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ABSTRACT
Today, the United States and countries throughout the world are experiencing measles outbreaks that
have sickened thousands of children. From the Disneyland outbreak in 2014 to today, some states have
responded with changes in laws on vaccine requirements and exemptions. In this article, we examine
the history of vaccine laws, and using our 2015 survey data, explore to what extent the news coverage
of the Disneyland outbreak altered parents’ attitudes toward required vaccination and non-medical
exemptions. We explore those results in the context of today’s increasing polarized and politicalized
battle over vaccine laws, and consider how health care providers and policy makers can work to improve
public attitudes about vaccines.
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Introduction

In June 2019, the Centers for Disease Control and Prevention
(CDC) reported 1,044 measles cases in 28 states.1 With no end
in sight, 2019 has already set the record for the highest annual
case count since endemic measles was eliminated from the US
in 2000.1 These outbreaks are only the most recent example of
how measles, one of the world’s most contagious diseases, can
spread through un- and under-vaccinated populations.2

Outbreaks have drawn attention to the role of nonmedical
vaccine exemptions in the spread of both measles and other
vaccine preventable illnesses.3,4 These nonmedical vaccine
exemptions, or NMEs, are under increased scrutiny as med-
ical professionals, citizen groups, and lawmakers debate how
to balance individual choices against the state’s obligations to
protect public health.5 To fully understand this debate, it is
important to consider the history and evolution of vaccine
policies, and relatedly, public attitudes. Our research led us to
investigate how media coverage of an outbreak can influence
and potentially modify public attitudes towards both NMEs
and mandatory vaccination.

Vaccine policies past and present

Currently, all states require evidence of immunization for chil-
dren to attend a public school or state-licensed day care facility.6

However, parents may obtain exemptions to exclude their child-
(ren) from these requirements. All states permit medical exemp-
tions for children with health conditions that preclude
vaccination.7 Currently, all but five states (NY, ME, CA, MS, &
WV) permit exemptions on religious grounds, and fifteen per-
mitted exemptions for philosophical reasons.6 Criteria for each

type of exemption vary by state. Religious exemptions may
require a family to belong to a “religious group with bone fide
objections to vaccination”; however, most major world religions
have endorsed vaccination and only a handful of sects expressly
forbid it.8 Philosophical or “personal belief” exemptions encom-
pass a broader set of beliefs. Many who obtain philosophical
exemptions view mandatory vaccination as an infringement on
their personal liberty, claiming that as parents, they should have
the right to choose whether to vaccinate.5 Others may seek
a philosophical exemption out of concerns about vaccine safety.9

To understand the current patchwork of vaccine policies, it is
necessary to understand the history of vaccination laws. There are
no overarching federal laws that set vaccine requirements, instead,
vaccine laws evolved state by state, in a piecemeal fashion, and
remain under state authority today. In the mid-1800’s, states
began to require all children to attend school, but recognized
that congregations of schoolchildren fuelled smallpox
outbreaks.10 In 1855, Massachusetts passed the first law mandat-
ing smallpox vaccination for school children.11 Parents fought
back and in 1894, the first documented medical exemption policy
was introduced, also in Massachusetts.10 As individuals resisted
state efforts, the issue went to the Supreme Court. Two cases
established a precedent for vaccine requirements: 1905’s
Jacobson v. Massachusetts upheld compulsory vaccination laws,
and 1922’s Zucht v. King specifically upheld the constitutionality
of school-based vaccine requirements.10,12

In practice, for the first half of the 20th century, vaccine
requirements were only loosely enforced, varied by school district,
and were typically only triggered by a nearby outbreak.10 It wasn’t
until several large-scale measles outbreaks swept through public
schools in the 1960’s and 1970’s that states began to expand,
enforce, and formalize state-wide policies.9 By 1980, all 50 states
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had vaccine requirement policies in place.10 These new require-
ments galvanized resistance groups, and even as new laws were
enacted, most included exemptions for parents based on medical
or religious concerns.10

In the late 2010’s, high-profile measles outbreaks brought
renewed attention to the role of NMEs, prompting state legisla-
tures to take action. Most states have acted to tighten vaccine
requirements and eliminate certain forms of exemptions. Most
notable of these new laws was California bill SB-277, passed in
2015 to end NMEs in the state.13 In the past year, state legislatures
in Washington, New York, and Maine have enacted new legisla-
tion to restrict NMEs.14-16 Similar efforts in Colorado and Oregon
both failed to pass.17,18 Additionally, California is in the process of
enacting SB-276, a bill designed to tighten requirements to obtain
medical vaccine exemptions.19

Impact of exemptions

Vaccine exemptions remains rare, but the number of parents
obtaining exemptions is on the rise.20 Reports from the CDC
indicate that across the total population, less than <1% of parents
have opted their child out of all required vaccinations.21

However, these numbers have been rising steadily since the
early 1990’s.9 In one study, among the 18 states that permitted
nonmedical exemptions, rates of exemption seeking rose in 12
states, with the greatest increases occurring between 2009 and
2014.22 The rate of NMEs also reflects the ease with which
parents can obtain them. Multiple studies have confirmed that
the ease of obtaining a nonmedical exemption is inversely cor-
related with exemption rates.23,24 In 2012, Omer and colleagues
found that states with easy access to exemptions had NME rates
nearly twice that of the states with more difficult process.24 The
rise in NMES is further compounded by clustering effects, as
parents of unvaccinated children tend to be in close proximity,
concentrating areas of vulnerability and increasing the likelihood
of disease outbreaks.25,26 A study in California found that prior
to SB277, 2.5% of students entering kindergarten received
NMEs, but clustering effects led to some school districts where
MMR vaccination rates dropped below 50%.27

In terms of infectious disease outbreaks, evidence suggests that
rising rates of NME and clustering both contribute to outbreaks of
vaccine-preventable illnesses. The highly infectious nature of
many of these diseases, and particularly measles, can only be
suppressed through regular immunization and herd immunity.
For instance, a child that forgoes MMR vaccine is up to 35 times
more likely to contract measles than a vaccinated child.28 In 2010,
NMEs (coupled with declining vaccine efficacy) were attributed to
reasons rising pertussis rates in California.29 In 2015, a major
multi-state measles outbreak centered in Disneyland theme park
in California was at least partially fuelled by unvaccinated
children.30

Current measles outbreaks are spreading through under-
vaccinated religious communities and in communities with
high rates of unvaccinated children. The latest updates from
the Rockland County, New York outbreak indicate that of
275 confirmed cases, 81% were unvaccinated or under vac-
cinated for MMR, 15% were of unknown vaccination status,
and only 3% had received the recommended 2 doses of
MMR.31 Similarly, among the 81 cases documented in

Washington State as of June 17, 2019, 63 were unvaccinated,
4 were under-vaccinated, 12 were of unknown vaccination
status, and only 2 cases was reported among fully immu-
nized individuals.32

Vaccine exemptions and public attitudes

In March 2015, we contracted with the GfK Group, an interna-
tional research firm, to conduct a nationally representative sample
of non-HispanicWhite and non-Hispanic Black American adults,
administered through GfK’s KnowledgePanel.33 Our survey was
administered at the peak of the 2015 Disneylandmeasles outbreak
andwe asked respondents a suite of items asking them to rate how
the media coverage of the outbreak impacted their views towards
both nonmedical vaccine exemptions andmandatory vaccination.
Response rates were high, at 57%. These responses, combined
with demographic information, gave us a unique, and data-driven
perspective of how media coverage of the outbreak was influen-
cing vaccine attitudes in virtually real time.

In our representative sample of African American and
White adults (n = 1,657), we found that nearly 70% of
adults followed news coverage of the outbreak, with 35.2%
watching at least “somewhat closely” (See Table 1). Of the
364 adults with children under 18, 92% indicated that all
their children were up-to-date on measles vaccination, mir-
roring the 2015 national average of 91.9%. We asked two
opinion items: “How has news of the current measles out-
break affected your attitudes towards required childhood
vaccinations?” and “In some states, children can go to school
without being vaccinated if their parents oppose vaccination
for religious or philosophical reasons. How has the news of
the measles outbreak affected your attitude towards these
non-medical exemptions for required vaccinations?”.
Responses to these two items were significantly correlated
(p = .01) and reflected an inverse relationship between
attitudes toward required vaccination and attitudes toward
vaccine exemptions. In Table 1, slightly over half (51%) of
respondents reported that the measles outbreak had “no
effect” on their attitudes towards required vaccination.
Similarly, slightly less than half (47%) reported “no effect”
on their attitudes towards vaccine exemptions. However,
among those who reported a change of opinions, the
majority felt more favorably towards required vaccination
(46% more, 3% less) and less favorable towards nonmedical
vaccine exemptions (7% more, 46% less).

Using chi-square analysis, we also observed significant
differences in attitudes by demographics. After the out-
break, a significantly higher proportion of Whites (48%)
viewed required vaccinations favorably than African
Americans (33%). The reverse was also true:
a significantly lower proportion of Whites (6%) viewed
vaccine exemptions favorably than African Americans
(11%). The relationship between education levels and atti-
tudes showed a graded relationship. As education level
increased, the proportion of adults favoring required vacci-
nation increased, and the proportion of adults with favor-
able attitudes towards NMEs declined. Additionally, adults
with higher income (>$40K) felt more favorable towards
required vaccination, and less favorable towards exemptions
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when compared to lower income adults. What is notable
about many of these demographic trends, is that they go
against the prevailing trends in vaccine exemptions – stu-
dies have shown that the parents seeking vaccine exemp-
tions tend to be wealthier, whiter, and more educated than
the general population.34-36

Our results regarding shifting attitudes and political
ideology were also illustrative. Recent headlines have high-
lighted a growing ideological divide over “vaccine rights”
between Republicans and Democrats.37 At the time our
survey was conducted in 2015, we found that individuals
who felt more favorably towards NMEs fell to both ends of
the political spectrum, with 12.9% of self-identified “extre-
mely liberal” adults and 10.1% of “extremely conservative”
adults, compared to 6.0% of political “moderates”. On
a separate measure of party affiliation, we observed similar
rates and patterns between both Republicans and
Democrats. The evidence of a growing ideological divide,
hinted at in 2015, is increasingly clear in 2019, as state
legislatures and news reports highlight Republican resis-
tance to mandatory vaccination policies.37 This may be
evidence of the broader party beginning to incorporate
attitudes from a more extreme ideological base.

It is important to note that our survey is not limited to
parents, nor are attitudes in any way indicative of actual
vaccine related behaviors. However, polling data conducted
by Pew in 2016 supports many of our findings. Pew found
82% of US adults believed MMR vaccination should be
required for children to attend public schools.38 However,
that same survey found 17% of adults felt that parents should
have “the ability to decide not to vaccinate their children”,
with more conservatives (25%) expressing this attitude than
either independents (15%) or liberals (9%).38

Impact on public health

Public health practitioners, health care providers and policy
makers continue to grapple with policy decisions about NMEs.
There is evidence that public support is shifting, these results
suggest, that for those who reported change in their attitudes
based on media coverage of the 2015 outbreak, there was greater
support for required vaccination and reduced support for
NMEs. We also know from the 2019 outbreaks that the out-
breaks themselves, coupled with intensive news coverage, sub-
stantial public health activities, and school engagement have led
to increased demand for vaccination in California, Oregon, and
beyond.39,40 However, policies eliminating NMEs alone may not
be enough. Even with the initial success of SB277 in California,
the rate of medical exemptions increased by 250% immediately
following SB277, suggesting abuse of the medical exemption
system.41 Similarly, Ostrov (2019) reported that medical exemp-
tions have soared in some California schools that previously had
the highest rates of NMEs, and across the state, medical exemp-
tions have more than tripled.42

From a public health perspective, we cannot wait for an
outbreak to occur in order to see vaccination rates move toward
those needed for herd immunity. With the global challenge of
vaccine hesitancy, we increasingly need to acknowledge the
complex set of factors that influence parents and policy makers
in vaccine decisions. Those factors, from perceived risk of vac-
cine side effects, trust in institutions, and an increased societal
shift away from expert opinion and evidence, interact with
individual family needs, parental perceptions of their child’s
health, and increasingly, the family’s social networks and norms.

Today, the great danger is that the increasing politicization of
vaccination, will exacerbate polarization of the vaccine discussion.
Although some frame the discussion as a debate, the scientific

Table 1. Attitudes toward vaccination by demographic, political and ideological variables.

Required Childhood Vaccines Nonmedical Vaccine Exemptions

More Favorable No Effect
Less

Favorable More Favorable No Effect
Less

Favorable

Race p = .000 p = .000
White (n = 827) 47.9% 49.5% 2.7% 5.8% 44.5% 49.7%
African American (n = 793) 32.8% 62.2% 5.0% 11.4% 62.4% 26.2%
Education p = .000 p = .000
Less than H.S. (n = 116) 30.7% 62.8% 6.6% 9.5% 54.0% 36.5%
High School (n = 504) 44.2% 51.6% 4.1% 7.0% 57.7% 35.3%
Some College (n = 481) 44.4% 53.0% 2.6% 7.4% 47.4% 45.2%
College or higher (n = 519) 52.1% 46.5% 1.4% 4.5% 34.6% 60.8%
Household Income p = .007 p = .000
< $20,000 (n = 318) 38.2% 57.5% 4.2% 14.4% 55.3% 30.2%
$20,000- $40,000 (n = 331) 37.6% 58.8% 3.6% 4.3% 60.2% 35.5%
$40,000-$85,000 (n = 527) 49.5% 48.0% 2.6% 5.5% 47.7% 46.8%
>$85,000 (n = 443) 48.6% 48.5% 2.9% 5.5% 37.3% 57.2%
Political Ideology p = .000 p = .000
Extremely Liberal (n = 76) 37.1% 59.7% 3.2% 12.9% 25.8% 61.3%
Liberal (n = 266) 52.1% 42.3% 5.6% 6.8% 35.5% 57.7%
Slightly Liberal (n = 153) 52.3% 46.1% 1.6% 3.1% 38.0% 58.9%
Moderate (n = 596) 42.1% 56.1% 1.8% 6.0% 51.5% 42.4%
Slightly Conservative (n = 188) 49.8% 47.9% 2.3% 1.4% 51.1% 47.5%
Conservative (n = 243) 49.2% 46.9% 3.9% 10.6% 47.4% 41.9%
Extremely Conservative (n = 58) 32.5% 67.5% 0.0% 10.1% 64.6% 25.3%
Political Affiliation p = .0.000 p = .000
Strong Democrat (n = 520) 55.0% 42.1% 3.0% 8.2% 35.2% 56.6%
Moderate Democrat (n = 227) 41.3% 56.4% 2.2% 7.3% 50.0% 42.7%
Leans Democrat (n = 313) 42.3% 53.9% 3.8% 5.0% 44.8% 50.2%
Independent/Undecided (n = 47) 24.0% 66.0% 10.0% 2.1% 61.7% 36.2%
Leans Republican (n = 222) 43.6% 52.1% 4.3% 5.2% 56.4% 38.4%
Moderate Republican (n = 134) 49.8% 48.8% 1.4% 8.3% 46.8% 44.9%
Strong Republican (n = 154) 45.4% 53.3% 1.3% 7.6% 47.5% 45.0%
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evidence for the safety and value of childhood vaccines is sound.
However, today’s rapidly evolving social media world and overt
questioning of science at the highest levels of US government
undermine scientific credibility in ways that are dangerous to the
public’s health. Malicious actors on social media,43,44 politicians
from ideological extremes, and the growing, uncurated world of
online information, all contribute to this troubling phenomenon.

In Oregon, California and Washington, organized anti-
vaccine groups rallied opponents to bills in such numbers that
they overwhelmed legislative offices, often drowning out the
voices of other constituents. Furthermore, the language of
some opponents has harkened back to painful periods of US
and world history as illustrated by this description of the Oregon
hearings: “ … the most passionate pleas came from those who
compared their plight to Brown v. Board of Education and Nazi
concentration camps, saying that those who choose not to vac-
cinate their children would be segregated unfairly” (p.5).45 In
Colorado, a state legislator’s support of a bill to reduce NMEs led
to death threats against his children’s lives.42

Clearly, policy makers will continue to face increasing pres-
sure from citizens advocating for NMEs. It is critical that they
work with public health and health care organizations to under-
stand the importance of strong vaccine laws and the need to
minimize unnecessary exemptions. With an obligation to serve
the public, it is essential that policy makers approach this as
a public health issue and restrain themselves from politicizing
vaccine law for political gain. As policy makers, it is their
obligation to share the best evidence available, and avoid
spreading misinformation. Ultimately, this is about protecting
our children and adults from measles, a serious disease, and
increasingly, it is about educating the public about the overall
importance of vaccination of all vaccine preventable diseases.
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