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Abstract

Despite the impact vaccination has had on the control and prevention of
many infectious diseases, some parents choose not to vaccinate their chil-
dren. Although there is no federal law requiring vaccination of children in
the United States, all states require evidence of vaccination against at least
some diseases as a condition of school entry. Which vaccines are required;
how many doses are required; whether entry requirements apply to child
care, kindergarten, or middle school; and whether exemptions from vac-
cine requirements will be allowed all differ by state. All but two states allow
some kind of personal belief exemption from school vaccination require-
ments. This article reviews the history of school vaccination requirements
and exemptions, the legal status of state vaccination laws and exemptions, the
impact of school vaccination requirements and personal belief exemptions
on vaccination rates and disease incidence, and strategies for maintaining
adequate vaccination rates in states that allow personal belief exemptions.
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INTRODUCTION

Vaccines have been an important tool in the control and prevention of infectious diseases for over
200 years. Edward Jenner developed the first widely used vaccine against smallpox in 1796 after
noting that milkmaids who had been infected with cowpox rarely became infected with smallpox
during smallpox epidemics. Vaccination against smallpox was rapidly adopted in Europe and was
first performed in the United States in 1800. It would be more than 100 years before a second
vaccine, against diphtheria, came into widespread use and 150 years before the polio vaccine
was introduced. Vaccine development has accelerated substantially in more recent years, offering
protection against many infectious diseases.

Vaccines function in two different ways. First, they protect most vaccinated individuals directly
against disease by inducing immunity. Second, they protect individuals from person-to-person
disease transmission through a phenomenon known as herd immunity. Herd immunity develops
when a sufficient proportion of individuals in a community achieve immunity to the extent that
disease introduced into the community would be unable or unlikely to spread because of the small
probability that an infected individual would encounter a susceptible individual. This community
protection benefits those who cannot be vaccinated for medical reasons, those who are too young
to be vaccinated, those who choose not to get vaccinated, and those who received vaccinations but
either did not mount an adequate immune response or whose immunity has waned over time.

The importance of herd immunity to susceptible individuals is illustrated regularly during
outbreaks of vaccine-preventable disease. In 2008, an outbreak of Haemophilus influenza type b in
Minnesota resulted in infection of five young children. Three of the children had not been vacci-
nated because of their parents’ opposition to vaccination, one was too young to have completed
the vaccination series, and the other, a 15-month-old who suffered permanent neurologic injury
from meningitis, had been vaccinated but was found to have an immune disorder that impaired
the response to vaccination (9). In addition to the health consequences to the individuals infected
during disease outbreaks, the economic consequences can also be considerable (15).

The current vaccine schedule calls for 10 vaccines representing 14 diseases to be given during
the first 6 years of life: hepatitis B (3 doses), rotavirus (2-3 doses), DTaP (5 doses), Hib (3—4 doses),
pneumococcal conjugate vaccine (4 doses), inactivated polio virus (4 doses), influenza (yearly),
measles-mumps-rubella (2 doses), varicella (2 doses), and hepatitis A (2 doses). Between 6 and

DEFINITION OF TERMS

Herd immunity exists when a sufficiently large proportion of a population develops immunity to an infectious disease,

either through vaccination or prior infection, that disease introduced into the community would be unable or unlikely
to spread from person to person because of the small probability that a susceptible individual would encounter an
infected individual. Herd immunity is a primary mechanism by which individuals who remain susceptible are

protected against infectious diseases that are spread from person to person. Herd immunity is compromised when

individuals within a population refuse vaccination. The proportion of immune individuals in a population required

to achieve herd immunity varies depending on a number of factors including the infectiousness of the disease, the
effectiveness of the vaccine, and the degree of contact between individuals within that population. Whereas an
immunization rate of 80% within a population may be sufficient to establish herd immunity against rubella and

mumps, pertussis and measles require a population immunization rate of closer to 95%. Within the setting of a

school, where children are in frequent and close contact for extended periods of time, the rate of immunization

required to prevent spread of disease to susceptible individuals may be even higher.
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18 years of age, the vaccine schedule recommends the addition of human papillomavirus (3 doses),
meningococcal conjugate vaccine (2 doses), a T'dap booster, and annual influenza vaccinations.

There is no federal law requiring vaccination in the United States. All states now require
evidence of vaccination against at least some diseases as a condition of school entry. Which vaccines
are required, how many doses are required, whether a documented history of disease is acceptable
in lieu of vaccination, and whether entry requirements apply only to kindergarten or to other
grade levels as well (child care, middle school, high school, college) all differ among states. Some
states allow local school boards to set requirements for some vaccines. State laws also vary on what
kinds of exemptions from vaccine requirements will be allowed. As of December 2012, all states
allowed exemption from school vaccine requirements for medical reasons, and 48 states and the
District of Columbia offered either religious exemptions or a broader philosophical or personal
belief exemption from school vaccination requirements. Considerable variation also exists among
states with regard to enforcement of school vaccination requirements and the process for obtaining
an exemption. In contrast, only three provinces in Canada require vaccination for school entry,
and all three provinces allow personal belief exemptions (62).

This article reviews the history of school vaccine requirements and exemptions from those
requirements, the legal status of state vaccine laws and exemptions, the impact of school vaccine
requirements and personal belief exemptions on vaccination rates and disease incidence, and
strategies for maintaining adequate vaccination rates in states that allow personal belief exemptions
from school vaccination requirements.

HISTORY OF SCHOOL VACCINATION REQUIREMENTS

Until vaccination was introduced by Edward Jenner in 1796, smallpox epidemics represented a
major threat to human life, causing death in as many as half of those infected by its most virulent
form. The introduction of smallpox vaccination markedly reduced outbreaks in Europe and the
United States by the early 1800s. European governments were more open to compulsory vacci-
nation than was the United States, with laws requiring smallpox vaccination of infants appearing
in Bavaria in 1807, Denmark in 1810, Norway in 1811, Bohemia and Russia in 1812, and Sweden
in 1816. Sweden’s law made specific reference to vaccination as a requirement for entry into any
school or college (28). England made vaccination against smallpox mandatory for all children in
1853 (1).

By the early 1800s in the United States, voluntary vaccination of individuals against smallpox
had made epidemics sufficiently rare that vaccination rates dropped. This decrease, in turn, led to
arising incidence of the disease by the 1830s. This resurgence of smallpox occurred at a time when
the number of public schools was increasing and states and communities were beginning to make
school attendance a requirement for all children (21). The gathering of children in schoolhouses,
a situation that aided the spread of smallpox, made linking school attendance with vaccination
a logical step. In 1827, the city of Boston became the first municipality in the United States to
establish a vaccine mandate for school entry, ordering teachers to require all children attending

DEFINITION OF TERMS

Religious exemption:
state law provision
permitting parents to
exempt their children
from the school
vaccine requirement if
it contradicts their
religious beliefs

A personal belief or philosophical exemption is a provision in the state law, which allows parents to exempt their
children from the school vaccine requirement if it contradicts parental beliefs beyond those considered religious or

spiritual beliefs. These exemptions can include moral, philosophical, or personal beliefs that relate to vaccines.
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school to provide evidence of vaccination. Massachusetts became the first state in the United
States to make smallpox vaccination mandatory in 1855, with a law requiring vaccination of all
public schoolchildren. New York passed a state law in 1860 empowering local school boards to
refuse school admission to unvaccinated children (21). Other New England States passed similar
laws over the next 20 years. States in the Midwest, South, and western United States followed
suit, requiring vaccination for school attendance beginning in the 1880s. Whereas some states
mandated vaccination of all children for school attendance, others passed laws that authorized local
jurisdictions to enact school vaccine regulations under certain conditions (for example, during an
epidemic). Because enforcement of these laws was often the responsibility of local school boards
and some school boards opposed vaccination, the application of these laws was patchy, and periodic
outbreaks continued (21). By the turn of the twentieth century, most states had laws that either
required vaccination of children attending public schools or allowed local jurisdictions to require
it (65).

These early laws related specifically to smallpox. As other vaccines were developed, state and
local laws were amended to include newer vaccines. Diphtheria vaccination was added in some
states by the late 1930s, followed by polio and measles in the 1960s (32). By 1970, laws in 26
states required vaccination prior to school entry (32). Another two states allowed local jurisdic-
tions to require vaccination for school entry, and 22 states had no requirements. The District
of Columbia required only the smallpox vaccine for school entry. By this time, most state laws
requiring vaccination applied to entry into public and private schools.

During the 1970s, outbreaks of measles, which involved primarily school-age children, provided
a major incentive for states to enact or expand school vaccination laws, particularly because schools
represented a major site of disease spread (34, 46, 47). By 1980 all 50 states had some kind of law
requiring vaccination as a condition for school attendance. The intent of these laws encompassed
both the narrow goal of eliminating outbreaks within the schools and the broader public health
goal of protecting the community against disease spread.

OPPOSITION TO SCHOOL VACCINE REQUIREMENTS
AND THE RISE OF EXEMPTIONS

In general, considerable resistance has always accompanied compulsory vaccination laws. In the
late 1800s through the early 1900s, some parents responded to school vaccination laws by refusing
to send their children to school, sending their children to private schools, wiping the vaccine
from their children’s arms following vaccination, attempting to fake vaccine scars, and refusing
to comply with vaccination requirements (65). This resistance was driven in part by the risks
of the smallpox vaccine and the risks of inoculation, which included the transmission of other
diseases, including tetanus. Parents also protested on the grounds that vaccination threatened the
safety of their children, usurped their parental authority, and violated the bodily integrity of their
children. Others opposed the laws on religious grounds. Christian Scientists, whose founder, Mary
Baker Eddy opposed these laws, nonetheless advised followers to comply with them. Opposition
to vaccination became stronger during the early 1900s when a milder form of smallpox, variola
minor, became the dominant strain. This strain rarely caused death, leading many to conclude that
the vaccine was more dangerous than the disease it prevented (12).

Opponents of vaccination continually sought to amend or repeal school vaccination laws (21).
The Massachusetts school vaccination requirement was amended by the legislature in 1894 to
allow an exception for any child who could produce a certificate stating that they were “unfit for
vaccination” and signed by a physician. An anti-vaccination pamphlet titled “Vaccination Is the
Curse of Childhood” circulated in Boston during the early 1900s, encouraging parents to find
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a physician who would provide such certificates for their children (61). Elsewhere, the British
government, under pressure from anti-vaccinationists, introduced a conscience clause in 1898
allowing those who obtained a certificate of exemption to choose not to vaccinate their children
(59).

Early legal challenges to school vaccine laws supported the state’s constitutional authority
to make school entry contingent upon vaccination status. Such laws survived challenges in the
Supreme Courts of both New York and Illinois in 1895, although the Illinois Supreme Court held
that the board of health could enforce its school vaccination mandate only when smallpox was
present or threatening a community (21). Other state supreme courts upheld school vaccination
laws, including California in 1890 and Pennsylvania in 1894 (21). Challenges to laws mandating
vaccination eventually reached the US Supreme Court. In 1905, in Facobson v. Massachusetts, the
Supreme Court upheld a Massachusetts law requiring vaccination of all residents, ruling that “the
police power of a state must be held to embrace, at least, such reasonable regulations established
directly by legislative enactment as will protect the public health and the public safety” (31, p. 25).
In 1922, in Zucht v. King, the Supreme Court specifically upheld a local ordinance requiring
vaccination as a requirement for school attendance (68).

With the US Supreme Court clearly empowering states and local jurisdictions to mandate
vaccination as a condition of school entry, opponents focused renewed efforts on lobbying state
legislatures to eliminate or alter school vaccination requirements. Some of these efforts were
successful, including repeals of school vaccination laws in the state of Washington in 1919 and
Wisconsin in 1920. Legislatures in Utah and North Dakota enacted laws forbidding compulsory
vaccination (12). Anti-vaccination sentiment decreased somewhat by the 1930s, and efforts to
eliminate vaccination laws became rare during the 50 years that followed, particularly if legisla-
tures provided a means whereby objectors could obtain an exemption from school vaccination
requirements (12). By 1970, most states allowed exemption from school vaccine requirements if a
physician attested that it would be dangerous to the child’s health, or if the parents could demon-
strate that the vaccination would violate the teachings of a recognized religious organization to
which they belonged, and five states allowed exemption from the law if a parent simply objected
in writing (32). As more state legislatures enacted laws requiring vaccination as a condition of
school entry in the 1960s and 1970s, most included exemptions for children whose parents had
religious objections to vaccination. These exemptions were added at least in part owing to the
lobbying efforts of the Christian Science Church (13). Whether these exemptions were restrictive
(allowing only exemption for recognized or established religions) or liberal (allowing exemption
for personal beliefs) varied by state.

Controversies over school vaccination laws once again returned to the United States in the
1980s when the very public debate over the safety of the pertussis vaccine led to increased con-
cern about the safety of childhood vaccination (12). Since the 1980s, anti-vaccine advocates have
argued for the elimination of school vaccination requirements and the expansion of exemption
opportunities. Many of the arguments heard today opposing vaccination requirements echo those
of the previous 200 years. These individuals and groups oppose school vaccination requirements
for three basic reasons. First, they argue that vaccines are unsafe and/or ineffective, causing harm
to those who receive them. These claims of harm include the belief that vaccines can cause serious
adverse effects (such as autism), that vaccines can negatively impact the immune system, and that
the effects of injecting foreign biological material into humans is unknown. Most of these claims
lack a basis in scientific data. Second, they argue that vaccination is unnecessary, either because the
diseases they are intended to prevent are rare or because they are not serious. Finally, they argue
that school vaccination requirements represent an unjust intrusion of the government into private
affairs (including interference with the religious or philosophical beliefs of families), violate civil
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DEFINITION OF TERMS

The terms immunization and vaccination are frequently used interchangeably, although they refer to slightly

different processes. Narrowly defined, vaccination refers to the injection of a killed or weakened infectious organism,

a component of the organism, or the biological product of an organism to prevent a disease. Immunization refers

to the process by which a person or animal becomes protected against a disease. Immunization can occur either
through vaccination or through previous infection with the organism.
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liberties, and represent government oppression; and that education and voluntary compliance are
sufficient to accomplish any goals of vaccination. These claims are frequently accompanied by an
underlying distrust of government, scientists, and vaccine manufacturers.

The design of school vaccine mandates must inevitably grapple with the balance between in-
dividual freedom and community welfare (20). Balancing individual freedom with protecting the
population’s health represents one of the most important ethical issues surrounding the implemen-
tation of many public health measures, including vaccination. Restrictions on individual liberty
are justified when individual decisions or actions put others at risk of serious harm (23, 37, 51).
Even if one argues that parents should be free to refuse vaccination on behalf of their children, it
does not follow that this right weighs more heavily than the right of others to be free from unnec-
essary exposure to vaccine-preventable infection. The state’s duty to protect children attending
public schools further justifies laws that require immunization before school entry. Parents who
choose not to vaccinate their children increase the potential for harm to other children at school,
including those who cannot be immunized because of medical conditions and vaccinated children
who remain susceptible to disease (17, 18, 27, 42). This potential for harm increases significantly
if enough parents choose to forgo vaccination for their children that herd immunity in the school
and community is undermined.

Although school vaccination requirements interfere with individual freedom to some degree,
they fall short of true state compulsion because states require vaccination only as a condition of
school attendance. In most states, parents have the choice of vaccinating their child, seeking an
exemption to the requirements, or homeschooling their children (or in some states, sending their
children to private schools). Thus, school vaccination requirements as they currently exist are less
intrusive on individual liberty than a broader requirement for immunization of all citizens would
be (18).

Personal belief exemptions may serve an important role in preserving school vaccination re-
quirements in all 50 states. Laws that do not allow some degree of conscientious objection can
further inflame anti-vaccination groups, leading to increased resistance to these laws. Some his-
torical evidence has shown that communities seeking to vaccinate individuals through coercive
methods (without an exemption option) rather than through education and other techniques that
allow for free choice have met with increased resistance that has ultimately thwarted their efforts
(35). The existence of personal belief exemptions decreases formal opposition to school vaccina-
tion laws by allowing parents who object to vaccination to act on that belief while still allowing
their child to attend school.

LEGAL CHALLENGES TO PERSONAL BELIEF EXEMPTIONS

US Supreme Court decisions, including Facobson v. Massachusetts and Zucht v. King, have made it
clear that states possess the authority to require vaccination as a condition for school entry. It is
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also clear that states are not obligated to offer religious exemptions under the Constitution. In
1944, the US Supreme Court’s decision in Prince v. Commonwealth of Massachusetts (49) established
that religious freedom does not extend to those actions that endanger others, including either the
public health or the health of one’s children: “The right to practice religion freely does not include
the liberty to expose the community or the child to communicable disease or the latter to ill health
or death.”

Similarly, a number of court rulings (36, 67) have clarified that the right to religious freedom is
notinfringed by requiring schoolchildren to be vaccinated and that citizens are not granted a First
Amendment right to religious exemption from laws requiring vaccination for school attendance.
According to the US District Court in the Western District of Arkansas in McCarthy v. Boozman
(36), “The constitutional right to freely practice one’s religion does not provide an exemption for
parents seeking to avoid compulsory immunization for their school-aged children.”

Challenges to state laws continue, but generally fail. Most recently, in Workman v. Mingo County
Schools, Jennifer Workman challenged West Virginia’s school vaccination requirement (66). West
Virginia is one of only two states with no religious exemption to the law. Ms. Workman sought to
have her child exempted from the vaccination requirement, a request that was denied. She filed suit
arguing that the refusal to grant an exemption violated her First Amendment right to practice her
religion and violated her Fourteenth Amendment right to due process and equal protection on the
grounds that she was not allowed to simultaneously enroll her children in school and follow her
religious beliefs, even though parents with different or no religious beliefs could conceivably do
so. The District Court dismissed her claims (66), concluding that “West Virginia is not obligated
to provide such an exemption; its mandatory immunization program is consistent with the United
States constitution.” In 2011, the US Fourth Circuit Court of Appeals affirmed this decision, and
the Supreme Court declined to hear the case.

Although they are not obligated to do so under current federal or constitutional law, 48 states
and the District of Columbia offer religious or personal belief exemptions from school vaccine
requirements. Religious exemptions can take different forms from state to state. State laws may
limit exemptions to individuals who belong to an “organized,” “recognized,” or “established”
religion, some states require that the beliefs be “genuinely and sincerely held,” and others simply
require that parents attest that they oppose vaccination for religious reasons (39).

Some evidence suggests that religious exemptions, as opposed to broader personal belief exemp-
tions, may run afoul of the First Amendment’s establishment clause when they provide preferential
treatment to particular religious doctrines—those exemptions requiring that parents belong to a
recognized religious organization, for example (28, 36, 55). In 1979, the Mississippi Supreme
Court in Brown v. Stone held that although the state’s interest in the public health and its duty to
protect children from harm were sufficient to override the religious rights of parents seeking to
exempt their children from vaccination prior to school entry, the state’s religious exemption was
unconstitutional because it violated the equal protection rights of those who did not qualify for
exemption for religious reasons (4). In response, Mississippi simply dropped their exemption and
is currently one of only two states (along with West Virginia) to offer only a medical exemption
from vaccination requirements for school entry. In 2001, a US District Court in Arkansas held that
the state’s religious exemption, because it limited itself to parishioners of a “recognized church or
religious denomination,” was unconstitutional under the free exercise and establishment clauses of
the First Amendment and the due process clause of the Fourteenth Amendment (36). Two years
later, Arkansas legislators rewrote the law to allow parents to seek an exemption from school vac-
cine requirements for philosophical (personal belief) objections. Other states have taken similar
actions, expanding restrictive religious exemptions to personal belief exemptions to avoid running
afoul of the Constitution’s First and Fourteenth Amendments. Religious exemptions that require
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only a “sincerely” held religious belief are more likely to prevail against a constitutional challenge,
although they may still be found to discriminate against those with “sincerely” held nonreligious
beliefs about vaccination.

Personal belief exemptions are allowed in 19 states. Philosophical or personal belief exemptions
are easier to obtain than religious exemptions because they require only that the parent of a child
hold a personal belief that opposes vaccination. Because these exemptions do not rely on religious
belief, they do not pose constitutional issues under the First Amendment’s establishment clause,
but they may still raise equal protection issues under the Fourteenth Amendment (39).

FACTORS ASSOCIATED WITH REFUSAL OF CHILDHOOD VACCINES

There are many factors associated with a parent’s decision to refuse vaccine administration to
their child and to seek exemption from school vaccine requirements. These include concerns
about whether vaccines are safe, efficacious, and necessary. These concerns may be coupled with
distrust in the government, organized medicine, and the pharmaceutical industry.

Freed and colleagues (24) found that although 90% of parents felt that vaccination was a
good way to protect their child from disease, 54% were concerned about serious adverse effects
from vaccines, 31% felt that parents should have a right to refuse vaccines required for school
entry for any reason, and 11.5% had refused at least 1 recommended vaccine. They identified
HPV, varicella, and meningococcal conjugate vaccines as the most common vaccines refused by
parents.

Another survey of parents of school-aged children revealed that 75% of children with nonmed-
ical exemptions to the school vaccine requirements received at least some vaccines (54). Varicella
was the most common vaccine not accepted by parents who sought a nonmedical exemption,
followed by hepatitis B, pertussis, and tetanus. The most common reason given by parents who
sought an exemption from school vaccine requirements was the concern that vaccines cause harm.
Parents of exempt children were more likely than parents of fully vaccinated children to report
concerns about vaccine safety and efficacy, a low level of trust in the government, and a perception
that the risks of contracting vaccine-preventable disease and the severity of vaccine-preventable
disease were both low. Parents of exempt children were also more likely to report confidence in
alternative medicine professionals and less likely to report confidence in medical, public health,
or government sources of information (54). Parents opposed to school vaccination requirements
are more likely than parents who support them to believe that vaccines may not be safe, that the
body can protect itself without vaccines, that vaccines are not important to a child’s health, that
vaccines are not necessary to prevent certain diseases, that vaccines are given to prevent diseases
that are not serious or that children are not likely to contract, and that children receive too many
vaccines in the first two years of life (33, 64).

The increase in the number of vaccines recommended for administration to young children and
the increased number of vaccines required for school entry have clearly played a role in parents’
concerns about vaccination. Access to information on the Internet, including a large volume of
non-evidence-based material from sources that propagate misinformation about vaccines, can also
play an important role, particularly because judging the validity and reliability of these sources of
vaccine information can be difficult. Finally, a small percentage of parents cite religious objections
to vaccination, arguing that vaccination is against the will of God or reflects a lack of faith in God.
Some organized religions oppose specific vaccines (rubella, hepatitis A, varicella) because they were
developed from viral strains obtained from human fetuses that had been intentionally aborted or
the strains were attenuated through successive passes in human diploid fibroblast cultures that
came from aborted fetuses.
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IMPACT OF SCHOOL VACCINE LAW EXEMPTIONS
ON DISEASE INCIDENCE

Good evidence has shown thatlaws requiring vaccination prior to school entry increase vaccination
rates and correspondingly decrease the incidence of vaccine-preventable disease. A 1999 review of
six regional and three national studies concluded that “.. .sufficient scientific evidence exists that
vaccination requirements for child care, school, and college attendance are effective in improving
vaccination coverage and immunity and/or in reducing rates of disease” (3, p. 104). A 1977 study by
the Centers for Disease Control and Prevention (CDC) found that states with laws that required
vaccination for school entry experienced measles incidence rates that were 40-50% lower than
those in states without such laws (7).

Other good evidence has shown that allowing exemptions to vaccine requirements decreases
vaccination rates and increases disease outbreaks and that the type of exemption allowed, enforce-
ment of requirements, and ease with which exemptions can be obtained all have an impact on
disease incidence (6, 34). Feikin and colleagues (22) found that school-age children (3—18 years
old) in Colorado who had been granted exemptions from vaccination were 22 times more likely
to contract measles and 6 times more likely to acquire pertussis than were immunized children.
Among 3-10-year-old children, the risk of contracting measles was increased more than 60-fold,
and the risk of contracting pertussis was increased more than 16-fold among exempted children
as compared with immunized children. In two other studies, children of vaccine-refusing parents
had a 9-fold higher risk of contracting varicella (26) and a 23-fold higher risk for pertussis (25)
than did children of vaccine-accepting parents.

Salmon and colleagues (53) performed a cohort study of 5-19-year-olds between 1985 and 1992
to determine the relative risk of contracting measles for those children who had been exempted
from school vaccine requirements compared with those who had been vaccinated. They found that
exemptors were, on average, 35 times more likely to contract measles than vaccinated individuals.
They also determined that exempt populations tended to be clustered geographically, increasing
the risk of disease spread within those communities. Using a mathematical model, they determined
that as the number of exemptors in a community increases, the incidence of measles among the
nonexempt population would also increase. In a separate study, Feikin and colleagues (22) found
that at least 11% of vaccinated children in measles outbreaks acquired their infection through
contact with an exemptor.

Because unvaccinated children often cluster geographically, even in a relatively well-immunized
community, disease can spread because of the proximity of those who are unimmunized to each
other. Omer and colleagues (41) reported significant geographic clustering of exemptors in Michi-
gan and overlap between clusters of exemptors and clusters of reported pertussis cases among
children. Children whose families belong to religions that oppose vaccination or whose parents
possess certain health beliefs often live near each other and attend the same schools, enabling the
spread of disease among unvaccinated children during an outbreak (58). This phenomenon has
been illustrated by several large outbreaks of measles and rubella that have occurred among Amish
and Mennonite communities and in Christian Science schools (5).

During the first 7 months of 2008, 131 cases of measles were reported to the CDC, including
15 patients requiring hospitalization. Of these, 112 were either unvaccinated or had unknown
vaccination status, 95 of whom were eligible for vaccination. Of the 95 who were eligible for
vaccination, two-thirds were unvaccinated because of religious or philosophical beliefs (8).

Omer and colleagues (40) examined the relationship between state-level rates of nonmedical
exemptions at school entry and pertussis incidence rates in each state. They found that from
2001 to 2004, states that permitted personal belief exemptions had higher rates of nonmedical
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exemption at school entry than did states that offered only religious exemptions (incidence ratio
1.48), and that states with easier processes for obtaining an exemption had higher exemption rates
over time and rates of pertussis that were 90% higher than those in states with difficult exemption
processes. Similarly, a study examining the relationship between exemption rates and pertussis at
the county level in New York State between 2000 and 2011 (30) found that counties with overall
exemption rates of 1% or greater reported a higher incidence of pertussis than did counties with
exemption rates below 1%. Overall, the incidence of pertussis increased by 5 cases per 100,000
for each 0.1% increase in the exemption rate. Notably, the risk of pertussis infection increased
among both vaccinated and exempted children in counties with exemption rates of 1% or greater.

Robbins and colleagues (50) demonstrated that states with the lowest incidence of measles were
more likely to have laws covering school attendance for all grades, not simply those first entering
the school in kindergarten or first grade. States with the lowest measles incidence were also more
likely to enforce their laws.

STATE VARIATION IN EXEMPTION RATES AND REQUIREMENTS

The cornerstone of vaccine policy in all 50 states is the vaccination requirement for school entry.
School entry requirements vary widely from state to state, both in terms of the kinds of exemptions
allowed and the ease with which an exemption can be obtained. All states allow exemptions for
medical reasons, whereas 48 states allow exemption for religious reasons and 18 for personal
(nonreligious) beliefs (see Figure 1). Missouri allows a personal belief exemption to its vaccine
requirement for day care, preschool, and nursery school but requires a medical or religious reason
for kindergarten and above. Mississippi and West Virginia allow only medical exemptions (38).

Exemption rates vary widely (10, 11); Mississippi reported exemption rates among kindergarten
enrollees of less than 0.1% and Alaska reported a 7% exemption rate (5.7 % nonmedical exemption
rate; 1.3% medical exemption rate) during the 2011-2012 school year (11). At the county level,
exemption rates can vary even more. The state of Washington, for example, reported a statewide
exemption rate of 5.6% for students enrolled in kindergarten through twelfth grade during the
2011-2012 school year. Exemption rates by county, however, ranged between 1% (Garfield) and
30% (Ferry), with exemption rates exceeding 10% in 7 of 37 counties reporting data (63). This
variation in exemption rates is likely due to many factors, including shared beliefs and concerns
of individuals living in smaller communities, the ease with which medical and personal belief
exemptions can be obtained, and the variation between states, and even school districts, with
regard to enforcement of school entry laws.

The ease with which medical exemptions are granted varies from state to state and can include
any or all of the following: a written statement from a physician, a requirement that the physician
practice in-state, a separate medical exemption form, approval from the health department, annual
approval, and notarization of the exemption forms. Stadlin and colleagues (57) evaluated a total of
87,631 medical exemptions granted over seven school years. Compared with states with difficult
medical exemption criteria, medical exemption rates were considerably higher in states with easy
[adjusted incidence rate ratio (IRR) 6.4] or medium (adjusted IRR 4.4) criteria. Medical exemption
rates were twice as high in states that offered permanent medical exemptions as compared with
those that required periodic re-exemption. The highest rate of medical exemptions was found
in states that had rigorous nonmedical exemption criteria and easy medical exemption criteria,
suggesting that some parents seek medical exemptions for their children if they cannot obtain a
personal belief or religious exemption as easily.

Of the 30 states (and the District of Columbia) that allow exemptions only for medical or reli-
gious reasons, the requirement for religious exemption can be as narrow as requiring membership

Dickema



New Hampshire

Island
Connecticut

e

ssissipp

Medical exemptions only
Note: Hawaii and Alaska

are not shown to scale. . Medical and religious exemptions only

[ Medical and personal belief exemptions

Figure 1

State exemptions from school vaccination requirements. Source: Reference 38. *Missouri’s personal belief exemption applies only to
day care, preschool, and nursery school.

in a recognized religious group with an authentic objection to vaccination or as broad as requiring
only a “genuine and sincere religious belief.” The rate of parents seeking a personal belief exemp-
tion has been rising in recent years. Between 1991 and 2004, personal belief exemptions to school
vaccine requirements increased from 0.99% to 2.45% in the United States (40). Evidence also in-
dicates that religious exemptions have been rising in some states that do not offer a personal belief
exemption but that define religion broadly. In Oregon, for example, where a religion is defined
as “any system of beliefs, practices, or ethical values” and religious exemption requires parents
to sign a statement that their child is “being reared as an adherent to a religion the teachings of
which are opposed to such immunization,” the religious exemption rate has increased from 2.4%
in 2001-2002 to 5.8% in 2011-2012, with exemption rates as high as 12% in one county, and
some schools reporting religious exemption rates as high as 77% (45).

Exemption rates rise considerably in states that offer personal belief exemptions. In 2003,
Arkansas implemented a personal belief exemption process (they previously had allowed only
medical exemptions). In the 4 years following the implementation of that change, the number of
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exemptions rose by a factor of 2.6, despite a drop in the absolute number of medical exemptions
over that time period (60).

The ease with which a personal belief exemption can be obtained also appears to have a sub-
stantial effect on exemption rates. Rota and colleagues (52) surveyed state health department
immunization program managers of the 48 states offering nonmedical exemptions to school vac-
cine entry requirements. Assigning categories to define the amount of effort required to obtain a
nonmedical exemption, the authors found that states that required little effort to obtain an exemp-
tion (a simple signature from one parent on a form obtained from the school with no extra visits
required) had higher rates of vaccine exemption requests than did states that required more effort
to obtain an exemption (notarized signature, form obtained from health department, additional
signature from state or religious official). They concluded that, in many states, the process for
obtaining a vaccine exemption required less effort than fulfilling vaccination requirements. This
study was replicated in 2013 by Blank and colleagues with similar findings: Mean nonmedical
exemption rates for kindergartners in states with easy, intermediate, or difficult requirements for
nonmedical exemption were 2.9%, 1.5%, and 1.1%, respectively (2), leading the authors to con-
clude that convenience plays an important role in parental decisions about whether to vaccinate a
child or seek a nonmedical exemption from vaccination.

PERSONAL BELIEF EXEMPTIONS, FUTURE CHALLENGES,
AND POSSIBLE SOLUTIONS

The vaccination of young children against potentially serious infectious diseases serves to protect
children and the communities in which they live. State laws requiring vaccination prior to school
entry are essential to the effectiveness of vaccination programs. School vaccination laws provide
an incentive to parents who might not otherwise make the effort to vaccinate their children.

Significant opposition to school vaccination requirements continues, and personal belief ex-
emptions may, somewhat paradoxically, help optimize vaccination rates by providing a way for
parents with strongly held beliefs to opt out of the requirement. Although eliminating exemptions
for religious and personal beliefs would almost certainly increase vaccination rates and serve the
goal of maximizing protection from vaccine-preventable disease in the short term, this strategy
risks a backlash against school vaccination requirements that could ultimately undermine these
laws (55). Some commentators have argued further that unless the exemption rate rises to a level
that poses a significant risk of harm to others in the community (through the loss of herd im-
munity), eliminating exemptions for those with strong philosophical or religious beliefs about
vaccination would not be ethically defensible (43, 51). However, the data clearly show that the ex-
istence of personal belief exemptions decreases vaccination rates and that easily obtained personal
belief exemptions decrease vaccination rates more than do those requiring greater effort. The
public health challenge is to identify effective strategies for increasing vaccination rates among
schoolchildren within the context of state laws that allow personal belief exemptions. Revising state
laws to strengthen the vaccination requirement for school attendance, while still allowing for per-
sonal belief exemptions, may be the best way to optimize vaccination rates among schoolchildren.
Within those constraints, the following strategies should be considered.

Increasing the Difficulty of Obtaining a Personal Belief Exemption

In most states, the process of obtaining a vaccine exemption requires considerably less effort than
fulfilling vaccination requirements, and the ease with which a personal belief exemption is obtained
is directly correlated with the rate at which parents seek an exemption (2, 52). Making receipt of
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a personal belief exemption more difficult is one reasonable solution to rising rates of exemption
(19, 48). Exemptions should not offer the path of least resistance for parents, and the exemption
process should not be easier or less costly than the vaccination process. Any additional effort
should also have educational value and encourage parents to carefully consider their decision.
Parents seeking any exemption from school entry requirements should be required to visit a
licensed health care provider and obtain a signed affidavit stating that the parent has received
counseling about the importance of immunization to the individual and community, the potential
consequences of not vaccinating their child, the scientific basis for vaccine safety, and the risks
posed by remaining unvaccinated. States might also require exemption requests to be signed by
both parents (if both possess legal decision-making authority). Personal belief exemptions should
require renewal annually at the beginning of the school year (including a visit to a health care
provider for counseling). Although such measures are unlikely to change the decision of the most
resistant parents, they would eliminate many exemptions sought because of convenience rather
than conviction (19, 56).

In 2011, the state of Washington strengthened its personal belief exemption law by requiring
parents to have a licensed health care provider sign a certificate of exemption, verifying that the
provider had given the parent or guardian information about the benefits and risks of vaccination.
Early evidence suggests that this may have contributed to lower exemption rates. Whereas the
statewide exemption rate was 6.2% for the 2009-2010 school year and 6.0% for the 2010-2011
school year, the rate for the 2011-2012 school year (the first year the new law applied) dropped
t0 4.7% (63). The law does not require an office visit and might be strengthened by adding that
requirement. As of 2013, Oregon was considering a similar law.

Enforcing State Vaccination Laws

Failure to enforce school vaccination laws encourages suboptimal immunization rates. Individual
schools and school districts should be held accountable for upholding these requirements, not
allowing students to attend until the conditions of state law have been met. School vaccination
requirements are not simply a bureaucratic mandate, but a mechanism for ensuring students’
safety (19). A recent example of such enforcement occurred in Prince George County, Maryland,
in November 2007, where 2,300 students remained out of compliance with state law regarding
vaccination and school attendance despite phone calls and home visits. A judge ordered the parents
of these students to appear at a special court hearing where they would have to allow their children
to be vaccinated on the spot, provide proof that they had already vaccinated their children, obtain
a state-approved religious or medical exemption, make arrangements with the state allowing them
to homeschool their children, or face the possibility of a fine or jail sentence (for truancy) (18).

Connecting Exemptors’ School Attendance with Vaccination
Rates and Disease Outbreaks

The risk to other schoolchildren posed by the presence of unvaccinated children increases as
vaccination rates within the school fall and as vaccine-preventable disease prevalence increases
within the community. Several strategies may minimize this risk. First, children exempted from
vaccination requirements should be excluded from school following a known exposure to any
vaccine-preventable illness against which they are not vaccinated. This is already common prac-
tice in most states, but states could also consider excluding children from school if community
prevalence of a vaccine-preventable illness against which the child is not vaccinated exceeds a
certain level. Finally, states could consider excluding children with nonmedical exemptions from
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school when vaccination rates at the school fall below a level that threatens herd immunity for
a given antigen. An alternative, simpler, approach would be to set a certain level for all vaccines
(3-5%). Nonmedical exemptors would be excluded from school until either they were vaccinated
against the antigen in question or an adequate rate of vaccination was achieved within the school.
Such a bill was introduced into the Vermont legislature in 2013, proposing to suspend the philo-
sophical and religious exemptions for any vaccine if the immunization rate at a school for that
specific vaccine falls below 90%.

Expand the Vaccine Requirement to Day Care and Preschool

Not all states require vaccination for attendance in day care and preschool. State laws that require
vaccination prior to school entry do not assure that younger children are vaccinated on time and
therefore do not serve to protect children under 5 years of age, the period during which they
are most vulnerable to many vaccine-preventable diseases and the resulting serious consequences.
This concern has emerged as greater numbers of parents use nonstandard vaccination schedules,
delaying at least some vaccines. Dempsey and colleagues (16) found that although only 2% of
parents refused all vaccines for their young children, 13% were using some type of nonstandard
vaccination schedule. These parents felt that delaying or skipping vaccines was safer than following
the regular vaccine schedule. Although school vaccine laws encourage many of these parents to
complete the vaccine series by school entry, they do not solve the problem of vaccine delay and
schedules that result in children being underimmunized. Adding a requirement for day care and
preschool programs protects at least some of these children and makes the day care and preschool
environments safer.

Carefully Selecting which Vaccines to Require for School Attendance

Although every vaccine administered during childhood has the potential to protect the individual
child, and most vaccines reduce the likelihood of community outbreaks, decisions about which
vaccines to require for school entry should be carefully considered. The increasing number of
vaccines recommended during childhood increases parental resistance to vaccination, and states
should consider limiting the school vaccine requirement to those vaccines that are the most impor-
tant and most relevant to the school environment. Most states consider issues related to vaccine
effectiveness, safety, and cost in establishing vaccination requirements, but justifying a require-
ment for a given vaccine for school entry should also require that the vaccine prevents a disease
that causes significant morbidity and/or mortality, reduces person-to-person spread of disease, and
bears some relationship to increasing safety within the school environment (44). Traditionally,
vaccines required for school entry have been for those diseases that are easily spread by casual
contact, the kind that normally occurs between schoolchildren pursuing sanctioned activities at
the school. The HPV vaccine would probably not meet this criterion because the primary mode of
transmission is via sexual contact, and schoolchildren are not placed at significant risk of contract-
ing HPV simply by encountering unvaccinated individuals at school (44). In fact, attempts to add
the HPV vaccine to school attendance requirements has met with significant resistance, in part
because of the sexually transmitted nature of the infection and the nontransmissibility of HPV
in the classroom setting, leading most states away from adding the vaccine to the list of those
required for school attendance (14). With the increasing number of vaccines, school mandates
must be considered carefully and reserved for those diseases that are easily spread and represent
significant threats to schoolchildren (29). Attempts to require vaccines that do not have some
direct relevance to the classroom environment risks undermining laws that require vaccination
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of children who attend school. It also carries the risk that some parents may seek personal belief
exemptions from all vaccinations even though their opposition is primarily to one vaccine.

CONCLUSION

School vaccine requirements are an essential tool in the fight to protect children and communities
from the dangers of vaccine-preventable infections. Personal belief exemptions provide an alter-
native for children whose parents have strong beliefs about vaccination and also serve to decrease
resistance to school vaccination laws. Nonetheless, when the rate of personal belief exemptions
at a given school rises to a level at which herd immunity is impaired, some children are placed
at risk by those whose parents have chosen not to vaccinate. Public health officials and state leg-
islators should carefully consider how to balance the competing goals of individual freedom and
community welfare in such a way that some individual freedom can be tolerated without sub-
stantially increasing the risk to other children attending school, including children with impaired
immunity from underlying medical conditions. Strengthening enforcement of existing laws, in-
creasing the difficulty of obtaining a personal belief exemption, restricting school attendance of
exemptors when vaccination rates fall to an unacceptable level, expanding vaccine requirements
to day care and preschool programs, and carefully considering which vaccines to include as school
requirements may all play a role in achieving the proper balance. Finally, reducing barriers to
vaccination (financial and logistical) and expanding the use of social messaging that emphasizes
the importance of high vaccination rates to protect the health of children attending school may
encourage reluctant parents to vaccinate their children (19, 27).
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