spectrum Disorder (ASD) to MMR vaccinations. The study has since 

been denounced my numerous sources, including one study in 2014 that concluded there is no 

relationship between ASD and vaccines, including MMR, thimerosal, or mercury (both 

substances used in manufacturing some vaccines) (Taylor, Swerdfeger, and Esick). Despite the 

lack of scientific evidence, some celebrities and public figures have used their platforms to 

advocate against childhood vaccinations. News outlets have been quick to debunk the Autism 

rumors amid rising parent concerns. Despite these efforts, parents are still hesitant. In 2013, a 

British-based news magazine cited a 2011 survey in which just over 50% of parents believed 

vaccines do not cause Autism, while 18% thought they did and 30% reported being unsure 

(Hansen, 2013).  

Several celebrities have been noted as sources of these anti-vaccination efforts. Jenny 

McCarthy is one celebrity that has become the target of news outlets and gossip columns alike 

because of her beliefs that vaccines can trigger autism (The Economist, 2014). In an interview to 

FRONTLINE, McCarthy stated her son developed Autism after receiving a series of 
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vaccinations which triggered “something” to cause the change in behavior (“Vaccine War,” 

2010). However, McCarthy did not have a specific reason for what she believed caused this. She 

questioned, “Is it mercury? Is it the schedule? Is there just too many?” and believes it was a 

combination of these factors (“Vaccine War,” 2010). In an interview with Time magazine, 

McCarthy cited nutrition, environmental toxins, and vaccines as the cause of her son’s Autism 

(Kluger, 2009). When presented with data showing polio clusters in unvaccinated Amish 

communities in the United States, and areas in Africa and Southeast Asia, McCarthy responded: 

“I do believe sadly it’s going to take some disease coming back to realize that we need to change 

and develop vaccines that are safe” (Kluger, 2009). Hollywood tabloids have been quick to point 

fingers at a long list of celebrities who are also “anti-vaccine proponents” including Britney 

Spears, Charlie Sheen, Bill Maher, Donald Trump, Jim Carey, and Kristin Cavallari, among 

many others (The Hollywood Reporter, 2014). Other local news sources point out that affluent 

people in areas like Hollywood are quick to inject themselves with Botox but will not allow their 

children to receive life-saving vaccines (Graff, 2014). Popular news sources like CNN may 

sometimes fuel vaccine concerns by reporting on studies attempting to link vaccines and Autism. 

One such article from 2014 describes a study in which a study concluded that African-American 

boys are more at risk for Autism if they’re given the measles, mumps and rubella vaccine before 

the age of 2” (Goldschmidt, 2014). The CDC reviewed the study and remains adamant that 

vaccines do not cause autism (Goldschmidt, 2014). Furthermore, the study described was funded 

by the Focus Autism Foundation, a group dedicated to proving the cause of Autism, specifically 

related to vaccines (Goldschmidt, 2014). This creates a conflict of interest and further discredits 

the study. Despite this, thousands of people read articles similar to this on news websites they 

trust and are then led to question the safety of vaccinations. 
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Anti-vaccination groups like Generation Rescue further intensify claims of harmful 

vaccinations. The founder of the group said in an interview with PBS that “There is no real-

world study that shows me that those six vaccines didn’t cause my son’s autism” (“Vaccine 

War,” 2010). Public figures who guess at the nonexistent link between Autism and vaccines only 

damage the public view of the importance of childhood vaccinations without proper evidence to 

support their claims. There may, however, be a solution to anti-vaccination celebrities: pro-

vaccination celebrities. By using the same fame and tactics as celebrities against vaccines, other 

public figures could help improve the public image of vaccinations. In an op-ed piece published 

in the Los Angeles Times, one blogger called for better media attention for celebrities who have 

publicly supported vaccinations (Rohwer, 2014). She suggested supporting the enlistment of 

celebrity spokespeople who support vaccines (Rohwer, 2014). Although unconventional, this 

theory could be successful since other celebrities, like Jenny McCarthy, have been somewhat 

successful in their anti-vaccine campaigns. In a world of celebrity-obsessed Americans, utilizing 

their fame may be a good asset in the fight against vaccine exemptions. One such celebrity is 

Kim Kardashian, who publicly supported vaccines by making her family get pertussis boosters 

before handling her newborn daughter (Hymes, 2013). Her discussion with her family doctor, 

who recommended the re-immunizations, was aired on her reality television show in October 

2013 (Hymes, 2013). Although it will not convince anti-vaccine advocates, celebrities who join 

the “pro-vaccine bandwagon” are making positive statements (Hymes, 2013). Despite the 

controversy often associated with gossip and celebrities, channeling America’s interest in these 

stories may be helpful in promoting the benefits of vaccines through popular vaccine advocates. 

This is a theory that needs further research but is worth exploring. 



 VACCINATE AZ   23 

 

 
 

Altogether, several studies in the U.S. and Arizona specifically support the theory that 

emerging trends in vaccinations show more parents of higher economic status choosing to delay 

or refuse vaccines based on personal beliefs. Theories behind the recent hesitancy for vaccines 

include: celebrity testimonials on the danger of vaccines, a more vocal anti-vaccine movement, 

worries over the increase in the number of recommended childhood vaccines, and the belief that 

alternative vaccine schedules are preferable (Smith et al., 2011). As discussed earlier, vaccine 

delays are increasing along with vaccine refusals (Smith et al., 2011). Parents often choose to 

delay vaccinations because they feel too many vaccines at once can be harmful (Omer et al., 

2009). However, this trend can be damaging because it leaves young children susceptible to 

contracting vaccine-preventable illnesses and breaks down a community’s herd immunity (Omer 

et al., 2009). Furthermore, this trend may increase inequalities between parents of different 

economic status because families with higher income are more likely to have enough resources 

to visit their doctor more often than parents of low socioeconomic status (Omer et al., 2009). 

More reaserch is needed in Pima County to understand the geographic clusters with high 

exemtion rates. Looking at such correlations will make it easier to understand why people are not 

vaccinating their children despite their community resources, family income levels, and 

education levels. Vaccine exemptions are a rising trend in America and looking at the issue from 

a county level will provide the framework for larger campaigns to target health beleifs of high-

income families. Used in addition to federal subsidies like the VFC program, such programs 

could possibly help reduce personal belief exemptions in school districts across the United 

States. 
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Website Justification 

In recent years, many people have questioned the efficacy of childhood vaccines. Much 

of this debate has stemmed from false information about the safety of vaccines. Many people feel 

that vaccines are important but still question their safety and the severity of disease consequences 

(MacDonald, Smith, and Appleton, 2011). In order to combat the increasingly aggressive anti-

vaccination campaigns, government entities, including local, state, and national health 

departments, should improve their online parent resources so citizens are able to access quality 

information in order to make the best decisions for their families.  

 An increasing number of parents have been turning to the Internet in the last decade, 

often instead of their family care practitioners, to access health information. In 2013, one-third of 

American adults had accessed health information online in an attempt to figure out a medical 

condition for themselves or some else (Fox and Duggan, 2013). This can be problematic if they 

are not presented with the proper resources from state and national health departments, making 

them turn to third-party sites that are not accredited or verified. In addition, women are more 

likely to access health information online (Fox et al., 2013). Over three-quarters of mothers 

reported they were the primary decision maker regarding their children’s healthcare (Ranji and 

Salganicoff, 2014). If the same people who are making health care decisions for their children 

are using the Internet to access health information, then we should focus on improve the health 

resources available for them online.  

 With the increase of health resources available, more emphasis should put on the 

importance of health literacy. Health literacy is the degree to which people are able to understand 

and interpret health-related literature in order to make related decisions (HHS, 2015). This 

concept is often lost when health professionals with advanced degrees attempt to write literature 
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for everyday patients. Most people, regardless of their careers or level of education, have 

difficulties interpreting health information. People who lack health literacy skills can be 

misinformed and may not understand the causes of disease (HHS, 2015). When creating health 

materials for parents, it is especially important to create simple yet informative documents so 

they are able to discern the best course of action for disease prevention and treatment for their 

children. The Arizona Department of Health Services (ADHS)  has recognized the importance of 

health literacy, and cited a need to improve their website and parent information resources as part 

of their Action Plan to Reduce Vaccine Exemptions (2013) . 

 Vaccinate AZ is a website created to inform parents in Arizona about the importance of 

vaccination. Large fonts, colors, headings, and pictures are used in an attempt to break up the 

information into digestible pieces. The website includes several links to state and national health 

resources so parents have a centralized web site they can use to navigate important resources.  

 

Website pages 

 The following details the information provided on each page of the website. Several 

charts and diagrams are included, but general stock photographs (i.e, physicians, families, 

children at the doctor) are left out of this document. Weebly, a website creation platform, was 

used to create a free website for this project. The website url is: vaccinateaz.weebly.com.  

Home 

1. About This Site 

a. This website was created to educate the general public on early childhood 

vaccinations. In 2013, researchers at the Arizona Department of Health Services 

(ADHS) cited a need for improving its website and other patient education 
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strategies to improve childhood vaccination rates across the state. Currently, the 

immunization section of ADHS website has limited parent resources, many of 

which are long documents without section headings or images. Creating more 

easy to use sources with simple language may be one way to improve parent 

knowledge on the importance of early childhood vaccinations and reduce personal 

belief exemptions. 

 

The full Action Plan to Address Vaccine Exemptions, created by ADHS, can be 

found here (link to ADHS document).  

 

This website is part of a senior thesis project to fulfill the University of Arizona 

Honors College requirements through the Mel and Enid Zuckerman College of 

Public Health. 

2. Resources 

a. See resources page. 

 

Frequently Asked Questions (FAQs) 

“Learn about the basics of vaccinations.” 

1. What are vaccines? 

a. Vaccinations, also called “vaccines” or “immunizations,” are shots that prevent 

someone from getting a certain disease. They help a person build up immunity to 

a disease by forcing their body to create antibodies, which are like tiny soldiers 

http://www.azdhs.gov/phs/immunization/documents/statistics-reports/action-plan-address-vaccine-exemptions.pdf
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created to fight the first signs of a disease. Vaccines protect you and your family 

from deadly diseases.  

 

Different types of vaccines are recommended for people at different ages. Many 

of these vaccines are recommended in infancy and early childhood. More 

information about vaccine schedules can be found on our Parent Resources page 

(link to VaccinateAZ page titled “Parent Resources”). 

2. What is herd immunity? 

a. We need vaccines because they create what is called “herd immunity.” Herd 

immunity happens when everyone in an area is vaccinated against a disease to 

protect people who can’t be vaccinated. This way, if that community is exposed to 

the disease it will not be able to spread.  

 

Very few people cannot be vaccinated. These include children who are too young, 

are allergic to something in the vaccine, or have a weakened immune system 

because of a different medical condition (i.e., children undergoing chemotherapy 

for cancer treatment)  (HHS, 2014).  

 

All children who are able to be vaccinated should get vaccines to protect the very 

small number of people who can't get them. When a lot of children in one area are 

not vaccinated, herd immunity does not work. The disease can spread quicker and 

more people can get it (HHS, 2014). The community is at a greater risk of a 

disease outbreak because the disease will easily spread. Treating the disease also 

http://weebly-link/198747372637170884
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requires a lot of resources. The following picture shows how more people can get 

sick if there is no herd immunity in an area. 

 

3. What are PBEs? 

a. Personal Belief Exemptions, or PBEs, are official documents a parent fills out 

when they do not want to vaccinate their child due to personal beliefs. This means 

that their child is medically able to get a vaccine but they do not want them to 

because of their beliefs. In Arizona, this requires parents to obtain the Personal 

Beliefs Exemption Form (link to ADHS website form) from the ADHS website or 

their child's school and initial and date by each vaccine type and description. By 

doing this, the parent is saying that they have received information on how their 

child could be in danger of getting each disease and what it would look like.  The 

form also states that the child may be required to stay home from school if there is 

http://www.azdhs.gov/phs/immunization/documents/school-childcare/personal-belief-exemption.pdf
http://www.azdhs.gov/phs/immunization/documents/school-childcare/personal-belief-exemption.pdf
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an outbreak of vaccine-preventable disease (ADHS, 2013).  

 

PBEs are different from a medical exemption, which happens when a child cannot 

be vaccinated due to a weakened immune system, allergy to a vaccine ingredient, 

or other medical condition. 

4. How many vaccines does my child need to get? 

a. It's easy to become overwhelmed by the number of shots your child needs. 

Talking to your doctor can make you less stressed. The number of vaccines your 

child needs for school can depend on your school district and where you live. In 

Arizona, your child needs five different types of vaccines to attend kindergarten. 

Each type of vaccine can have more than one dose, which means your child may 

get more than one shot for each vaccine. 

 

This table is a summary of which vaccine your child needs if they are attending 

kindergarten. Children attending school must have a record of these vaccines, a 

medical exemption form, or Personal Belief Exemption form on file with their 

school. 
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Myths 

“Common misconceptions about vaccines.” 

Vaccines have been in the media a lot in the past year. It can be easy to get confused 

about what is truthful and what are just myths. Here are some common misconceptions 

about vaccines: 

1. Vaccines cause Autism (ASD) 

a. Many people believe there is a link between vaccines and Autism. In 1998, Dr. 

Andrew Wakefield, a British physician, claimed Measles, Mumps, and Rubella 

(MMR) vaccines can cause Autism Spectrum Disorder (ASD). This study has 
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since been proven wrong by numerous sources (Taylor et al, 2014). Wakefield 

was even stripped of his medical license in Britain in 2010 and is widely 

considered a fraud. (CNN, 2011).  

 

Even though there is no medical evidence linking MMR vaccines and ASD, many 

people were scared by this report which led to a drop in vaccination rates in the 

past decade. Some believe there is truth in this study but that vaccine 

manufacturers do not want to lose money.  

 

For more information on vaccines and ASD, visit the CDC's resource page. 

2. These diseases are no longer a threat 

a. Many people choose to not vaccinate their children because they believe some 

diseases are no longer a threat to our health. These people are often new, younger 

parents who have not seen what these diseases look like. They are less likely to be 

afraid of a disease if they haven't had it and they haven't seen it in their family or 

friends (Lantos et al., 2012). For instance, many older Americans can remember 

someone they know having polio as a child and how it can lead to paralysis or 

death. When the polio vaccine was introduced in the 1950s, the number of cases 

greatly decreased. Today, polio is extremely rare. This is because most people are 

vaccinated against it.  

 

If parents choose to not vaccinate their children, diseases like polio could easily 

come back. 

http://www.cdc.gov/vaccinesafety/concerns/autism/
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3. Vaccines are unnatural 

a. Vaccines are made using natural diseases that are weakened and altered in labs. 

Some ingredients are added in very small amounts, like preservatives and 

stabilizers so the vaccines stay fresh (Vaccine, 2013). Many people believe this 

makes the vaccines harmful. However, just because something is “natural” does 

not mean it is safe. Diseases are naturally occurring yet they kill thousands of 

people each year. The ingredients in vaccines are added in the lowest possible 

amounts and are studied in order to make sure the amounts have no negative 

effects, even when more than one vaccine is given during a short period of time 

(Vaccine, 2013). 

 

Arizona Statistics 

“Current trends in exemption rates for Arizona.” 

 Arizona has a very high percent of personal belief exemptions (PBEs) compared to other 

states. This means that there are more unvaccinated children in Arizona than most other states. 

Only six states have more PBEs than Arizona.  

For the 2013-2014 school year, Arizona kindergartens had a 4.7% personal exemption 

rate and a 0.3% medical exemption rate on average (ADHS, 2014). This means that 4.7% of 

kindergarteners in Arizona were not vaccinated for one or more diseases. Nationally, states with 

personal belief exemptions had a 2.22% exemption rate on average (Seither et al., 2014). There 

are over twice as many unvaccinated children in Arizona than the average for the United States. 

It is important to remember that herd immunity does not work if there are a lot of unvaccinated 
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children. For more information on herd immunity, visit our FAQs page (linked to VaccinateAZ 

page titled “FAQs). 

 

This graph shows the percent of PBEs in each county in Arizona. Yavapai County had 

the highest personal exemption rate with 11.6% of kindergarteners not vaccinated. Yuma County 

had the lowest personal exemption rate with less than 1% of kindergarteners having PBEs. The 

red line shows the average percent of PBEs in the United States. The green line shows the 

average in Arizona. As you can see, the green line is much higher than the red one, which means 

there is a higher proportion unvaccinated children in Arizona compared to the rest of the United 

States.  

A full list of immunization coverage for Arizona kindergarteners by county is available 

here (link to ADHS document). 

 

Parent Resources 

“Talking to your doctor, vaccine schedules, and more.”  

http://weebly-link/712544357896284091
http://www.azdhs.gov/phs/immunization/documents/statistics-reports/kindergarten-coverage-2013-2014.pdf
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1. Talking to your pediatrician 

a. Nervous about discussing something with your doctor? Here are some tips about 

how to be prepared for your child's doctor visits. 

b. (Link to “Talk to Your Doctor” pdf document). See Appendix I.  

2. Instant Vaccine Scheduler 

a. The CDC has a great tool you can use for free to create a vaccine schedule for 

your child. Just insert your child's date of birth and you can get a detailed list of 

which vaccines your child needs and when. You can even print it out and write in 

dates to keep track of your appointments! 

b. (Button linked to Vaccine Schedule Tool) 

3. Where to go to get vaccinated 

a. Not sure where to go to get your child vaccinated? You should take your child to 

your primary care doctor or community health center to get vaccines. If you or 

your child are without insurance or your insurance does not cover vaccines, there 

are a number of clinics across the state that you can get vaccines. For a list of free 

clinics state-wide, click here (link to AZ 211 page). 

http://www.mycommunitypt.com/arizona/index.php?option=com_cpx&task=search.query&code=LT-3400.1500
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Appendix I. Talking to Your Doctor  
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