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We summarized studies

describing the prevalence of,

trends in, and correlates of

nonmedical exemptions from

schoolvaccinationmandates

and the association of these

policies with the incidence of

vaccine-preventable disease.

We searched 4 electronic

databasesforempiricalstud-

ies published from 1997 to

2013 to capture exemption

dynamics and qualitatively

abstracted and synthesized

the results. Findings from42

studies suggest that exemp-

tion rates are increasing and

occur in clusters;most exemp-

tors questioned vaccine safety,

although some exempted out

of convenience. Easier state-

level exemption procedures

increase exemption rates and

both individual and commu-

nity disease risk.

State laws influence ex-

emption rates, but policy

implementation, exemptors’

vaccination status, and under-

lying mechanisms of geo-

graphical clustering need

to be examined further to

tailor specific interventions.
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CHILDHOOD VACCINATIONS

are one of the most significant
public health interventions of all
time. They reduce the risk of
contracting dangerous vaccine-
preventable childhood diseases on
the individual level and, when
immunization coverage is high
enough, confer herd immunity
at the population level for those
diseases that are contagious.1,2

Recognizing the public health im-
portance of the childhood immu-
nization schedule, all 50 US states
require parents to provide docu-
mentation of immunization for
admission to school and day care,
a mandate that has been crucial
for achieving widespread vaccina-
tion.1,2 However, all states also
allow medical exemptions for
those children unable to receive
vaccines for medically contraindi-
cated reasons.3 Exemption laws in
all but 2 states (Mississippi and
West Virginia) also provide for
nonmedical exemptions (NMEs)
on the basis of parents’ religious,
philosophical, or personal beliefs.
NMEs are considered an impor-
tant mechanism to balance child
welfare and the protection of
public health with parental
rights.4,5 Although some have ar-
gued that NMEs should not be
allowed because parents who
choose not to immunize their chil-
dren put their own children and
others at risk,6 others believe that
the negative consequences of ex-
emption are not sufficient to justify
violating parental autonomy.

As concerns about vaccine
safety have increased over the
past 15 years, more parents
are choosing to refuse or delay

vaccines.3,7 This increase in vac-
cine hesitancy can be seen at the
point of school entry in the rising
rates of NMEs. Furthermore,
NMEs from school-entry immuni-
zation mandates are receiving in-
creased policy and public health
scrutiny because exemption rates
within and across schools have
significant epidemiological implica-
tions. Where NME rates are high
enough to compromise herd immu-
nity at the local level, the risk of
vaccine-preventable disease out-
break increases. Understanding the
spatial and social patterning of
NMEs is therefore critical to infec-
tious disease prevention and control
efforts.

Over the past decade, rising
attention to vaccine hesitancy and
NMEs has prompted several state
legislatures to introduce, consider,
and in some cases enact new
exemption laws. In 2003, Arkan-
sas, which previously only allowed
medical and religious exemptions,
started allowing philosophical ex-
emptions on the condition that
parents provided a notarized
statement requesting an exemp-
tion, completed a vaccination ed-
ucation component, and signed
a statement acknowledging the
receipt of vaccination informa-
tion.8,9 Similarly, in 2003, Texas
also started to allow philosophical
exemptions, requiring those who
wanted to exempt to obtain a form
from the Texas Department of
Health and declare their objec-
tions in an affidavit.10 Conversely,
Washington, Oregon, and Califor-
nia, all of which previously
had lenient exemption policies
and, particularly in the case of

Washington and Oregon, very
high exemption rates, recently
made the process for claiming an
exemption harder by requiring
a signed statement from a health
care practitioner that the parent
had been informed of the risks and
benefits of immunization. In the
2011---2012 legislative cycle, bills
to tighten or eliminate NMEs were
introduced in 3 states, whereas
bills to expand or allow NMEs
were proposed in another 10.11

Continued increases in vaccine
refusal and NME rates and the
growing attention to NMEs in state
legislatures underscore the im-
portance of understanding the
determinants of NMEs, the impact
of state NME policies, and the
epidemiological implications of
NMEs for vaccine coverage, herd
immunity, and disease outbreak
risk. The goal of this systematic
review, therefore, is to summarize
the recent evidence on NMEs, in-
cluding the prevalence of, trends
in, and correlates of NMEs and the
association of these exemptions
and exemption policies with the
incidence of vaccine-preventable
disease.

METHODS

We designed and report this
systematic review following
the Preferred Reporting Items
for Systematic Reviews and
Meta-Analyses statement.12 The
protocol was not registered. We
identified search terms, inclusion
criteria, and exclusion criteria
before the literature search. The
search terms were exemption*
AND (vaccin* OR immuniz*), and
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we restricted the results to 1997
to 2013 to capture exemption
dynamics in the most recent pe-
riod of vaccine hesitancy and re-
fusal.13,14 For the study to be
included, it had to be an empirical
or modeling study that addressed
at least 1 of the following topics:

1. prevalence and trends in ex-
emptions from mandated
school-entry vaccines,

2. predictors or correlates of
seeking an exemption (parent
level) or granting an exemp-
tion (provider, school, or
community level),

3. characteristics and trends in
state-level exemption policies
and their impact on exemption
rates and disease risk, and

4. epidemiological implications
of exemptions.

We excluded studies if they

1. were not in English;
2. did not refer to US exemption

laws and trends;
3. did not refer to exemption from

school vaccine mandates;
4. did not refer to personal be-

lief, philosophical, religious, or
nonmedical exemptions; or

5. referred only to the legal
or ethical arguments for or
against vaccine mandates
or exemptions.

We conducted electronic
searches in CINAHL, PubMed,
and OVID or MEDLINE in con-
sultation with a reference librar-
ian. We found additional studies
through citation searches of iden-
tified articles and through Table of
Contents alerts from Pediatrics,
Vaccine, American Journal of Pub-
lic Health, JAMA Pediatrics, and
Health Affairs after our search was
conducted. J. C., E.W., and C. D.-H.
screened titles and abstracts of
articles identified in the initial
search for eligibility according to
inclusion and exclusion criteria,

with no discrepancy in study se-
lection. Studies deemed eligible
after the first screen were then
assessed in a full-text review using
the same inclusion and exclusion
criteria. E. W. and J. C. extracted
the following elements from in-
cluded articles: data collection time
frame, sample size, study methodol-
ogy, geographic location, demo-
graphics, and key results by topic
(prevalence and trends, predictors
or correlates of seeking or granting
exemptions, characteristics and
trends in state-level policies, and
epidemiological implications).

After data extraction, we also
assessed the articles for quality;
because the majority of included
articles were observational, we
used the Quality Assessment Tool

for Systematic Reviews of Ob-
servational Studies.15 This tool
covers aspects of external validity,
reporting, bias, and confounding;
it checks for appropriate sampling
methods, reliable and valid mea-
surement of the predictor and
outcome variables, an adequate
response rate, control for any
confounding factors, and appro-
priate statistical methods. E.W.
reviewed each eligible article us-
ing this tool; all 44 eligible studies
met a medium or high quality
standard, and therefore all were
included in the review.

E.W. analyzed and qualitatively
summarized key results according
to the 4 key topics of interest, and
A. B. verified them. Some studies’
results addressed more than 1 topic

and were therefore included in
more than 1 category. Within each
topic, studies with similar data and
results were grouped together and
synthesized, and studies with
conflicting results were noted.

RESULTS

Our initial search yielded 165
articles, with 64 full-text articles
assessed for eligibility (see Figure
1 for Preferred Reporting Items
for Systematic Reviews and Meta-
Analyses flowchart). Of the full-
text articles assessed, 5 were not
related to exemptions, 9 were
presentations, and 6 were com-
mentaries, historical reviews, or
otherwise not empirical studies,
for a total of 20 excluded. We
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FIGURE 1—Flow diagram of study selection for systematic review of research on nonmedical exemptions

from school immunization requirements.
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therefore included 44 studies in
the review: 29 quantitative, 13
mixed, and 2 qualitative. Of the
quantitative and mixed studies,
most (27) were cross-sectional
observational studies, 12 were
time-series cohort studies, 1 was
a retrospective cohort study, and 2
were case-control studies. Key el-
ements of the 44 included studies
are shown in Table 1.

Nonmedical Exemptions

Prevalence and Trends

Nineteen studies summarized
NME prevalence. Data from the
Centers for Disease Control and
Prevention’s annual school immu-
nization assessment showed a
general increase in state-level
NME rates over time, from 1.6%
in 2009---201026 to 2.0% in
2011---201227 to 1.9% in 2012---
2013,28 an overall 19% increase
(data for 2009---2010 and 2012---
2013 are shown in Table 2). For
2012---2013, state exemption
rates ranged from a low of 0.0%
in Delaware to a high of 6.4%
in Oregon (note that Mississippi
and West Virginia do not permit
NMEs). Thirteen state and metro-
politan grantees had NME rates
exceeding 3%, and 16 grantees
had exemption rates below 1%.
Since 2009---2010, 32 states have
shown an increase in state-level
exemption rates, 4 states and
the District of Columbia have
remained the same, 9 states have
decreased their exemption rates,
and 5 states did not have data for
a longitudinal comparison. Since
2005---2006 (not shown in Table
2),58 many states have seen
a rough doubling of exemption
rates, regardless of the initial rates.
For example, between 2005---
2006 and 2012---2013, Arkan-
sas’s exemption rate increased
from 0.3% to 0.7%, California’s
rate from 1.3% to 2.8%, and
Oregon’s rate from 3.4% to 6.4%.

Although exemption rates varied
considerably across states, several
studies found even greater within-
state variation, identifying both
spatial and social clustering of ex-
emptions.8,33,37,55 For example,
county-level NME rates in California
ranged from 0% to 17% in 2010.19

In Arizona, school-level exemption
rates ranged from0% to 68% in the
2010---2011 school year; 21% of
schools had exemption rates higher
than 5%, 8% had rates higher than
10%, and 3% had rates higher than
20%.17 The phenomenon of clus-
tered exemptions is important both
to understand the determinants of
spatial and social patterning of vac-
cine hesitancy and refusal and to
identify the epidemiological impli-
cations of increased disease out-
break risk associated with the clus-
tering of unvaccinated children. In
addition, 1 study in Arkansas
showed that although exemption
rates, both nonmedical and medical,
were increasing in general, the pro-
portion of philosophical exemptions
was increasing relative to other ex-
emptions.8 That same study also
showed that exemption rates were
increasing faster among kindergar-
ten children than among any other
age group requiring vaccination
documentation.8

Sociodemographic,

Attitudinal, and Behavioral

Correlates

Eighteen studies reviewed in-
cluded results related to correlates
of NMEs. Two studies that sur-
veyed parents who exempted,
delayed, or refused vaccines found
that they tended to be White and
college educated and to have rel-
atively high incomes compared
with parents who did not seek
exemptions or who did not delay
or refuse vaccines.18,19 Similarly,
another study found that high
exemption clusters were associ-
ated with higher socioeconomic

status characteristics.50 However,
2 studies showed a slightly con-
tradictory trend. In 1 survey of
Oregon parents, those who
exempted were more likely to
have a lower socioeconomic status
than nonexemptors.58 In another
study, parents with lower house-
hold incomes were more likely to
oppose compulsory vaccination
than those with higher incomes.17

Parents who exempted from
school vaccine mandates were
also more likely to have a life-
style categorized as “alternative
living,” which includes veganism
or vegetarianism, organic garden-
ing, and use of natural healing
remedies.34,50

The sociodemographic compo-
sition of the school and surround-
ing community also predicted ex-
emption rates. Higher exemption
rates were associated with higher
proportion of Whites, higher per-
centage of college graduates,
higher median household income,
and lower percentage of families
in poverty at the census tract, zip
code, or school district level.16,17,47

Studies found more exemptions
in rural than in urban school dis-
tricts,46,47 and exemption rates were
higher, and increased faster, among
private than public schools.47

Perceptions of information pro-
vision and sufficiency were corre-
lated with exemption preferences.
Parents who did not believe they
had enough immunization infor-
mation were more likely to believe
that states should grant exemp-
tions on the basis of religious and
personal beliefs and that parents
should be allowed to obtain ex-
emptions for their child even if
it raised the risk of disease for
everyone else.35 However, a
majority of parents in an Indiana
measles outbreak who exempted
their children believed they had
access to enough information
on vaccination.33 Trust was also

a consistent correlate of seeking
exemptions: parents who filed ex-
emptions were more likely to be
skeptical of the government,
pharmaceutical industry, and
medical community and to distrust
information, or not rely on mate-
rial, coming from those sour-
ces.7,33,34,50,55 The evidence was
inconsistent on the sources of
information most commonly
consulted by parents who exempt.
Although some read peer-
reviewed medical journals,34

others cited media reports ques-
tioning vaccine safety.39 Internet
research was frequently reported
by providers as a source of
parental information; however,
1 study showed that a majority
of exemptors did not use the
Internet when researching
vaccines even though they had
Internet access.41

Not surprisingly, negative atti-
tudes and beliefs about vaccines
predict exemption. Exemptors
and parents who have considered
exempting are significantly more
likely than nonexemptors to
have strong vaccine concerns
and negative attitudes about im-
munizations and immunization
safety.33,36,39,41,50 A common
and persistent concern is the belief
that vaccines harm the health of
the child and cause adverse re-
actions or developmental prob-
lems such as autism.38---41,53,55,57

Other concerns identified in the
literature included fear of ac-
quiring the disease from the vac-
cine, dangerous chemicals or
preservatives in vaccines, the
child’s receiving too many shots
at 1 time, and overloading the
immune system.36,39---41,57 An-
other common belief associated
with exemption is that vaccination
is unnecessary because of low
perceived susceptibility to and
severity of vaccine-preventable
diseases.17,34,50
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There also appears to be a strong
association between parental and
provider immunization beliefs. In
1 study that surveyed parents of
exempted or nonexempted chil-
dren, parents had a 12 times
greater odds of believing healthy
children do not need immuniza-
tions if their provider also held this
belief than parents whose pro-
vider did not hold this belief.42

Parental beliefs in vaccine safety
and in vaccine mandates impeding
parental choice were also corre-
lated with provider beliefs.42 This
study was not able to determine
whether parental views are
shaped by interactions with health
care providers or whether parents
choose health care providers with
similar vaccine beliefs; both dy-
namics are likely operating.

Exemptions are sometimes
sought for some vaccinations but
not others. In the 2009---2010
school year in Arkansas, although
most (71%) exemptions were
requested for all vaccines, 9%
were requested for 2 or more
vaccines and 20% for a single
vaccine.8 Another multistate study
showed that 75% of children with
NMEs had received at least some
vaccines (based on parent report),
and 22% of the parents who filed
exemptions responded that their
children were fully vaccinated.50

The measles---mumps---rubella,
varicella, and hepatitis B vaccines
were also reported as the most
frequently exempted vaccines.8,53

Although many parents seek
exemptions for philosophical rea-
sons, some parents also exempt
out of convenience or because
of poor access to immunization
services. Parents who cannot
locate child immunization re-
cords may find that filing a NME
is more convenient than tracking
down lost records.40,52 School
personnel may therefore also af-
fect exemption rates. Children

attending schools at which nurses
(vs other professional staff) are
responsible for tracking immuni-
zations were less likely to have an
exemption.51 School-based immu-
nization clinics increased the
number of fully immunized stu-
dents (and decreased exemptions),
which supports the idea that at
least some exemptions are
obtained for reasons of conve-
nience rather than conviction.46

State Exemption Policies

Fourteen studies focused on
state exemption policies. States
have the authority to mandate
specific immunizations for day
care and school attendees. All
states allowed exemptions to im-
munization mandates for medical
contraindications; 30 states and
the District of Columbia allowed
religious exemptions but no phil-
osophical exemptions; 18 states
allowed both religious and
philosophical exemptions; and
2 (Mississippi and West Virginia)
did not allow either.59 Studies
have consistently found that
allowing philosophical and religious
exemptions increases exemption
rates and decreases vaccination
rates.8,11,31,43,44,56 For example,
after Arkansas introduced philo-
sophical exemptions in 2003, the
total number of exemptions
granted increased from 651 in
2002---2003 to 764 in 2003---
2004 and 1145 in 2004---
2005.8,56 Furthermore, in states
with philosophical exemptions,
such exemptions have increasingly
encompassed an overwhelming
majority of all exemptions.8,31,56

Allowing philosophical exemptions
affected not only exemptions for
school-aged children but also the
rates of unvaccinated children too
young for school-entry mandates.54

Residence in a state that offers
philosophical exemptions was also
associated with parents’ opposition
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to compulsory vaccination for
school entry, although the direction
of causality was not clear.38

State exemption rates also
appeared to be correlated with the
ease with which NMEs can be
obtained. Studies have consis-
tently found that states with easier
exemption requirements (in terms
of paperwork or the effort re-
quired) have higher exemption
rates and vice versa.11,29,44,45,48,52

Again, causal inference is chal-
lenging here: Although stricter
exemption policies may lead to
lower exemption rates, legislators
with constituents who have vocal
vaccine-refusing parents may also
be more likely to enact lenient
exemption policies.11 For example,
the 2003 Arkansas law that
allowed philosophical exemptions
but that required an educational
module and an annual application
process neither increased nor re-
tarded the increase in exemptions
compared with other states in the
region that did not require such
rigorous requirements.8 In terms
of long-term trends, exemption
rates in states with easy exemption
regimes increased significantly
over time, whereas states with
medium to difficult exemption re-
gimes showed no significant in-
crease, although rates have been
increasing in recent years across
all states, regardless of exemption
regime.44,45 Even in states that do
not grant philosophical exemp-
tions, such as New York, religious
exemption rates are increasing
and are now comparable to rates
in those states that permit philo-
sophical exemptions,37 with easier
religious exemption procedures
associated with higher exemption
rates.11 This likely indicates that
parents seek religious exemptions
for philosophical or personal be-
liefs, and religious exemption pro-
cesses should be scrutinized as
well.11,37

Crucially, easier exemption re-
gimes were associated not only
with higher exemption rates but
also with higher disease outbreak
risk. For example, pertussis inci-
dence from 1986 to 2004 was
41% higher in the 6 states that
accepted parental signature as
sufficient proof of immunization
than in the 45 states and the
District of Columbia that required
medical records, suggesting that
exemption policies affect vaccina-
tion rates and therefore disease
incidence.44 Despite this strong
association, even in states in which
exemptions were easiest to obtain,
mean vaccination coverage rate
remained higher than 90%. Easy
exemption regimes clearly do not
produce universally high exemp-
tion rates across an entire state.
The spatial and social patterning
of parental preferences can inter-
act with the variations in school-
level administration and imple-
mentation of immunization and
exemption laws to produce sub-
stantial heterogeneity in exemp-
tion rates both within and across
counties independent of exemp-
tion regimes.29,43,47,52

Epidemiological Implications

of Nonmedical Exemptions

Seventeen studies assessed the
epidemiological implications of
NMEs. Exemptions from man-
dated immunizations increased
individual risk for contracting
a disease and population risk for
disease outbreak. Exemptors were
more likely to acquire measles and
pertussis than vaccinated chil-
dren,21,37 with a 22- to 35-times
higher risk for measles49 and
a 6-times higher risk for pertus-
sis.31 In outbreaks of vaccine-
preventable childhood diseases in
the United States, many affected
children had exemptions or were
otherwise unvaccinated because
of parental philosophical or

religious beliefs.20,21,23---25,55 The
evidence was most striking in the
case of measles.23,29,32 For exam-
ple, in 1997 when a total of 138
cases were reported in the entire
United States, 1 county in Utah
had an exemption rate nearly 6
times the national average and
experienced a measles outbreak
with 107 cases. Half of these cases
were people who had been vacci-
nated, showing that high exemp-
tion rates can put nonexemptors at
risk, too.23 Of 131 confirmed
measles cases in the United States
in 2008, 112 were not vaccinated
and of those, 63 (66%) had not
been vaccinated because of reli-
gious or philosophical beliefs.25 In
2 measles outbreaks in Washing-
ton State and Illinois in 2008,
100% of16 children and 25 of 29
children, respectively, had not re-
ceived the measles vaccine be-
cause of their parents’ beliefs.25 In
2 measles outbreaks in Utah in
2011, 9 of 13 people who con-
tracted measles were unvacci-
nated because of personal belief
exemptions.22 The evidence is not
limited to measles: from 1992 to
2000, of the 15 cases of tetanus in
children, 12 were not vaccinated
for nonmedical reasons.30 Fur-
thermore, of the school-based
outbreaks in Colorado examined
from 1987 to 1998, schools with
pertussis outbreaks had more
exemptors (mean = 4.3%) than
schools without pertussis out-
breaks (mean =1.5%, P= .001).31

At the community level, studies
have found that geographic clus-
ters of vaccine exemptors are as-
sociated with outbreak risk and
with higher incidence of vaccine-
preventable disease.21 In Califor-
nia, census tracts within a cluster
of NMEs were more likely to also
be in a pertussis cluster than those
outside a cluster of NMEs; the
incidence of pertussis was also
higher in NME clusters than

outside of those clusters.16 Local-
area exemption rates have been
shown to be positively associated
with the incidence of measles and
pertussis even in vaccinated chil-
dren, and epidemiological models
based on outbreak data have
shown that an increase in exemp-
tions will lead to higher incidence
of measles in nonexempt popula-
tions.18,31,37,43,49 Decreased vacci-
nation coverage as a result of
exemptions could also lead to
a significant increase in the sever-
ity and duration of an outbreak,
depending on the population size.18

DISCUSSION

Our review of the evidence on
NMEs from mandated school-
entry vaccines shows increasing
NME rates in the United States,
with substantial variation in rates
across schools, regions, and states.
Parents seeking exemptions are
more likely to be White and of
higher socioeconomic status and
to be skeptical of the government
and of the pharmaceutical medical
industry. Parents who exempt are
more likely to have concerns
about vaccine safety and adverse
effects, particularly if their health
care provider shared these con-
cerns. Exemption rates are also
associated with state laws and
school administrative policies:
states in which it is easier to file an
exemption have higher exemption
rates than states in which it is
harder to do so, and this, in turn, is
associated with higher disease risk.
Epidemiologically, higher exemp-
tion rates are associated with
lower vaccination rates and
therefore higher individual risk of
contracting disease and higher
community outbreak risk.

Although overall vaccine cov-
erage generally remains high in
the United States, our review
shows both higher prevalence and

SYSTEMATIC REVIEW

November 2014, Vol 104, No. 11 | American Journal of Public Health Wang et al. | Peer Reviewed | Systematic Review | e81



more intensive geographic clus-
tering of NMEs over time. Clus-
tering is particularly associated
with disease outbreaks because
herd immunity is compromised
in areas with higher proportions
of undervaccinated children.60

Clustering of exemptions can re-
sult from both selection effects—
like-minded people tend to live
near and socialize with each other—
and social influence or diffusion
effects, through which parents
learn about social norms and about
variations in the implementation
of state and school immunization
requirements and in provider re-
sponses to requests for exemp-
tions.33 Further research should
disentangle these effects to better
inform interventions to preserve
herd immunity at the local level.

The determinants and epide-
miological implications of NMEs
are varied and multifactorial, sug-
gesting that multiple intervention
strategies are needed. An impor-
tant underlying factor is the true
immunization status of exempted
children. If exempted children are
completely unvaccinated, the dis-
ease outbreak risk may be higher
than that estimated using exemp-
tion rates. For example, a study
that used child medical records
showed a 23-fold higher risk of
pertussis infection among children
whose parents refused pertussis
vaccination than among vacci-
nated children,61 compared with
the 6-fold higher risk found in
a study that used exemptions to
proxy this effect.31 Although addi-
tional studies that directly used
data of unvaccinated children
rather than those of exempted
children have shown that the in-
dividual risk for contracting dis-
ease is increased,62,63 further re-
search is needed to ascertain the
validity of NMEs as a proxy for
vaccination status in determining
population-wide, epidemiological

risk. This would have implications
for administrative and implemen-
tation purposes—if high exemption
rates are driven by parents not
having complete vaccine records
accessible, then reducing exemp-
tions through better record keep-
ing is not likely to reduce disease
outbreak risk, because these chil-
dren are probably fully or near-
fully vaccinated.40

Previous studies have demon-
strated that parental exemption
decisions are shaped in part by
state exemption policies. State-
level policy changes that make
exemption more difficult or bur-
densome for parents, such as have
been implemented in Vermont,
Washington State, and recently in
California, can therefore both de-
crease exemption rates and in-
crease vaccination coverage.64

However, as states look to legisla-
tive action either to reduce ex-
emptions or to accommodate
parent preferences for greater
freedom to exempt, the distinc-
tions among religious, philo-
sophical, and personal belief ex-
emptions will warrant further
attention. When philosophical ex-
emptions in Arkansas were intro-
duced, religious exemptions de-
creased, implying substitution of
religious with philosophical ex-
emptions.8 States with a relatively
easy religious exemption option
but no philosophical exemption
option have been shown to have
higher overall rates of exemption
than those with more burdensome
religious exemptions and no phil-
osophical exemptions, suggesting
that vaccine-hesitant parents with
philosophical but not religious
objections to vaccination may be
willing to use a religious exemption
when the process is simple.11 The
experience of California, whose new
exemption law makes attaining
a personal beliefs exemption harder
but adds a religious option for

parents who claim that they cannot
seek medical advice or attention,
will be important to monitor in the
coming years.65,66

Furthermore, regulations re-
lated to vaccine mandates and
exemptions are implemented by
school and district officials, and
both school culture and adminis-
trative procedures will affect
implementation. For example,
California’s new exemption law
allows credentialed school nurses
to sign the health provider attes-
tation of vaccine counseling. Not
all schools have school nurses
on site, and school districts vary in
their recommendations to school
nurses about providing signatures
for exemption requests. There is
also considerable within- and
across-state variation in, for ex-
ample, the kindergarten registra-
tion process (when and where it
occurs and what forms and docu-
mentation are required at the time
of registration) and the publication
of exemption data.18 Evaluation of
the impact of exemption legisla-
tion should acknowledge and ex-
ploit this variation. Finally, careful
evaluations of the impact of new
state policies on parent prefer-
ences, school-level procedures,
and exemption rates will be
needed to inform future legislative
initiatives and to identify the ex-
tent to which convenience, rather
than conviction, is driving current
exemption rates. For parents
whose decision to refuse vaccines
is rooted in deep-seated beliefs,
however, stricter state policies for
obtaining exemptions are not
likely to change attitudes or be-
haviors; as such, these parents
may nevertheless decide to exempt
their child despite any stipulations
the government places on obtaining
exemptions.67 Because previous
studies are inconsistent about the
best way to address persistent
vaccine hesitancy and refusal in the

pre-school years, further innovation
is needed in this area.68

As exemption rates climb, state
health and education officials are
eager to prevent further increases.
Prevention strategies can be
implemented at 2 time points. The
first is during the prenatal period
and throughout early infancy,
when health care providers and
public health messaging can en-
courage adherence to the recom-
mended immunization schedule—
a method that the United Kingdom
uses without compulsory vaccina-
tion laws.69 To do this counseling
effectively, health care providers
need clear, evidence-based, tai-
lored counseling messages that
can be delivered in the span of
a brief well-child visit; although
some resources exist, they are not
widely used and tend to rely on
conventional health education and
promotion frameworks.7 There
is also variation in provider ap-
proaches to vaccine hesitancy, and
certain providers may choose to
dismiss parents who refuse vac-
cines, thereby driving them to
a specific group of other providers.
Conversely, parents may simply
choose providers who have similar
vaccine beliefs or who will ac-
commodate requests for alterna-
tive schedules.42 However, if
vaccine-hesitant parents cluster in
a smaller number of provider
practices that will accommodate
alternative schedules, the risk of ex-
posure to vaccine-preventable dis-
eases increases for this population.70

Finally, financial incentives for both
parents and providers have also been
used in countries such as the United
Kingdom and Australia.69

A second prevention strategy
uses legislation and regulation to
reduce requests for exemptions at
the time of school entry by making
the exemption process more diffi-
cult or burdensome—for example,
by requiring parents to provide
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evidence of vaccine counseling
from a health care provider.11

Several states including Washing-
ton, California, and Vermont have
recently implemented such legis-
lation.71---73 However, again, this
strategy is more likely to be effec-
tive for parents with mild vaccine
hesitancy or for those for whom
exemption is a matter of conve-
nience; for parents with strong
antivaccine views, mandating
risk---benefit counseling long after
they have decided to delay or
opt out of some vaccinations
may actually backfire and cause
protests or more mistrust if they feel
the government has overstepped
its boundaries in both mandating
vaccinations and adding restrictions
to the exemption process.67,69

We note some important
limitations to this review. Many
included studies were cross-
sectional, and therefore we cannot
ascertain the direction of causa-
tion nor completely rule out con-
founding. Several studies also
relied on survey data, with the
potential for selection or nonre-
sponse bias. Population-level data
from epidemiological studies may
be susceptible to misclassification
or measurement error, leading to
information biases. Retrospective
studies of parental beliefs are
subject to recall bias. Many studies
were specific to 1 or a few states,
limiting generalizability. In addi-
tion to individual study limitations,
the heterogeneity of study designs
and outcomes precluded a quanti-
tative meta-analysis from this sys-
tematic review, which would have
been useful for analyzing quanti-
tative trends. Many studies were
also descriptive and were easily
designated as high quality by the
Quality Assessment Tool for Sys-
tematic Reviews of Observational
Studies. As a result, quality assess-
ment may not have been as rigorous
for descriptive qualitative studies.

We also excluded any studies with-
out themention of exemptions, even
if they stated that the parents re-
fused vaccinations for their child.
This therefore could have left out
other articles that are highly related
to this topic but did not specifically
discuss exemptions.

Vaccine mandates for school
entry have been instrumental in
sustaining herd immunity. Herd
immunity against vaccine-
preventable diseases is a valuable
public good and a societal asset
worth protecting. We found con-
sistent evidence of rising rates of
NMEs from school-entry vaccine
mandates and of the association of
exemption rates with outbreak
risk. We have also found that
stricter exemption laws can de-
crease or restrict the growth of
these rates and thereby reduce
outbreak risk. Interventions such
as these, in addition to other
strategies that address vaccine
hesitancy and refusal before chil-
dren reach school age, are there-
fore important to implement to
maintain vaccination coverage
across the United States and pre-
vent outbreaks of disease. j
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