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Abstract

Introduction: In the United States, high childhood vaccination coverage has reduced the
morbidity and mortality due to vaccine-preventable diseases. The success of vaccination programs
in achieving this high coverage is due, in part, to vaccination mandates for school entry. All states
have such mandates, but there is heterogeneity across the states in the allowance of non-medical
exemptions (e.g. religious or personal belief exemptions) to these mandates.

Areas covered: We examine historical trends in non-medical exemption prevalence in the US,
discuss recent state-level policy changes that may impact non-medical exemption prevalence, and
review recent studies on the association between non-medical exemptions and infectious disease
outbreaks.

Expert commentary: State-level implementation of mandates, and related allowances for
medical and non-medical exemptions, varies greatly across the United States. Non-medical
exemption rates have increased over the last two decades, with an increased risk of disease
outbreaks in clusters of children with non-medical exemptions due to differences in state laws.
Recent efforts to address non-medical exemption rates range from incorporating additional
administrative requirements for exemptions and disallowance of any non-medical exemptions.
Continued monitoring is needed to evaluate the impact of these changes on exemption rates, to
develop optimal childhood vaccination policy across the United States.
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1. Introduction

Use of vaccines has led to dramatic decreases in the incidence of infectious disease,
including eradication of smallpox while also nearing the eradication of polio [1]. In recent
years, as the incidence of vaccine-preventable diseases has decreased, concerns about
vaccine safety and the need for vaccination have increased [2-4]. While there are some
adverse events that are linked to childhood vaccination, most are rare [5-8]. However,
concerns about these adverse events as well as misperceptions about vaccine safety [9,10]
have led to decreasing vaccination coverage and related increases in disease incidence
[11,12].

One of the most common and successful methods for achieving and maintaining high
vaccination coverage in the United States is the use of school-entry vaccination mandates,
where states set minimum requirements for vaccination status that would make a child
eligible to attend school [13-17]. As the majority of vaccines are given to children younger
than kindergarten age [18], the initial school entry is the most common time for assessment
of vaccination status, though records are usually verified annually [19,20]. In recent years,
middle school entry vaccination requirements have been implemented, most commonly for
tetanus, diphtheria, and acellular pertussis (Tdap) booster vaccination [21] and quadrivalent
meningococcal conjugate vaccination [22], both of which are recommended at 11-12 years
of age [23,24]. Less common are school entry mandates for human papillomavirus
vaccination [25], which is also recommended at 11-12 years of age [26,27].

All states allow for medical exemptions to vaccination mandates, for instances when
vaccination is medically contraindicated [28]. Additionally, most states offer some form of
non-medical exemption, with only three states — West Virginia, Mississippi, and California —
not allowing any exemptions to vaccination mandates for non-medical reasons [28].

If the proportion of children receiving exemptions from school entry vaccination mandates,
the overall level of community protection may be affected. It is important to note that
children with non-medical exemptions for kindergarten entry in a given school year do not
stop contributing to diminished vaccination levels when the next cohort enters kindergarten.
Rather, these un- or under-vaccinated children will continue to add to the overall absolute
numbers of unprotected children in the community. This accumulation of susceptible
children, along with children for whom on-time vaccination is deferred to later ages, can
erode community protection levels sufficiently to allow outbreaks of disease (Figure 1) [29].

In this review, we examine historical trends in non-medical exemption prevalence in the US,
discuss recent state-level policy changes that may impact non-medical exemption
prevalence, and review recent studies on the association between non-medical exemptions
and infectious disease outbreaks. Given the number of recent advances in our knowledge of
nonmedical exemptions — including the epidemiology of non-medical exemptions and a
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large number of legislative and administrative changes to nonmedical exemption
requirements — there is a need to summarize and synthesize these recent advancements. This
review presents our current state of knowledge regarding nonmedical exemptions in the
United States.

2. Epidemiology of childhood vaccine uptake and school-entry

exemptions

2.1. Temporal trends of childhood and kindergarten student vaccination coverage

Childhood vaccination coverage is assessed by the US Centers for Disease Control and
Prevention (CDC) through two annual surveys. First, the National Immunization Survey
(NIS) collects parental self-report of vaccine uptake for children aged 19-35 months of age,
and requests parental permission to contact health-care providers to verify vaccination
history [30]. Second, state immunization programs collect immunization and school-entry
mandate exemption history for children in kindergarten in these states and reports this
information to CDC for summarization [19]. Comparing these two data sources, collected at
different childhood ages, provides a means to approximate delayed vaccination where catch-
up could occur just prior to school entry when it is required.

In 2017, vaccination coverage for two key vaccination measures for children 19-35 months
of age — receipt of at least 4 doses of diphtheria, tetanus, and acellular pertussis vaccine
(DTaP) and receipt of at least one dose of measles, mumps, and rubella vaccine (MMR) —
was 83.2% and 91.5%, respectively [31]. There is state-level heterogeneity in childhood
vaccine coverage among the 50 states and District of Columbia. In 20186, state-specific
estimates for at least 4 DTaP doses ranged from 75.1% to 92.8% and for at least one MMR
dose ranged from 85.8% to 98.3% [32]. Over the last 22 years (1995-2017) when this type
of surveillance has been conducted, annual national-level vaccination rates have remained
relatively stable, ranging from 78.7% to 85.7% for at least 4 DTaP doses and 89.7% to
93.0% for at least one MMR dose [33,34].

For children in kindergarten in the 2017-2018 school year, the median national coverage for
two doses of MMR was 94.3% and state level DTaP compliance (defined as receipt of either
4 or 5 doses of DTaP, based on state-level requirements for school entry) was 95.1% [20];
these estimates are similar to the coverage estimated for the 2016-2017 school year of
94.0% and 95.1%, respectively [19]. These discrepancies, for children on average about
three years apart in age, highlight the success of school-entry mandates in mitigating early
vaccination delays with more complete vaccination by the time of school entry. However, the
differences in data collection methodology between these two surveillance systems do not
provide the ability to make a direct comparison of vaccination rates. In the 2017-2018
school year, there was heterogeneity in kindergarten vaccine coverage among the 50 states
and District of Columbia, with a range of 79.7% to >99.4% for DTaP compliance and 81.3
to >99.4% for at least two doses of MMR [20]. National-level kindergarten vaccination
coverage is available back to the 2009-2010 school year. Over the last nine school years,
annual national median vaccination rates have remained relatively stable, ranging from
94.2% to 96.1% for DTaP compliance and 94.0% to 94.8% for at least two MMR doses [35].
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A summary of the vaccination coverage reported for the most recent seven school years
(2011-2012 through 2017-2018) (national level, and state-level ranges) is presented in Table
1[19,20,33,34,36-39,144].

2.2. Temporal trends of medical exemptions

The overall prevalence of medical exemptions is low (US national median medical
exemption rate among kindergartners of 0.2% in the 2016-17 school year; state-level range
0.1% to 1.5%) [40], owing largely to relatively rare medical contraindications to vaccination
[41], though the state-level variability is driven by differences in state-level policies [42].
Between the 2009-2010 and 2016-2017 school years, the national median prevalence of
medical exemptions has remained constant, between 0.2% and 0.3%, with state-level ranges
showing little heterogeneity over time, never exceeding the range of 0.1% to 1.6% over this
period [43].

2.3. Temporal trends of non-medical exemptions

For the 2017-18 school year, the US median non-medical exemption rate among
kindergartners was 2.0% (state-level range 0.1% to 7.5%) [40]. Between the academic years
of 2011-12 to 2017-18, median total exemption percentages have slowly increased, with a
rise from 1.2% to 2.0% (Table 1). Over this same period, the state-level range in proportion
of children with non-medical exemptions increased from 0.4-5.7% to 0.1-7.5% [19]. A
summary of the vaccination coverage reported for the most recent seven school years (2011-
2012 through 2017-2018) (national level, and state-level ranges) is presented in Table 1
[19,20,33,34,36-39,144].

2.4. Association between state-level non-medical exemption policies and non-medical
exemption rates

State laws mandating school required vaccines has proven to be effective to keep school
children and the community free of vaccine-preventable diseases. Contrary to medical
exemptions, non-medical exemptions are provided based on parental choice and not deemed
to be medically necessary. Obtaining a non-medical exemption has been attractive to
vaccine-hesitant parents for their child to still attend school with either a religious,
philosophical, or personal belief exemption. Non-medical exemptions have been considered
ethically necessary to maintain a balance between the protection of the public’s health and
parental rights [17]. For more than three decades Mississippi and West Virginia have not
permitted nonmedical exemptions for school-entry vaccination mandates [44], with
California eliminating non-medical exemptions in 2015 [45]. Historically, all states but these
two have allowed religious belief exemptions. Furthermore, 20 states have permitted
personal and philosophical belief exemptions [44].

Since school vaccination requirements vary by state the process for obtaining nonmedical
exemptions do as well. In some states, the process to obtain a non-medical exemption is
relatively simple while in other states the process is more difficult. The prevalence of
nonmedical exemptions was compared to the relative difficulty required to obtain
nonmedical exemptions in three studies spanning the period 1999 through 2016 [46-48].
Over these three evaluations of non-medical exemption rates and policies, the criteria for
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assessing the ease of obtaining non-medical exemptions has changed. For both the period
1991-2004 and 2005-2011, ease was assessed against four criteria; (1) allowance of use of a
form compared to a parent-written letter, (2) source of form (school or health department),
(3) need for the form to be notarized, and (4) where letters were required, the extent to
which parents had to determine the wording of the letter [46,48]. For the period 2011-2016,
ease was assessed against these criteria, with the additional assessment of whether the parent
had to visit the health department, whether a state official or religious leader needed to sign
the form, and whether annual recertification was required [47].

In three studies, encompassing over 25 years of surveillance, consistent associations were
found with higher non-medical exemption prevalence in states categorized as ‘easy’ or
‘medium’ difficulty for obtaining non-medical exemption, relative to states with higher
difficulty, and the average annual increase in non-medical exemption prevalence was higher
in ‘easy’ or ‘medium’ exemption criteria states compared to ‘difficult’ criteria states. As
indicated in Section 2.3 above, increases in non-medical exemption prevalence slowed in
recent years, and this effect was seen across state-level difficulty to obtain NME, including
states with ‘easy’ exemption criteria. This leveling was observed for the period 2013-2015,
and continued monitoring will be needed to determine if this pattern is being maintained
over time [47]. A summary of the average annual change estimates, by difficulty to obtain
exemptions, is presented in Table 2. The consistency of associations between ease of
obtaining non-medical exemptions and higher non-medical exemption rates, over the period
1997-2013, has been summarized in a prior review [49].

A recent review [50] of nonmedical exemptions has highlighted the impact of ‘hot spots’ on
the potential for vaccine-preventable disease outbreaks. These areas, with a large number of
children with nonmedical exemptions, tend to be clustered in larger metropolitan areas in
states with more lenient nonmedical exemption policies. This is notable because while there
are potentially a large number of children susceptible to infectious diseases, such as measles,
across the US [29,51], having clusters of these susceptible children in densely populated
areas further increases the likelihood of large outbreaks.

2.5. Differences in non-medical exemption rates by type of school

In general, US private schools have higher rates of both medical and nonmedical exemptions
than US public schools. For the 2009-2010 school year, the overall exemption rate for
private schools was 2.2 times higher than that for public schools (4.3% compared to 1.9%),
with a 1.7-fold increase for medical exemptions (0.58% compared to 0.34%), 2.5-fold
increase for religious exemptions (2.1% compared to 08%) and 2.2-fold increase for
personal-belief exemptions (6.1% compared to 2.8%) [52]. Over a fifteen year period in
California, the non-medical exemption rate among students in private schools was 1.8 times
higher than that for public schools; additionally, the average annual rate of increase of non-
medical exemptions in private schools (10.1%) was higher than that for public schools
(8.8%) [53].

Discussion of private schools need to account for differences in school type. Parents of
children receiving education through other schooling systems, such as private, religious,
Montessori, or Waldorf schools may hold different beliefs around vaccination. Montessori
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and Waldorf schools are alternative school systems that focus on more individualized
learning systems where children have more freedom in determining the course of their
education, rather than standardized curricula [54,55]. One recent study of non-medical
exemptions in alternative (i.e. Montessori, Waldorf, Holistic) schools in California found
substantial differences in non-medical exemption prevalence (specifically personal belief
exemptions) between children attend these schools and children attending public schools.
The average personal-belief exemption prevalence across Waldorf schools was 45.1% — 19
times higher than that of public schools. While personal-belief exemption prevalence was
lower in Holistic (7.4%) and Montessori (3.9%) school, as a whole, children attending
alternative schools in California were 3.6 times more likely to have a personal-belief
exemption compared to children in public schools [56]. Notably, the proportion of California
private schools with kindergarten personal-belief exemption prevalence of at least 5%
increased from 9% to 34% over the period 2000-2013 [56].

These findings were mirrored in a study in New York State, which found that religious-based
non-medical exemption rates for private schools (including both religious and secular
schools) were 3.9 times (95% CI 3.2-4.9) higher than those in public schools (1.35% for
private schools compared to 0.29% for public schools). In 2012, most private religious
schools in New York State had religious exemption prevalence in the range of 0.3% to 2.7%,
with one notable exception — Mennonite and Amish schools, in which 61.5% of children had
religious exemptions. The secular private school religious exemption prevalence in New
York in 2012 was 1.9% [57].

2.6. Socio-contextual factors associated with non-medical exemption rates

Over the period 1994-2009 in California, non-medical exemptions in rural schools were 1.7
times higher than those in urban areas. Additionally, non-medical exemption rates increased
with census tract-level factors, including the percent of population that are white (1.03 times
higher for each 1% increase in white population), and college educated (1.02 times higher
for each 1% increase in the population with a college education), whereas non-medical
exemption rates were lower in more populated areas (0.97 times lower for each increase of
1,000 population per square mile) and where household income was higher (0.91 times
lower for each $10,000 increase in median household income) [53]. In a separate analysis of
California private schools, higher tuition, which served as a proxy for school-level
population affluence, were associated with higher non-medical exemption rates [58]. These
disparate findings, with regard to financial status, indicate the need for more detailed
analysis beyond ecologic analyses, but accounting for the different ways that finances may
be associated with vaccination decision-making. For example, while higher income families
may be less likely to have nonmedical exemptions for their children, the subset of parents
who choose higher tuition private schools may have different perspectives on the need for
childhood vaccination.
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3. Recent policy changes

3.1. Proposed and enacted policy changes

A previous review of exemption policies across the United States found that states with
relaxed exemption procedures experienced increased exemption rates, and higher individual
and community disease risk [49]. However, the last large scale review and summary of
recently passed legislation changes related to immunizations contained information up to
2012 [59]. The most recent (2012—-2018) data available are summarized here.

As of 2018, the state of vaccinations and exemptions in the United States (U.S.) remains a
heterogeneous mix as each state maintains its own laws and policies related to vaccination
requirements and allowable exemptions for early childhood school entrance and attendance.
Currently, of all U.S. states, 18 (36%) allow for exemptions based on philosophical beliefs,
47 (94%) allow for exemptions on religious grounds, and all 50 (100%) allow medical
(temporary and/or permanent) exemptions for vaccinations of children entering Kindergarten
[60].

To assess recent legislative changes, we queried the National Conference of State
Legislatures immunization legislation website [60], while also conducting on-line searches
using the unquoted terms “allowable vaccine exemptions’, ‘vaccine exemptions policy’,
‘vaccine exemptions policy change’, and ‘vaccine policy change’ with the name of each
state as part of the search. In the period 2014-2018, 26 states have introduced a total of 70
new legislative actions related to vaccination mandates and exemptions. Twenty four states
(Alabama, Alaska, Arkansas, Florida, Idaho, Indiana, lowa, Kansas, Kentucky, Louisiana,
Massachusetts, Montana, Nebraska, Nevada, New Hampshire, New Mexico, North Dakota,
Ohio, South Carolina, Tennessee, Virginia, Washington, Wisconsin, and Wyoming) did not
introduce any new vaccine mandate legislation during this period.

Only 11 (16%) of these 70 introduced bills have been passed and accepted within a
government body (see detailed information and references to specific state-level legislation
in Table 3). Of these 11, there were 13 unique actions that fit into 7 distinct categories:
updating the criteria to be met to obtain an exemption (e.g. provider review, notarized forms,
education provision) (N = 6), removal of at least one type of exemption option (N = 2),
exclusion of children with exemptions from school in the event of an outbreak (N = 1),
making exemption data available to the public (N = 1), sharing healthcare records across
healthcare providers and administrative organizations (N = 1), updating storage and
retention requirements for the state immunization information system (N = 1), and
expansion of vaccination requirements to pre-kindergarten entry (N = 1). A summary of the
introduced, but not passed, legislation is presented in Table 4. It is important to note that not
all madifications to nonmedical exemption requirements have come through legislative
changes. For example, the Michigan Department of Health and Human Services updated
their administrative rules regarding communicable diseases to require parental educational
sessions prior to granting of nonmedical exemptions (see section 3.2.2 below for more
detail). While the information in Tables 3 and 4 are specific to legislative actions, this
accounting may be an underestimate of proposed or enacted changes if more states move to
non-legislative changes to address nonmedical exemption requirements.
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While a majority of introduced legislations focused on creating a more difficult environment
to attain a vaccine exemption, 14 introduced bills focused on creating an environment more
acceptable to vaccine exemption (Tables 3 and 4). However, no legislation introduced in
efforts to reduce difficulty in receiving a nonmedical exemption was passed or accepted by a
government body (Table 4).

3.2. Recently enacted legislation case studies

In recent years, there have been three states in which school entry exemption laws have been
substantially altered — Washington in 2011, Michigan in 2015, and California in 2016 — for
which detailed evaluation has been conducted. The changes, and recent evaluations of these
changes in terms of vaccine coverage and exemption rates, are summarized for each state
below.

3.2.1. Washington—Up to 2011, there has been little movement in new legislation
related to vaccination requirements in the state of Washington, despite high exemption rates
in the state [125]. In 2011, Washington implemented new policies (Senate Bill [SB] 5005)
that mandated parental counseling prior to granting of vaccination exemptions. This process
was put into place to ensure that parents were aware of the need for vaccination. According
to Washington legislation, the state requires that a physician sign the exemption form
indicating they have provided this counseling before the form can be submitted to public
health authorities in the state [126], an extra step parents must now take in efforts to attain an
exemption. Following implementation of SB 5005, historical nonmedical exemption rates
were compared over seventeen school years (1997-98 to 2013-14) — including the period of
SB 5005 implementation [127]. After implementation of SB 5005, there was an absolute
reduction of exemption rates of 2.9 percentage points — a 40% decrease. That study also
identified an association between implementation of SB 5005 and reduced geographic
clustering of those with non-medical exemptions [127]. These findings indicate the potential
broad impact a relatively minor adjustment to exemption requirements can have.

3.2.2. Michigan—Similarly, in 2015, administrative rules governing the granting of
nonmedical exemptions in Michigan were modified to require that parents seeking
vaccination exemptions for their children must first undergo an educational training in which
they are provided information about various vaccinations and given an opportunity to ask
questions, before a local health department official will sign their exemption waiver [128].
This update to nonmedical exemptions is noteworthy in that it was implemented through the
Michigan Department of Health and Human Services administrative rules related to
communicable diseases, and did not require legislative change.

While this change has not been formally evaluated for its impact on vaccination coverage, a
qualitative assessment of healthcare providers who will be conducting these educational
sessions identified some key themes, including a perception that the goal of this law was not
to change the minds of parents refusing vaccine, but to work towards reestablishing trust in
healthcare providers and the vaccination system. Some potential barriers, such as responding
to more resistant parents with the bare minimum of education and the potential for burnout
following these educational sessions was identified [129]. This is the last large scale change
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to vaccination legislation in the state that was implemented, though, in 2017 the Michigan
legislature introduced two separate bills aimed at prohibiting creation of new rules ‘that are
more stringent than the vaccine exemptions currently in statute’ (Table 4). There have been
no further actions on these two introduced bills.

3.2.3. California—Spurred by recent vaccine-preventable disease outbreaks, California
enacted two distinct laws related to exemptions and vaccine requirements. First, in 2012,
California law was updated such that as of 1 January 2014, individuals seeking non-medical
exemptions would need to receive education and counseling from a healthcare provider
about vaccination before the exemption form could be signed [130]. In an evaluation of
fifteen cohorts of incoming students to California schools over the 2001-2 to 2015-16
school years, a decline in non-medical exemptions of approximately 0.3% per year was
observed. However, enactment of this law did not change the observed clustering of non-
medical exemptions that can lead to a greater risk of infectious disease outbreaks [131].

Following a large outbreak of measles in California in 2014-2015 [132], vaccine exemptions
once again became a point of focus and, as such, the California legislature passed SB 277 in
July 2016 (Table 3) [45]. This bill eliminated personal-belief exemption from any currently
required vaccinations in California and ultimately led to an increase in childhood
vaccination coverage by nearly 3% in the 2016-2017 school year [133-136].

Though vaccination rates in California have increased, percentage of medical exemptions
acquired after the passing of SB 277 increased 300% from 0.17% to 0.51% while personal-
belief exemption percentage dropped from 2.37% to 0.56%; this could be attributed to
vaccine hesitant parents seeking ME’s from physicians willing to alter from recommended
vaccination schedules [137].

3.2.4. Other states without published evaluations—Comparable to California,
various states throughout the U.S. have implemented laws affecting vaccination uptake and
exemption seeking for childhood vaccinations, including Minnesota, Utah, Connecticut,
Vermont, and West Virginia [60].

In 2016, Minnesota enacted House Bill (HB) 2749 in efforts to increase early childhood
vaccination by mandating all required childhood school vaccinations for prekindergarten
students, an attempt to increase vaccination rates before students enter the school population
in kindergarten [138].

In Utah, HB 308 requires the implementation of an online education module on preventable
diseases and alters exemptions eligibility while also creating a new exemptions form which
can be completed after the online education module, which must be renewed under certain
conditions [139].

Connecticut HB 6949 requires an annual renewal of religious exemptions through the
submission of a notarized statement specifying the religious objection to the required
vaccination(s) [140].
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Vermont enacted HB 98 which repealed its allowance for a non-religious personal belief
exemptions, however this did not remove religious belief exemptions currently in place.
Vermont’s HB 98 also requires that school and child care facilities inform parents and
guardians of vaccination rates for that school or child care center [141].

In 2015, West Virginia enacted SB No. 286 which requires a certified medical exemption
request from a licensed physician which then is reviewed by an appointed public health
immunization officer to determine the acceptability of the exemption request, a more
complex exemption request process than other states [142].

States with a less convenient process to attain an immunization exemption, or with
punishments for noncompliance with vaccination policies (e.g. exclusion from attendance in
public schools), often present lower overall rates of vaccine exemptions among their
kindergarten populations and, in turn, an overall greater rate of vaccine compliance [48,143].
The effect of this can be seen by decreasing exemption rates in states that introduced stricter
vaccination laws like Michigan and California. In Michigan, rates of exemption fell from
5.3% in the 2014-2015 school year to 3.6% in the 20152016 school year and, as a whole,
the United States has seen a 0.2% drop in exemption rates after several states have
implemented stricter vaccine exemption policies and laws [144,145]. Continued evaluation
of these policies will be needed to identify successes and barriers that may arise from
implementing these new systems.

4. Impact of exemptions on disease incidence

Multiple studies have evaluated the association between state policies for obtaining non-
medical exemptions [143] and both exemption rates and disease incidence [143].

As un- and under-vaccinated children continue to contribute to a growing pool of susceptible
individuals, the risk for new infectious disease outbreaks increases. Prior studies have
reviewed the connection between vaccine refusal in general (e.g. any state of being
unvaccinated, across all ages) and outbreaks of measles and pertussis [12].

4.1. Pertussis

Geospatial analysis of the prevalence and distribution of non-medical exemptions and
pertussis outbreaks have identified clusters of overlap, indicating higher non-medical
exemption prevalence driving these outbreaks [46,146-148].

A large outbreak of pertussis consisting of 109 cases (5 laboratory-confirmed, 61 probable,
and 40 suspected) in 2013 centered around a charter school in Florida in which most
students were unvaccinated against pertussis, with 84% of unvaccinated children having
religious exemptions [149].

A population based evaluation of religious exemptions in New York State identified a near
doubling of religious exemptions between 2000 and 2011. Notably, 13 of 62 counties in
New York State had religious exemption prevalence of at least 1% in 2011. Statistically
significant associations were observed between prevalence of non-medical exemptions and
pertussis incidence [150].
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An analysis of 13 years of non-medical exemptions data found that not only did states with
easier policies for obtaining exemptions have higher exemption rates, but they also had
approximately 50% higher pertussis incidence [46].

A population-based study of case report forms for pertussis and measles outbreaks in
Colorado found that children with non-medical exemptions were 6 times more likely to
acquire pertussis and 22 times more likely to acquire measles, compared to vaccinated
children [151].

4.2. Measles

Non-medical exemptions have epidemiological implications of increasing individual disease
risk and population risk for disease outbreaks. A number of historical moments put these
implications into perspective. Most notable in the United States being the measles outbreak
in 1997 when 138 cases were reported. A single county in Utah had 107 of those measles
cases due to that county having an exemption rate about 6 times the national average at the
time. Individuals who were vaccinated represented approximately half of the cases, showing
there are epidemiological implications on the community as a whole not just those who are
unvaccinated [49].

A recent modeling study highlighted that a 5% decrease in measles vaccine coverage would
result in a tripling of measles incidence in the United States [51]. Additional modeling,
assessing state-level policies for obtaining non-medical exemptions, estimated that a state
with an easy policy for obtaining non-medical exemptions would be 140% more likely to
experience a measles outbreak compared to a state with a medium difficulty policy, and
190% more likely than a state with a difficult policy [152]. Looking at this issue from the
other direction, another modeling study estimated the impact of increased measles vaccine
uptake in children with non-medical exemptions — who are often distributed through the
population heterogeneously — and found that a focus on schools with the lowest vaccine
coverage and highest non-medical exemption rates would provide the best means for
reducing the risk of measles outbreaks [153]. Combining these findings with the estimate
that 1 in 8 children under the age of 18 years in the United States may be susceptible to
measles [29], it is clear that there is little room for expansion in the number of children
exempted from routine immunization requirements before larger scale outbreaks will be
observed.

Recent measles cases and outbreaks have been traced to a combination of children with non-
medical exemptions and international travel to locations where measles is still endemic.
Notably, one case in 2004 was imported by a 19 year old college student who had remained
unvaccinated against measles related to prior non-medical exemptions. The college attended
by this study has been reported to have a high proportion of students with non-medical
exemptions, and nearly a quarter of students who traveled to India in 2004 contracted
measles. One student returned to the United States, sparking a large-scale public health
initiative to prevent development of secondary cases, including mass vaccination clinics for
individuals who may have had contact with the student.
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As indicated above, a study of non-medical exemptions in Colorado estimated that children
with non-medical exemptions were 22 times more likely to acquire measles than vaccinated
children [153]. This estimate is in-line with a prior national-level estimate that children with
non-medical exemptions were 35 times more likely to acquire measles than vaccinated
children [154]. This study also assessed the risk of measles in non-exemptors as a function
of exemption rates, findings that based on the level of mixing of exemptors and non-
exemptors, that a doubling of non-medical exemption rates would increase measles
incidence in non-exemptors by 6 to 31% [154].

5. Conclusions

Routine childhood immunization has dramatically increased child health and reduced the
morbidity and mortality due to infectious diseases. One of the most successful means of
achieving high childhood vaccination coverage is through vaccination requirements for
school entry. There is a high degree of interconnectedness between state-level policy for
vaccination mandates, allowances for exemptions, vaccination coverage, and infectious
disease incidence and clustering. School-entry mandates in the US work because they strike
a balance between changing the balance of convenience between exemption and vaccination
while preserving parents’ ability to not vaccinate their child, in most states.

When examined in totality, it is clear that high vaccine coverage, supported through strong
school-entry mandates with the allowance for exemptions, can support the public health goal
of reducing morbidity and mortality due to infectious disease. As state-level policies
continue to evolve, continued evaluation will be critical to assess the impact on exemptions
and vaccine coverage, while also monitoring for unintended consequences, such as increases
in medical exemptions where non-medical exemptions are not allowed, and erosion of public
trust in vaccination systems, potentially related to changes in exemption laws or removal of
nonmedical exemption allowances. A recent study of health officials and immunization staff
across California documented a number of concerns related to medical exemptions in the
wake of the removal of nonmedical exemptions in that state. These include a lack of a
standardized review process and concerns about the reasons for which medical exemptions
were being granted. This report calls for updates to SB277 in California to include a
standardized review of medical exemptions [155].

6. Expert commentary

Given the issues examined above, it is critical to consider how best to move forward to
maintain high childhood vaccination coverage and reduce the risk of vaccine-preventable
disease outbreaks.

Numerous proposals have been put forth on how best to address non-medical exemptions
and the potential for resultant infectious disease outbreaks. One avenue, shown to work in
California, is the elimination of all non-medical exemptions [45]. The American Academy
of Pediatrics supports this direction, and has produced a policy statement calling for all
states to eliminate non-medical exemptions from their state-level immunization policies
[156]. However, the unintended consequence of an increase in medical exemption rates —
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which notably tripled in California — highlights a potential pitfall with this approach. Parents
may seek out physicians who are more willing to attest to medical contraindications in the
absence of a non-medical exemptions allowance.

Other options that fall short of total elimination of non-medical exemptions — such as
administrative requirements that shift the balance of convenience from exemption to
vaccination — have shown an effect in reducing non-medical exemption rates [46,48,127].
With increasing attention on the availability of, and requirements for obtaining, non-medical
exemptions, there have been numerous legislative actions proposed, as described above.
Continued monitoring of the effect of passed legislation is critical to monitor best practices
for the most effective use of school-entry vaccination mandates. Assessments done in
California [133,134,157-159] and Washington [127] provide a framework for future
evaluations.

Additionally, we have moved beyond analysis of aggregate national- or state-level
exemption rates, to assessments at smaller geographic areas [53,133-135,147,159]. As we
continue to refine the data available for these analyses, we can move to conduct more
granular assessments of implementation, focusing on sub-state variability in implementation
of these state-level policies.

Recently, there has been a focus on the use of psychological science in developing,
implementing, and evaluating interventions to improve vaccination uptake [160]. These
principles can be broadly applied to understand the implementation of state laws for school-
entry mandates, and develop more indepth evaluation frameworks for assessing the use and
modification of these mandates.

7. Five-year view

With some recent studies indicating the rise of non-medical exemptions has slowed [47]
while other data indicates that, in the most recent birth cohorts, non-medical exemption rates
are increasing [20], the next five years will be an important period for evaluation. Recent
state-level legislation changes have the potential to strengthen our ability to prevent disease
outbreaks, but with some early evidence of potential unintended consequence of increased
medical exemptions, detailed monitoring will be essential. Regardless of the outcomes
identified from long-term evaluation in California, Michigan, and Washington, the next five
years will provide us with ample evidence to identify best practices and path ways forward.
Taking a holistic view of state-level legislation and related exemption rates across the entire
United States offers us the ability to take an evidence-based approach to future legislative
changes related to non-medical exemptions.

Acknowledgments

Funding
This paper was supported by the National Institutes of Health, National Institute of Allergy and Infectious Diseases,

under Grant [KO1AI106961] and by the National Institute of Allergy and Infectious Diseases, under Grant
[RO1A1125405].

Expert Rev Vaccines. Author manuscript; available in PMC 2020 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bednarczyk et al.

References
1.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Page 14

Hinman AR, Orenstein WA, Schuchat A. Vaccine-preventable diseases, immunizations, and
MMWR-1961-2011. MMWR Suppl 2011 10 7;60(4):49-57.

. Kennedy A, Lavail K, Nowak G, et al. Confidence about vaccines in the United States:

understanding parents’ perceptions. Health Affairs (Project Hope) 2011 6;30 (6):1151-1159.
[PubMed: 21653969]

. Lavail KH, Kennedy AM. The role of attitudes about vaccine safety, efficacy, and value in

explaining parents’ reported vaccination behavior. Health Educ Behav 2013 10;40(5):544-551.
[PubMed: 23104978]

. Wheeler M, Buttenheim AM. Parental vaccine concerns, information source, and choice of

alternative immunization schedules. Hum Vaccin Immunother 2013;98:1782-1789.

. Maglione MA, Das L, Raaen L, et al. Safety of vaccines used for routine immunization of U.S.

children: a systematic review. Pediatrics 2014 8;134(2):325-337. [PubMed: 25086160]

. Stratton K, Almario D, Wizemann T, et al., editors. Immunization safety review: vaccinations and

sudden unexpected death in infancy Washington DC: National Academies Press; 2003.

. Stratton K, Ford A, Rusch E, et al., editors. Adverse effects of vaccines: evidence and causality

Washington, DC: National Academies Press; 2012.

. Stratton K, Wilson C, McCormick M, editors. Immunization safety review: multiple immunizations

and immune dysfunction Washington DC: National Academies Press; 2002.

. Gust D, Brown C, Sheedy K, et al. Immunization attitudes and beliefs among parents: beyond a

dichotomous perspective. Am J Health Behav 2005 Jan-Feb;29(1):81-92. [PubMed: 15604052]

. Gust DA, Kennedy A, Shui I, et al. Parent attitudes toward immunizations and healthcare providers
the role of information. Am J Prev Med 2005 8;29(2):105-112. [PubMed: 16005806]

Chen RT, Orenstein WA. Epidemiologic methods in immunization programs. Epidemiol Rev
1996;18(2): 99-117. [PubMed: 9021306]

Phadke VK, Bednarczyk RA, Salmon DA, et al. Association between vaccine refusal and vaccine-
preventable diseases in the United States: a review of measles and pertussis. JAMA 2016 3 15;315
(11):1149-1158. [PubMed: 26978210] = This manuscript reviews recent outbreaks of measles and
pertussis relative to un- and under-vaccinated individuals, highlighting the risk of non-vaccination
on infectious disease outbreaks.

Gostin LO. Mandatory vaccination: understanding the common good in the midst of the global
polio eradication campaign. Isr J Health Policy Res 2018 1 3;7(1):4. [PubMed: 29298727]

Omer SB, Salmon DA, Orenstein WA, et al. Vaccine refusal, mandatory immunization, and the
risks of vaccine-preventable diseases. N Engl J Med 2009 5 7;360(19):1981-1988. [PubMed:
19420367]

Pierik R On religious and secular exemptions: a case study of childhood vaccination waivers.
Ethnicities 2017 4;17(2):220-241. [PubMed: 28546785]

Salmon DA, Sapsin JW, Teret S, et al. Public health and the politics of school immunization
requirements. Am J Public Health 2005 5;95(5):778-783. [PubMed: 15855452]

Salmon DA, Siegel AW. Religious and philosophical exemptions from vaccination requirements
and lessons learned from conscientious objectors from conscription 433021 (Washington, DC:
1974). 2001 Jul-Aug;116(4):289-295.

Robinson CL, Romero JR, Kempe A, et al. Advisory committee on immunization practices
recommended immunization schedule for children and adolescents aged 18 years or younger -
United States, 2018. MMWR Morb Mortal Wkly Rep 2018 2 9;67(5):156-157. [PubMed:
29420458]

Seither R, Calhoun K, Street EJ, et al. Vaccination coverage for selected vaccines, exemption rates,
and provisional enrollment among children in kindergarten — United States, 2016—17 school year.
MMWR Morb Mortal Wkly Rep 2017 10 13;66(40):1073-1080. [PubMed: 29023430]

Mellerson JL, Maxwell CB, Knighton CL, et al. Vaccination coverage for selected vaccines and
exemption rates among children in kindergarten — United States, 2017-18 school year. MMWR
Morb Mortal Wkly Rep 2018 10 12;67(40):1115-1122. [PubMed: 30307904]

Expert Rev Vaccines. Author manuscript; available in PMC 2020 February 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Bednarczyk et al.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33

34.

35.

36.

Page 15

Immunization Action Coalition. Tdap booster requirements for secondary schools; 2018 [updated
2018 Jan 8; cited 2018 Sept 4]. Available from: http://www.immunize.org/laws/tdap.asp

Immunization Action Coalition. Meningococcal ACWY state mandates for elementary and
secondary schools; 2018 [updated 2018 Feb 27; cited 2018 Sept 4]. Available from: http://
www.immunize.org/laws/menin_sec.asp

Liang JL, Tiwari T, Moro P, et al. Prevention of pertussis, tetanus, and diphtheria with vaccines in
the United States: recommendations of the advisory committee on immunization practices (ACIP).
MMWR Recomm Rep 2018 4 27;67(2):1-44.

Cohn AC, MacNeil JR, Clark TA, et al. Prevention and control of meningococcal disease:
recommendations of the advisory committee on immunization practices (ACIP). MMWR Recomm
Rep 2013 3 22;62(Rr-2):1-28.

Immunization Action Coalition. HPV mandates for children in secondary schools; 2017 [updated
2017 Feb 17; cited 2018 Sept 4]. Available from: http://www.immunize.org/laws/hpv.asp

Meites E, Kempe A, Markowitz LE. Use of a 2-dose schedule for human papillomavirus
vaccination - updated recommendations of the advisory committee on immunization practices.
MMWR Morb Mortal Wkly Rep 2016 12 16;65(49):1405-1408. [PubMed: 27977643]

Petrosky E, Bocchini JA, Jr., Hariri S, et al. Use of 9-valent human papillomavirus (HPV) vaccine:
updated HPV vaccination recommendations of the advisory committee on immunization practices.
MMWR Morb Mortal Wkly Rep 2015 3 27;64(11):300-304. [PubMed: 25811679]

Immunization Action Coalition. Exemptions permitted for state immunization requirements; 2017
[updated 2017 Feb 17; cited 2018 Sept 4]. Available from: http://www.immunize.org/laws/
exemptions.asp

Bednarczyk RA, Orenstein WA, Omer SB. Estimating the number of measles-susceptible children
and adolescents in the United States using data from the national immunization survey-teen (NIS-
teen). Am J Epidemiol 2016 7 15;184(2):148-156. [PubMed: 27338281] * This manuscript
modeled the total number of accumulated measles-susceptible children in the United States over
18 sequential birth cohorts, finding that 1 in 8 children under age 18 years is susceptible to
measles.

Hill HA, Elam-Evans LD, Yankey D, et al. Vaccination coverage among children aged 19-35
months - United States, 2016. MMWR Morb Mortal Wkly Rep 2017 11 3;66(43):1171-1177.
[PubMed: 29095807]

Hill HA, Elam-Evans LD, Yankey D, et al. Vaccination coverage among children aged 19-35
months - United States, 2017. MMWR Morb Mortal Wkly Rep 2018 10 12;67(40):1123-1128.
[PubMed: 30307907]

Centers for Disease Control and Prevention. Supplementary table 2. Estimated vaccination
coverage with selected individual vaccines and a combined vaccine series* among children aged
19-35 months, overall and by U.S. department of health and human services (HHS) region, state
and local area — national immunization survey-child, United States, 2017; 2018 [updated 2018
Oct 12; cited 2018 Oct 13]. Available from: https://stacks.cdc.gov/view/cdc/59415

. Centers for Disease Control and Prevention. 1995 through 2016 childhood measles, mumps, and

rubella (MMR) vaccination coverage trend report; 2017 [updated 2017 Nov 3; cited 2018 Sept 3].
Available from: https://www.cdc.gov/vaccines/imz-managers/coverage/childvaxview/data-
reports/mmir/trend/index.html

Centers for Disease Control and Prevention. 1995 through 2016 childhood diphtheria toxoid,
tetanus toxoid, acellular pertussis (DTaP) vaccination coverage trend report; 2017 [updated 2017
Nov 3; cited 2018 Sept 4]. Available from: https://www.cdc.gov/vaccines/imz-managers/coverage/
childvaxview/data-reports/dtap/trend/index.html

Centers for Disease Control and Prevention. Estimated vaccination coverage among children
enrolled in kindergarten by state and the United States, school vaccination assessment program,
2009-10 through 2017-18 school years; 2018 [updated 2017 Oct 11; cited 2018 Oct 13]. Available
from: https://www.cdc.gov/vaccines/imz-managers/coverage/schoolvaxview/data-reports/
coverage-trend/index.html

Centers for Disease Control and Prevention. Vaccination coverage among children in kindergarten -
United States, 2012-13 school year. MMWR Morb Mortal Wkly Rep 2013 8 2;62 (30):607-612.
[PubMed: 23903595]

Expert Rev Vaccines. Author manuscript; available in PMC 2020 February 01.


http://www.immunize.org/laws/tdap.asp
http://www.immunize.org/laws/menin_sec.asp
http://www.immunize.org/laws/menin_sec.asp
http://www.immunize.org/laws/hpv.asp
http://www.immunize.org/laws/exemptions.asp
http://www.immunize.org/laws/exemptions.asp
https://stacks.cdc.gov/view/cdc/59415
https://www.cdc.gov/vaccines/imz-managers/coverage/childvaxview/data-reports/mmr/trend/index.html
https://www.cdc.gov/vaccines/imz-managers/coverage/childvaxview/data-reports/mmr/trend/index.html
https://www.cdc.gov/vaccines/imz-managers/coverage/childvaxview/data-reports/dtap/trend/index.html
https://www.cdc.gov/vaccines/imz-managers/coverage/childvaxview/data-reports/dtap/trend/index.html
https://www.cdc.gov/vaccines/imz-managers/coverage/schoolvaxview/data-reports/coverage-trend/index.html
https://www.cdc.gov/vaccines/imz-managers/coverage/schoolvaxview/data-reports/coverage-trend/index.html

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Bednarczyk et al.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

Page 16

Seither R, Masalovich S, Knighton CL, et al. Vaccination coverage among children in kindergarten
- United States, 2013-14 school year. MMWR Morb Mortal Wkly Rep 2014 10 17;63 (41):913-
920. [PubMed: 25321068]

Seither R, Calhoun K, Knighton CL, et al. Vaccination coverage among children in kindergarten -
United States, 2014-15 school year. MMWR Morb Mortal Wkly Rep 2015 8 28;64 (33):897-904.
[PubMed: 26313471]

Centers for Disease Control and Prevention. Vaccination coverage among children in kindergarten—
United States, 2011-12 school year. MMWR Morb Mortal Wkly Rep 2012 8 24,61 (33):647-652.
[PubMed: 22914226]

Centers for Disease Control and Prevention. 2016-17 school year vaccination exemption reports;
2017 Jupdated 2017 Oct 12; cited 2018 Sept 4]. Available from: https://www.cdc.gov/vaccines/
imz-managers/coverage/schoolvaxview/data-reports/exemptions-reports/2016-17.html

Kroger A, Duchin J, Vazquez M General best practice guidlines for immunization: best practices
guidance of the advisory committee on immunization practices; 2018 [updated 2018 Sep 14; cited
2018 Sept 18]. Available from: https://www.cdc.gov/vaccines/hcp/aciprecs/general-recs/
downloads/general-recs.pdf

Stadlin S, Bednarczyk RA, Omer SB. Medical exemptions to school immunization requirements in
the United States—association of state policies with medical exemption rates (2004-2011). J Infect
Dis 2012 10 1;206(7):989-992. [PubMed: 22936834]

Centers for Disease Control and Prevention. Estimated number and percentage of children enrolled
in kindergarten with an exemption from one or more vaccines by state and the United States,
school vaccination assessment program, 2009-10 through 2016-17 school years; 2017 [updated
2017 Oct 12; cited 2018 Oct 3]. Available from: https://www.cdc.gov/vaccines/imz-managers/
coverage/schoolvaxview/data-reports/exemptions-trend/index.html

Siddiqui M, Salmon DA, Omer SB. Epidemiology of vaccine hesitancy in the United States. Hum
Vaccin Immunother 2013 12;9 (12):2643-2648. [PubMed: 24247148]

State of California. Senate bill no. 277; 2015 [updated 2015 Jul 1; cited 2018 Sept 4]. Available
from: http://leginfo.legislature.ca.gov/faces/billPdf.xhtmI?
bill_id=201520160SB277&version=20150SB27791CHP

Omer SB, Pan WK, Halsey NA, et al. Nonmedical exemptions to school immunization
requirements: secular trends and association of state policies with pertussis incidence. JAMA 2006
10 11;296 (14):1757-1763. [PubMed: 17032989] *= This manuscript details the first analysis of
state-level exemption difficulty and the association with state-level exemption rates, laying the
framework for future studies in this area.

Omer SB, Porter RM, Allen K, et al. Trends in kindergarten rates of vaccine exemption and state-
level policy, 2011-2016. Open Forum Infect Dis 2018 2;5(2):0fx244.

Omer SB, Richards JL, Ward M, et al. Vaccination policies and rates of exemption from
immunization, 2005-2011. N Engl J Med 2012 9 20;367(12):1170-1171. [PubMed: 22992099]

Wang E, Clymer J, Davis-Hayes C, et al. Nonmedical exemptions from school immunization
requirements: a systematic review. Am J Public Health 2014 11;104(11):e62—e84.

Olive JK, Hotez PJ, Damania A, et al. The state of the antivaccine movement in the United States:
A focused examination of nonmedical exemptions in states and counties. PLoS Med 2018 6;15(6):
€1002578. [PubMed: 29894470] = This manuscripts conducts a sub-state geographic analysis to
identify “hot spots” of higher exemption prevalence in metropolitan areas.

Lo NC, Hotez PJ. Public health and economic consequences of vaccine hesitancy for measles in
the United States. JAMA Pediatr 2017 9 1;171(9):887-892. [PubMed: 28738137]  This
manuscript details a mathematical model highlighting how a small but sustained drop in measles
vaccination coverage could lead to a tripling of measles incidence in the United States.

Shaw J, Tserenpuntsag B, McNutt LA, et al. United States private schools have higher rates of
exemptions to school immunization requirements than public schools. J Pediatr 2014 7;165 (1):
129-133. [PubMed: 24795202]

Richards JL, Wagenaar BH, Van Otterloo J, et al. Nonmedical exemptions to immunization
requirements in California: a 16-year longitudinal analysis of trends and associated community
factors. Vaccine 2013 6 24;31(29):3009-3013. [PubMed: 23664998]

Expert Rev Vaccines. Author manuscript; available in PMC 2020 February 01.


https://www.cdc.gov/vaccines/imz-managers/coverage/schoolvaxview/data-reports/exemptions-reports/2016-17.html
https://www.cdc.gov/vaccines/imz-managers/coverage/schoolvaxview/data-reports/exemptions-reports/2016-17.html
https://www.cdc.gov/vaccines/hcp/aciprecs/general-recs/downloads/general-recs.pdf
https://www.cdc.gov/vaccines/hcp/aciprecs/general-recs/downloads/general-recs.pdf
https://www.cdc.gov/vaccines/imz-managers/coverage/schoolvaxview/data-reports/exemptions-trend/index.html
https://www.cdc.gov/vaccines/imz-managers/coverage/schoolvaxview/data-reports/exemptions-trend/index.html
http://leginfo.legislature.ca.gov/faces/billPdf.xhtml?bill_id=201520160SB277&version=20150SB27791CHP
http://leginfo.legislature.ca.gov/faces/billPdf.xhtml?bill_id=201520160SB277&version=20150SB27791CHP

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Bednarczyk et al.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Page 17

American Montessori Society. Introduction to Montessori method; 2018 [cited 2018 Oct 13].
Available from: https://amshq.org/Montessori-Education/Introduction-to-Montessori

Association of Waldorf Schools of North America. Waldorf education: an introduction; 2015 [cited
2018 Oct 13]. Available from: https://www.waldorfeducation.org/waldorf-education

Brennan JM, Bednarczyk RA, Richards JL, et al. Trends in personal belief exemption rates among
alternative private schools: Waldorf, Montessori, and holistic kindergartens in California, 2000—
2014. Am J Public Health 2017 1;107(1):108-112. [PubMed: 27854520]

Lai YK, Nadeau J, McNutt LA, et al. Variation in exemptions to school immunization requirements
among New York state private and public schools. Vaccine 2014 12 12;32(52):7070-7076.
[PubMed: 25444829]

McNutt LA, Desemone C, DeNicola E, et al. Affluence as a predictor of vaccine refusal and
underimmunization in California private kindergartens. Vaccine 2016 3 29;34(14):1733-1738.
[PubMed: 26679403]

Lillvis DF, Kirkland A, Frick A. Power and persuasion in the vaccine debates: an analysis of
political efforts and outcomes in the United States, 1998-2012. Milbank Q 2014 9;92(3):475-508.
[PubMed: 25199897] « This manuscript presents a summary of 15 years of legislative actions
related to immunization policy across the United States, and served as a basis for the recent review
of legislative actions in this manuscript.

National Conference of State Legislatures. States with religious and philosophical exemptions from
school immunization requirements; 2017 [updated 2017 Dec 20; cited 2018 Sept 4]. Available
from: http://www.ncsl.org/research/health/school-immunization-exemption-state-laws.aspx

Delaware General Assembly. House bill 91: an act to amend title 14 of the Delaware code relating
to the public school enrollees’ immunization program; 2015 [cited 2018 Oct 3]. Available from:
https://legis.delaware.gov/BillDetail/23925

Georgia House of Representatives. HB 198: an act to amend part 3 of article 16 of chapter 2 of title
20 of the official code of Georgia annotated; 2017 [cited 2018 Oct 3]. Available from: http://
www.legis.ga.gov/Legislation/en-US/display/20172018/HB/198

Illinois General Assembly. SB 1410; 2015 [cited 2018 Oct 3]. Available from: http://ilga.gov/
legislation/fulltext.asp?
DocName=09900SB1410&GA=99&Sessionld=88&DocTypeld=SB&LeglD=87977&DocNum=1
410&GAID=13&Session=&print=true

South Dakota House of Representatives. House bill 1059: an act to allow authorized entities to
access immunization information in certain circumstances; 2015 [cited 2018 Oct 3]. Available
from: http://sdlegislature.gov/Legislative_Session/Bills/Bill.aspx?
File=HB1059ENR.htm&Session=2015&\ersion=Enrolled&Bill=1059

Texas State House of Representatives. H.B. No. 2171: an act relating to information maintained in
the immunization registry with the consent of an individual after the individuals becomes an adult;
2015 [cited 2018 Oct 3]. Available from: ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/
house_bills/fHB02100_HB02199/HB02171E.htm

Utah State House of Representatives. H.B. 308: public health and schools; 2017 [cited 2018 Oct 3].
Auvailable from: https://le.utah.gov/~2017/bills/static/hb0308.html

Vermont State House of Representatives. H.98 (act 37): an act relating to reportable diseases
registries and data; 2015 [cited 2018 Oct 3]. Available from: https:/legislature.vermont.gov/bill/
status/2016/H.98

State of Arizona House of Representatives. HB 2466: schools; health information; website posting;
2015 [cited 2018 Oct 3]. Available from: https://www.azleg.gov/legtext/52leg/1r/bills/hb2466p.pdf
Arizona State Senate. Arizona senate bill 1509: schools; health information; Website posting; 2017
[cited 2018 Oct 3]. Available from: https://legiscan.com/AZ/bill/SB1509/2017

Colorado State Senate. Senate bill 250; 2017 [cited 2018 Oct 3]. Available from: https://
legiscan.com/CO/text/SB250/2017

Connecticut State Senate. Senate bill 840; 2017 [cited 2018 Oct 3]. Available from: https://
legiscan.com/CT/bill/SB00840/2017

Connecticut House of Representatives. House bill 7059; 2017 [cited 2018 Oct 3]. Available from:
https://legiscan.com/CT/bill/HB07059/2017

Expert Rev Vaccines. Author manuscript; available in PMC 2020 February 01.


https://amshq.org/Montessori-Education/Introduction-to-Montessori
https://www.waldorfeducation.org/waldorf-education
http://www.ncsl.org/research/health/school-immunization-exemption-state-laws.aspx
https://legis.delaware.gov/BillDetail/23925
http://www.legis.ga.gov/Legislation/en-US/display/20172018/HB/198
http://www.legis.ga.gov/Legislation/en-US/display/20172018/HB/198
http://ilga.gov/legislation/fulltext.asp?DocName=09900SB1410&GA=99&SessionId=88&DocTypeId=SB&LegID=87977&DocNum=1410&GAID=13&Session=&print=true
http://ilga.gov/legislation/fulltext.asp?DocName=09900SB1410&GA=99&SessionId=88&DocTypeId=SB&LegID=87977&DocNum=1410&GAID=13&Session=&print=true
http://ilga.gov/legislation/fulltext.asp?DocName=09900SB1410&GA=99&SessionId=88&DocTypeId=SB&LegID=87977&DocNum=1410&GAID=13&Session=&print=true
http://ilga.gov/legislation/fulltext.asp?DocName=09900SB1410&GA=99&SessionId=88&DocTypeId=SB&LegID=87977&DocNum=1410&GAID=13&Session=&print=true
http://sdlegislature.gov/Legislative_Session/Bills/Bill.aspx?File=HB1059ENR.htm&Session=2015&Version=Enrolled&Bill=1059
http://sdlegislature.gov/Legislative_Session/Bills/Bill.aspx?File=HB1059ENR.htm&Session=2015&Version=Enrolled&Bill=1059
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB02100_HB02199/HB02171E.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB02100_HB02199/HB02171E.htm
https://le.utah.gov/~2017/bills/static/hb0308.html
https://legislature.vermont.gov/bill/status/2016/H.98
https://legislature.vermont.gov/bill/status/2016/H.98
https://www.azleg.gov/legtext/52leg/1r/bills/hb2466p.pdf
https://legiscan.com/AZ/bill/SB1509/2017
https://legiscan.com/CO/text/SB250/2017
https://legiscan.com/CO/text/SB250/2017
https://legiscan.com/CT/bill/SB00840/2017
https://legiscan.com/CT/bill/SB00840/2017
https://legiscan.com/CT/bill/HB07059/2017

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Bednarczyk et al.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

9L

Page 18

Connecticut House of Representatives. House bill 6971; 2017 [cited 2018 Oct 3]. Available from:
https://legiscan.com/CT/bill/HB06971/2017

Hawaii House of Representatives. HB 779: relating to vaccines; 2017 [cited 2018 Oct 3]. Available
from: https://legiscan.com/HI1/bill/HB779/2017

Maine State Legislature. HP0310/LD 471: an act to improve child-hood vaccination rates in Maine;
2015 [cited 2018 Oct 3]. Available from: http://www.mainelegislature.org/legis/bills/bills_127th/
billtexts/HP031001.asp

Maine State Legislature. HP0419/LD 606: an act to remove the philosophical exemption from the
immunization requirements for school students and employees of nursery schools and health care
facilities; 2015 [cited 2018 Oct 3]. Available from: http://www.mainelegislature.org/legis/bills/
bills_127th/billtexts/HP041901.asp

Maryland General Assembly. HB 687: public health - religious exemptions from immunziation
requirements — repeal; 2015 [cited 2018 Oct 3]. Available from: http://mgaleg.maryland.gov/
2015RS/bills/hb/hb0687f.pdf

Michigan State Legislature. HB 4425; 2017 [cited 2018 Oct 3]. Available from: https://
legiscan.com/MI/bill/HB4425/2017

Michigan State Legislature. House bill 4426; 2017 [cited 2018 Oct 3]. Available from: https://
legiscan.com/MI/bill/HB4426/2017

Minnesota State Legislature. SF 380: A bill for an act relating to health; modifying exemption
procedures related to immunziations; amending Minnesota statutes 2014, section 121A.15,
subdivision3; 2015 [cited 2018 Oct 3]. Available from: https://www.revisor.mn.gov/bills/text.php?
number=SF380&version=0&session=Is89&session_year=2015&session_number=0
Mississippi State Legislature. House bill 130 2015 [cited 2018 Oct 3]. Available from: http://
billstatus.ls.state.ms.us/2015/pdf//history/HB/HB0130.xml

Missouri House of Representatives. House bill 332: changes the laws regarding vaccines and
disorder monitoring; 2017 [cited 2018 Oct 3]. Available from: https://legiscan.com/MO/bill/
HB332/2017

Missouri General Assembly. House bill no. 846: an act to repeal section 167.181, RSMo, and to
enact in lieu thereof one new section relating to the immunization of pupils; 2015 [cited 2018 Oct
3]. Available from: https://house.mo.gov/billtracking/bills151/billpdf/intro/HB08461.PDF

Missouri General Assembly. House Bill No. 976: an act to repeal section 210.003, RSMo, and to
enact in lieu thereof one new section relating to immunizations of children; 2015 [cited 2018 Oct
2018]. Available from: https://house.mo.gov/billtracking/bills151/billpdf/intro/HB09761.PDF
New Jersey Senate. Senate bill 801: clarifies statutory exemptions from mandatory immunizations
for students; 2016 [cited 2018 Oct 3]. Available from: https://legiscan.com/NJ/bill/S801/2016

New Jersey General Assembly. Assembly bill 169: permits exemption from mandatory
immunization for students in writing for any reason; 2016 [cited 2018 Oct 3]. Available from:
https://legiscan.com/NJ/bill/A169/2016

New Jersey General Assembly. Assembly bill 2727: provides for conscientious exemption to
mandatory immunizations; 2016 [cited 2018 Oct 3]. Available from: https://legiscan.com/NJ/bill/
A2727/2016

New Jersey State Legislature. Senate, no. 1147: an act concerning exemptions from mandatory
immunizations for students and amending P.L.1974, c. 150, P.L.2002, ¢.58, and P.L.2003, c. 284;
2014 [cited 2018 Oct 3]. Available from: https://www.njleg.state.nj.us/2014/Bills/
S$1500/1147_11.HTM

New York State General Assembly. A08123B; 2017 [cited 2018 Oct 3]. Available from: https://
assembly.state.ny.us/leg/?
default_fld=&bn=A08123&term=2017&Summary=Y &Actions=Y & Text=Y &Committee
%2526nbspVotes=Y &Floor%2526nbspVotes=Y

New York Senate. Senate bill 52: repeals provisions relating to exemption from vaccination due to
religious beliefs; 2018 [cited 2018 Oct 3]. Available from: https://legiscan.com/NY/bill/
S00052/2017

New York General Assembly. Senate bille 163: extends the protections of the medical exemption
from mandatory immunizations for students to ensure deference to the professional assessments of

Expert Rev Vaccines. Author manuscript; available in PMC 2020 February 01.


https://legiscan.com/CT/bill/HB06971/2017
https://legiscan.com/HI/bill/HB779/2017
http://www.mainelegislature.org/legis/bills/bills_127th/billtexts/HP031001.asp
http://www.mainelegislature.org/legis/bills/bills_127th/billtexts/HP031001.asp
http://www.mainelegislature.org/legis/bills/bills_127th/billtexts/HP041901.asp
http://www.mainelegislature.org/legis/bills/bills_127th/billtexts/HP041901.asp
http://mgaleg.maryland.gov/2015RS/bills/hb/hb0687f.pdf
http://mgaleg.maryland.gov/2015RS/bills/hb/hb0687f.pdf
https://legiscan.com/MI/bill/HB4425/2017
https://legiscan.com/MI/bill/HB4425/2017
https://legiscan.com/MI/bill/HB4426/2017
https://legiscan.com/MI/bill/HB4426/2017
https://www.revisor.mn.gov/bills/text.php?number=SF380&version=0&session=ls89&session_year=2015&session_number=0
https://www.revisor.mn.gov/bills/text.php?number=SF380&version=0&session=ls89&session_year=2015&session_number=0
http://billstatus.ls.state.ms.us/2015/pdf//history/HB/HB0130.xml
http://billstatus.ls.state.ms.us/2015/pdf//history/HB/HB0130.xml
https://legiscan.com/MO/bill/HB332/2017
https://legiscan.com/MO/bill/HB332/2017
https://house.mo.gov/billtracking/bills151/billpdf/intro/HB0846I.PDF
https://house.mo.gov/billtracking/bills151/billpdf/intro/HB0976I.PDF
https://legiscan.com/NJ/bill/S801/2016
https://legiscan.com/NJ/bill/A169/2016
https://legiscan.com/NJ/bill/A2727/2016
https://legiscan.com/NJ/bill/A2727/2016
https://www.njleg.state.nj.us/2014/Bills/S1500/1147_I1.HTM
https://www.njleg.state.nj.us/2014/Bills/S1500/1147_I1.HTM
https://assembly.state.ny.us/leg/?default_fld=&bn=A08123&term=2017&Summary=Y&Actions=Y&Text=Y&Committee%2526nbspVotes=Y&Floor%2526nbspVotes=Y
https://assembly.state.ny.us/leg/?default_fld=&bn=A08123&term=2017&Summary=Y&Actions=Y&Text=Y&Committee%2526nbspVotes=Y&Floor%2526nbspVotes=Y
https://assembly.state.ny.us/leg/?default_fld=&bn=A08123&term=2017&Summary=Y&Actions=Y&Text=Y&Committee%2526nbspVotes=Y&Floor%2526nbspVotes=Y
https://assembly.state.ny.us/leg/?default_fld=&bn=A08123&term=2017&Summary=Y&Actions=Y&Text=Y&Committee%2526nbspVotes=Y&Floor%2526nbspVotes=Y
https://legiscan.com/NY/bill/S00052/2017
https://legiscan.com/NY/bill/S00052/2017

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Bednarczyk et al.

Page 19

physicians, nurse practitioners and physician assistants in the care of their individual patients;
2018 [cited 2018 Oct 3]. Available from: https://legiscan.com/NY/bill/S00163/2017

92. New York General Assembly. Senate bill 601: relates to establishing a protocol with specific
criteria regarding religious exemptions to immunizations in schools prior to an individual being
able to submit a request for religious exemption to immunization form; 2018 [cited 2018 Oct 3].
Available from: https://legiscan.com/NY/bill/S00601/2017

93. New York General Assembly. Senate bill 2955: requires school districts to report to the department
of education the number of students who request to be exempted from receiving certain
immunizations, the number of students whose request to be exempted from receiving certain
immunizations is granted and the number of students whose request to be exempted from receiving
certain immunizations is denied; 2018 [cited 2018 Oct 3]. Available from: https://
legiscan.com/NY/bill/S02955/2017

94. New York General Assembly. Senate bill 3546: provides that persons in parental relation to a child
refusing to immunize such child for religious reasons, shall file with the school an affidavit signed
by a physician, stating that such physician has explained to the parent, parents or guardian the risks
to the child and to other individuals of failure to immunize the child; 2018 [cited 2018 Oct 3].
Auvailable from: https://legiscan.com/NY/bill/S03546/2017

95. North Carolina General Assembly. Senate DRS25101-MG-35A: enact stricter immunization
requirements; 2015 [cited 2018 Oct 3]. Available from: https://www.ncleg.net/Sessions/2015/Bills/
Senate/HTML/S346v0.html

96. Oklahoma Senate. Senate bill 725: vaccinations; requiring school districts to report vaccine
exemption information to department of health. Effective date. Emergency; 2017 [cited 2018 Oct
3]. Available from: https://legiscan.com/OK/bill/SB725/2017

97. Oklahoma House of Representatives. House bill 1386: parental rights; creating the parental rights
vaccine act; effective date; 2017 [cited 2018 Oct 3]. Available from: https://legiscan.com/OK/bill/
HB1386/2017

98. Oregon State Senate. Senate bill 579: relating to informed consent for vaccinations; 2017 [cited
2018 Oct 3]. Available from: https://legiscan.com/OR/bill/SB579/2017
99. Oregon State Senate. Senate bill 580: relating to providing notice before administering vaccination;
2017 [cited 2018 Oct 3]. Available from: https://legiscan.com/OR/bill/SB580/2017
100. Oregon State Senate. Senate bill 869: relating to informed consent for vaccinations; 2017 [cited
2018 Oct 3]. Available from: https://legiscan.com/OR/bill/SB869/2017
101. 78th Oregon Legislative Assembly. Senate bill 895 requires schools and children’s facilities to
make available certain information related to immunizations; 2015 [cited 2018 Sept 4]. Available
from: https://olis.leg.state.or.us/liz/2015R1/Downloads/MeasureDocument/SB895/Enrolled

102. Oregon Legislative Assembly. Senate bill 442: A bill for an act relating to submission of
information necessary to decline immunizations; and declaring an emergency; 2015 [cited 2018
Oct 3]. Available from: https://olis.leg.state.or.us/liz/2015R1/Downloads/MeasureDocument/
SB442/Introduced

103. Pennsylvania State Senate. Senate bill 217: in pupils and attendance, further providing for
immunization required and penalty; 2017 [cited 2018 Oct 3]. Available from: https://
legiscan.com/PA/bill/SB217/2017

104. Rhode Island State Legislature. Senate bill 47: offenses pertaining to schools; 2017 [cited 2018
Oct 3]. Available from: https://legiscan.com/RI1/bill/S0047/2017

105. Rhode Island House of Representatives. House bill 5681: offenses pertaining to schools; 2017
[cited 2018 Oct 3]. Available from: https://legiscan.com/RI1/bill/H5681/2017

106. Rhode Island General Assembly. S 0381: relating to education — Immunizations; 2015 [cited 2018
Oct 3]. Available from: http://webserver.rilin.state.ri.us/Bill Text/Bill Text15/Senate Text15/
S0381.pdf

107. 85th Legislature Texas House of Representatives. House bill 1124: relating to claiming an
exemption from required immunizations for public school students; 2017 [cited 2018 Oct 3].
Available from: https://legiscan.com/TX/bill/HB1124/2017

Expert Rev Vaccines. Author manuscript; available in PMC 2020 February 01.


https://legiscan.com/NY/bill/S00163/2017
https://legiscan.com/NY/bill/S00601/2017
https://legiscan.com/NY/bill/S02955/2017
https://legiscan.com/NY/bill/S02955/2017
https://legiscan.com/NY/bill/S03546/2017
https://www.ncleg.net/Sessions/2015/Bills/Senate/HTML/S346v0.html
https://www.ncleg.net/Sessions/2015/Bills/Senate/HTML/S346v0.html
https://legiscan.com/OK/bill/SB725/2017
https://legiscan.com/OK/bill/HB1386/2017
https://legiscan.com/OK/bill/HB1386/2017
https://legiscan.com/OR/bill/SB579/2017
https://legiscan.com/OR/bill/SB580/2017
https://legiscan.com/OR/bill/SB869/2017
https://olis.leg.state.or.us/liz/2015R1/Downloads/MeasureDocument/SB895/Enrolled
https://olis.leg.state.or.us/liz/2015R1/Downloads/MeasureDocument/SB442/Introduced
https://olis.leg.state.or.us/liz/2015R1/Downloads/MeasureDocument/SB442/Introduced
https://legiscan.com/PA/bill/SB217/2017
https://legiscan.com/PA/bill/SB217/2017
https://legiscan.com/RI/bill/S0047/2017
https://legiscan.com/RI/bill/H5681/2017
http://webserver.rilin.state.ri.us/BillText/BillText15/SenateText15/S0381.pdf
http://webserver.rilin.state.ri.us/BillText/BillText15/SenateText15/S0381.pdf
https://legiscan.com/TX/bill/HB1124/2017

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Bednarczyk et al.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

Page 20

85th Legislature Texas State Senate. Senate bill 1010: relating to requirements for and the
transparency of epidemiological reports and immunization exemption information and reports;
2017 [cited 2018 Oct 3]. Available from: https://legiscan.com/TX/bill/SB1010/2017

85th Legislature Texas State House of Representatives. House bill 1029: relating to informed
consent to immunizations for children; 2017 [cited 2018 Oct 3]. Available from: https://
legiscan.com/TX/bill/HB1029/2017

85th Legislature Texas State Senate. Senate bill 479: relating to informed consent to
immunizations for children; 2017 [cited 2018 Oct 3]. Available from: https://legiscan.com/TX/
bill/SB479/2017

85th Legislature Texas House of Representatives. House bill 241: relating to a health care
practitioner counseling requirement for persons claiming an immunization exemption on the
basis of conscience, including a religious belief; 2017 [cited 2018 Oct 3]. Available from: https://
legiscan.com/T X/bill/HB241/2017

85th Legislature Texas State House of Representatives. House bill 120: relating to non-medical
exemptions from immunization requirements; 2017 [cited 2018 Oct 3]. Available from: https://
legiscan.com/TX/bill/HB120/2017

85th Legislature Texas State House of Representatives. House bill 126: relating to an educational
module certificate requirement for certain immunization exemptions; authorizing a fee; 2017
[cited 2018 Oct 3]. Available from: https://legiscan.com/TX/bill/HB126/2017

Texas State Senate. S.B. No. 547: an act relating to epidemiological reports and immunization
exemption data and reports; 2015 [cited 2018 Oct 3]. Available from: ftp://ftp.legis.state.tx.us/
bills/84R/billtext/html/senate_bills/SB00500_SB00599/SB005471.htm

Texas State Senate. S.B. No. 480: an act relating to the administration of a medication,
immunization, or vaccination by a pharmacist; 2015 [cited 2018 Oct 3]. Available from: ftp://
ftp.legis.state.tx.us/bills/84R/billtext/html/senate_bills/SB00400_SB00499/SB004801.htm

Texas State House of Representatives. H.B. No. 2429: an act relating to the persons who may
consent to the medical care or immunization of a child; 2015 [cited 2018 Oct 3]. Available from:
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB02400_HB02499/HB024291.htm

Texas State House of Representatives. H.B. No. 2474: an act relating to requirements for and the
transparency of epidemiological reports and immunization exemption information and reports;
2015 [cited 2018 Oct 3]. Available from: ftp:/ftp.legis.state.tx.us/bills/84R/billtext/html/
house_bills/HB02400_HB02499/HB02474E.htm

Texas State House of Representatives. H.B. No. 2902: an act relating to studies and reports on
immunization exemptions; 2015 [cited 2018 Oct 3]. Available from: ftp://ftp.legis.state.tx.us/
bills/84R/billtext/html/house_bills/HB02900 HB02999/HB029021.htm

Texas State House of Representatives. H.B. No. 2006: an act relating to exemptions from
immunization requirements for public school students and students at public institutions of higher
education; 2015 [cited 2018 Oct 3]. Available from: ftp://ftp.legis.state.tx.us/bills/84R/billtext/
html/house_bills/HB02000_HB02099/HB020061.htm

Texas State House of Representatives. H.B. No. 1593: an act relating to notification of parents
regarding the immunization status of students enrolled at a public school; 2015 [cited 2018 Oct
3]. Available from: ftp:/ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/
HB01500_HB01599/HB01593I.htm

Texas State House of Representatives. H.B. No. 1674: an act relating to a physician counseling
requirement for person claiming an immunization exemption on the basis of conscience,
including a religious belief; 2015 [cited 2018 Oct 3]. Available from: ftp:/ftp.legis.state.tx.us/
bills/84R/billtext/html/house_bills/HB01600_HB01699/HB016741.htm

Texas State House of Representatives. H.B. No. 465: an act relating to the immunization data
included in and excluded from the immunization registry; 2015 [cited 2018 Oct 3]. Available
from: ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/fHB00400_HB00499/
HB004651.htm

Texas State House of Representatives. H.B. No. 212: an act relating to consent to the
immunization of certain children; 2015 [cited 2018 Oct 3]. Available from: ftp:/
ftp.legis.state.tx.us/bills/84R/billtext/htmli/house_bills/HB00200_HB00299/HB002121.htm

Expert Rev Vaccines. Author manuscript; available in PMC 2020 February 01.


https://legiscan.com/TX/bill/SB1010/2017
https://legiscan.com/TX/bill/HB1029/2017
https://legiscan.com/TX/bill/HB1029/2017
https://legiscan.com/TX/bill/SB479/2017
https://legiscan.com/TX/bill/SB479/2017
https://legiscan.com/TX/bill/HB241/2017
https://legiscan.com/TX/bill/HB241/2017
https://legiscan.com/TX/bill/HB120/2017
https://legiscan.com/TX/bill/HB120/2017
https://legiscan.com/TX/bill/HB126/2017
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/senate_bills/SB00500_SB00599/SB00547I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/senate_bills/SB00500_SB00599/SB00547I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/senate_bills/SB00400_SB00499/SB00480I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/senate_bills/SB00400_SB00499/SB00480I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB02400_HB02499/HB02429I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB02400_HB02499/HB02474E.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB02400_HB02499/HB02474E.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB02900_HB02999/HB02902I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB02900_HB02999/HB02902I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB02000_HB02099/HB02006I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB02000_HB02099/HB02006I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB01500_HB01599/HB01593I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB01500_HB01599/HB01593I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB01600_HB01699/HB01674I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB01600_HB01699/HB01674I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB00400_HB00499/HB00465I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB00400_HB00499/HB00465I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB00200_HB00299/HB00212I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/house_bills/HB00200_HB00299/HB00212I.htm

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Bednarczyk et al.

124.

125.

126.

127.

128.

129.

130.

131

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

Page 21

Texas State Senate. S.B. No. 29: an act relating to the immunization data included in and
excluded from the imunization registry; 2015 [cited 2018 Oct 3]. Available from: ftp://
ftp.legis.state.tx.us/bills/84R/billtext/html/senate_bills/SB00001_SB00099/SB000291.htm

Washington State Department of Health. 28A.210 RCW-health - screening and requirements;
[cited 2018 Sept 4]. Available from: https://www.doh.wa.gov/CommunityandEnvironment/
Schools/Immunization/VaccineRequirements/RevisedCodeofWashington

Washington State Legislature. RCW 28A.210.090 immunization program-exemptions; 2011
[cited 2018 Sept 4]. Available from: http://apps.leg.wa.gov/Rcw/default.aspx?cite=28A.210.090

Omer SB, Allen K, Chang DH, et al. Exemptions from mandatory immunization after legally
mandated parental counseling. Pediatrics 2018 1;141(1):e20172364. [PubMed: 29255080]

Michigan State Legislature. Communicable and related diseases. 2015. [updated 2015 Mar 24;
cited 2018 Sept 4]. Available from: http://dmbinternet.state.mi.us/DMB/ORRDocs/AdminCode/
1472_2014-073CH_AdminCode.pdf

Navin MC, Kozak AT, Clark EC. The evolution of immunization waiver education in Michigan: A
qualitative study of vaccine educators. Vaccine 2018 3 20;36(13):1751-1756. [PubMed:
29475761]

California Legislature. An act to amend section 120365 of the health and safety code, relating to
communicable disease. 2012. [updated 2012 Sep 30; cited 2018 Oct 2]. Available from: https://
leginfo.legislature.ca.gov/faces/bilINavClient.xhtml?bill_id=201120120AB2109

Buttenheim AM, Jones M, McKown C, et al. Conditional admission, religious exemption type,
and nonmedical vaccine exemptions in California before and after a state policy change. Vaccine
2018 6 18;36(26):3789-3793. [PubMed: 29778514]

Zipprich J, Winter K, Hacker J, et al. Measles outbreak—California, December 2014—February
2015. MMWR Morb Mortal Wkly Rep 2015 2 20;64(6):153-154. [PubMed: 25695321]

Delamater PL, Leslie TF, Yang YT. A spatiotemporal analysis of non-medical exemptions from
vaccination: California schools before and after SB277. Soc sci med (1982) 2016 11;168:230—
238. This manuscript modeled the spatio-temporal distribution of non-medical exemptions in
California before and after the removal of the non-medical exemption allowance from California
law, documenting the impact of prevalence and clustering of exemptions.

Delamater PL, Leslie TF, Yang YT. Change in medical exemptions from immunization in
California after elimination of personal belief exemptions. JAMA 2017;3189:863-864.
Delamater PL, Leslie TF, Yang YT. Examining the spatiotemporal evolution of vaccine refusal:
nonmedical exemptions from vaccination in California, 2000-2013. BMC Public Health 2018 4
24,18 (1):458. [PubMed: 29688861]

Jones M, Buttenheim A. Potential effects of California’s new vaccine exemption law on the
prevalence and clustering of exemptions. Am J Public Health 2014 9;104(9):e3—-€6.

California Department of Public Health. 2017-2018 kindergarten immunization assessment —
executive summary; 2018 [updated 2018 Jun 13; cited 2018 Sept 4]. Available from: https://
www.cdph.ca.gov/Programs/CID/DCDC/CDPH%20Document%20Library/Immunization/
2017-2018KindergartenSummaryReport.pdf

State of Minnesota. Conference committee report on HF no. 2749. 2016. [updated 2016 May 22;
cited 2018 Sept 4]. Available from: https://www.revisor.mn.gov/bills/text.php?
number=HF2749&version=0&session=Is89&session_year=2016&session_number=0&type=ccr
&format=pdf

State of Utah. HB 308 public health and schools; 2017 [updated 2017 Mar 29; cited 2018 Sept 4].
Available from: https://le.utah.gov/~2017/bills/hbillenr/HB0308.pdf

State of Connecticut. Public act no. 15-174 an act concernign childhood vaccinations; 2015
[updated 2015 Jul 7; cited 2018 Sept 4]. Available from: https://www.cga.ct.gov/
2015/ACT/pa/pdf/2015PA-00174-RO0HB-06949-PA. pdf

Vermont General Assembly. H.98 (Act 37) an act relating to to reportable disease registries and
data; 2015 [updated 2015 May 28; cited 2018 Sept 4]. Available from: https://
legislature.vermont.gov/bill/status/2016/H.98

Expert Rev Vaccines. Author manuscript; available in PMC 2020 February 01.


ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/senate_bills/SB00001_SB00099/SB00029I.htm
ftp://ftp.legis.state.tx.us/bills/84R/billtext/html/senate_bills/SB00001_SB00099/SB00029I.htm
https://www.doh.wa.gov/CommunityandEnvironment/Schools/Immunization/VaccineRequirements/RevisedCodeofWashington
https://www.doh.wa.gov/CommunityandEnvironment/Schools/Immunization/VaccineRequirements/RevisedCodeofWashington
http://apps.leg.wa.gov/Rcw/default.aspx?cite=28A.210.090
http://dmbinternet.state.mi.us/DMB/ORRDocs/AdminCode/1472_2014-073CH_AdminCode.pdf
http://dmbinternet.state.mi.us/DMB/ORRDocs/AdminCode/1472_2014-073CH_AdminCode.pdf
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201120120AB2109
https://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201120120AB2109
https://www.cdph.ca.gov/Programs/CID/DCDC/CDPH%20Document%20Library/Immunization/2017-2018KindergartenSummaryReport.pdf
https://www.cdph.ca.gov/Programs/CID/DCDC/CDPH%20Document%20Library/Immunization/2017-2018KindergartenSummaryReport.pdf
https://www.cdph.ca.gov/Programs/CID/DCDC/CDPH%20Document%20Library/Immunization/2017-2018KindergartenSummaryReport.pdf
https://www.revisor.mn.gov/bills/text.php?number=HF2749&version=0&session=ls89&session_year=2016&session_number=0&type=ccr&format=pdf
https://www.revisor.mn.gov/bills/text.php?number=HF2749&version=0&session=ls89&session_year=2016&session_number=0&type=ccr&format=pdf
https://www.revisor.mn.gov/bills/text.php?number=HF2749&version=0&session=ls89&session_year=2016&session_number=0&type=ccr&format=pdf
https://le.utah.gov/~2017/bills/hbillenr/HB0308.pdf
https://www.cga.ct.gov/2015/ACT/pa/pdf/2015PA-00174-R00HB-06949-PA.pdf
https://www.cga.ct.gov/2015/ACT/pa/pdf/2015PA-00174-R00HB-06949-PA.pdf
https://legislature.vermont.gov/bill/status/2016/H.98
https://legislature.vermont.gov/bill/status/2016/H.98

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bednarczyk et al.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

160.

Page 22

West Virginia Legislature. Senate bill 286 relating to compulsory immunizations of
students;exemptions; 2015 [updated 2015 Jun 16; cited 2018 Sept 4]. Available from: http://
www.wvlegislature.gov/bill_status/bills_history.cfm?INPUT=286&year=2015&sessiontype=RS

Bradford WD, Mandich A. Some state vaccination laws contribute to greater exemption rates and
disease outbreaks in the United States. Health Affairs (Project Hope) 2015 8;34(8):1383-1390.
[PubMed: 26240253]

Seither R, Calhoun K, Mellerson J, et al. Vaccination coverage among children in kindergarten -
United States, 2015-16 school year. MMWR Morb Mortal Wkly Rep 2016 10 7;65 (39):1057—
1064. [PubMed: 27711037]

Michigan Department of Health & Human Services. Immunization waiver information; 2018
[cited 2018 Sept 4]. Available from: https://www.michigan.gov/mdhhs/
0,5885,7-339-73971_4911_4914_68361-344843—,00.html

Aloe C, Kulldorff M, Bloom BR. Geospatial analysis of nonmedical vaccine exemptions and
pertussis outbreaks in the United States. Proc Natl Acad Sci USA 2017 7 3;114(27):7101-7105.
[PubMed: 28634290]

Atwell JE, Van Otterloo J, Zipprich J, et al. Nonmedical vaccine exemptions and pertussis in
California, 2010. Pediatrics 2013 10;132(4):624-630. [PubMed: 24082000]

Omer SB, Enger KS, Moulton LH, et al. Geographic clustering of nonmedical exemptions to
school immunization requirements and associations with geographic clustering of pertussis. Am J
Epidemiol 2008 12 15;168(12):1389-1396. [PubMed: 18922998]

Matthias J, Dusek C, Pritchard SP, et al. Notes from the field: outbreak of pertussis in a school
and religious community averse to health care and vaccinations—Columbia County, Florida, 2013.
MMWR Morb Mortal Wkly Rep 2014 8 1;63(30):655. [PubMed: 25078655]

Imdad A, Tserenpuntsag B, Ds B, et al. Religious exemptions for immunization and risk of
pertussis in New York state, 2000-2011. Pediatrics 2013 7;132(1):37-43. [PubMed: 23733795]

Feikin DR, Lezotte DC, Hamman RF, et al. Individual and community risks of measles and
pertussis associated with personal exemptions to immunization. JAMA 2000 12 27;284(24):
3145-3150. [PubMed: 11135778]

Whittington MD, Kempe A, Dempsey A, et al. Impact of nonmedical vaccine exemption policies
on the health and economic burden of measles. Acad Pediatr 2017 7;17(5):571-576. [PubMed:
28286295]

Glasser JW, Feng Z, Omer SB, et al. The effect of heterogeneity in uptake of the measles, mumps,
and rubella vaccine on the potential for outbreaks of measles: a modelling study. Lancet Infect
Dis 2016 5;16(5):599-605. [PubMed: 26852723]

Salmon DA, Haber M, Gangarosa EJ, et al. Health consequences of religious and philosophical
exemptions from immunization laws: individual and societal risk of measles. JAMA 1999 7
7,282 (1):47-53. [PubMed: 10404911]

Mohanty S, Buttenheim AM, Joyce CM, et al. Experiences with medical exemptions after a
change in vaccine exemption policy in California. Pediatrics 2018 11;142(5). DOI:10.1542/peds.
2018-1051.

Committee on Practice and Ambulatory Medicine, Committee on Infectious Diseases, Committee
on State Government Affairs, et al. Medical versus nonmedical immunization exemptions for
child care and school attendance. Pediatrics 2016 9;138(3). DOI:10.1542/peds.2016-2145.

Rosentrater C, Finlayson TL, Peddecord KM. Effects of California assembly bill 2109 in low
vaccination rate counties: are we looking at the right variables? J Public Health Manag Pract
2018 Mar-Apr;24(2):e25-€32.

Jones M, Buttenheim AM, Salmon D, et al. Mandatory health care provider counseling for
parents led to a decline in vaccine exemptions in California. Health Affairs (Project Hope) 2018
9;37 (9):1494-1502. [PubMed: 30179562]

Delamater PL, Leslie TF, Yang YT. California senate bill 277’s grandfather clause and
nonmedical vaccine exemptions in California, 2015-2022. JAMA Pediatr 2016 6 1;170(6):619-
620. [PubMed: 27018540]

Brewer NT, Chapman GB, Rothman AJ, et al. Increasing vaccination: putting psychological
science into action. Psychol Sci Public Interest 2017 12;18(3):149-207. [PubMed: 29611455]

Expert Rev Vaccines. Author manuscript; available in PMC 2020 February 01.


http://www.wvlegislature.gov/bill_status/bills_history.cfm?INPUT=286&year=2015&sessiontype=RS
http://www.wvlegislature.gov/bill_status/bills_history.cfm?INPUT=286&year=2015&sessiontype=RS
https://www.michigan.gov/mdhhs/0,5885,7-339-73971_4911_4914_68361-344843–,00.html
https://www.michigan.gov/mdhhs/0,5885,7-339-73971_4911_4914_68361-344843–,00.html

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bednarczyk et al.

Page 23

Key issues

Increasing rates of non-medical exemptions to school-entry vaccination
mandates increase the risk of vaccine-preventable disease outbreaks. Over
nearly three decades, non-medical exemption rates have continued to increase,
particularly in states with more lenient exemption criteria.

In recent years, numerous legislative proposals have been brought forth that
may impact non-medical exemptions, ranging from proposals to both tighten
and loosen criteria to receive an exemption to complete removal of non-
medical exemptions from state immunization laws.

While new legislation has not been in place long enough for long-term
evaluation, initial indications are that laws that add additional requirements
for receiving non-medical exemptions have successfully reduce the number of
exemptions sought and granted. Additionally, removal of the option of non-
medical exemptions has reduced the non-medical exemption rate, but was
accompanied by an increase in medical exemptions, which may mitigate
efforts to improve vaccine coverage.

Continued evaluation of requirements for, and prevalence of, non-medical
exemptions in the context of these state laws will support the creation of a
more detailed evidence base to guide future legislative initiatives.
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Figure 1.
Sequential, hypothetical measles, mumps, rubella vaccination coverage in a series of six

birth cohorts. Box A represents children born in the first year of observation, would not be
eligible for MMR vaccination until year 2. Similarly, Box B represents children born in the
second year of observation, continuing on through Box F. In each year, vaccination coverage
(shaded portion of each box) increases as previously unvaccinated children are caught up on
missed vaccines. However, since 100% of children are not vaccinated, the cumulative
number of unprotected children (unshaded portion of each box) increases over time,
allowing for an accumulation of susceptible individuals in the population.
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