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Background. Kindergarten-entry vaccination requirements have played an important role in controlling vaccine-preventable dis-
eases in the United States. Forty-eight states and the District of Colombia offer nonmedical exemptions to vaccines, ranging in stringency.

Methods. 'We analyzed state-level exemption data from 2011 to 2012 through 2015 to 2016 school years. States were categorized
by exemption ease and type of exemption allowed. We calculated nonmedical exemption rates for each year in the sample and strat-
ified by exemption ease, type, and 2 trend categories: 2011-12 through 2012-13 and 2013-14 through 2015-16 school years. Using
generalized estimating equations, we created regression models estimating (1) the average annual change in nonmedical exemption
rates and (2) relative differences in rates by state classification.

Results. The nonmedical exemption rate was higher during the 2013-2014 through 2015-2016 period (2.25%) compared to
2011-2012 through 2012-2013 (1.75%); more importantly, the average annual change in the latter period plateaued. The nonmedical
exemption rate in states allowing philosophical and religious exemptions was 2.41 times as high as in states allowing only religious

exemptions (incidence rate ratio = 2.41; 95% confidence interval, 1.71-3.41).

Conclusions.

There was an increase in nonmedical exemption rates through the 2012-2013 school year; however, rates stabi-

lized through the 2015-2016 school year, showing an important shift in trend.
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School entry vaccine mandates have played an important role
in controlling childhood communicable diseases in the United
States [1]. Moreover, data on exemptions to these mandates are
collected at least once a year in schools and reported to state
health departments throughout the country, hence providing a
direct annual measure of vaccine refusal [2].

Since the late 1990s, there has been an increase in nonmed-
ical exemptions [3, 4]. Although this increase is likely to have
multiple causes, it was preceded by substantial declines in vac-
cine-preventable diseases and coincided with publication of
a now retracted case series linking the measles, mumps, and
rubella (MMR) vaccine with autism [5]. The study was subse-
quently found to be fraudulent, and the lead author was deprived
of his medical license by the UK General Medical Council [6].

High rates of nonmedical exemptions have been associated
with higher rates of vaccine-preventable diseases [3, 7]. Local clus-
ters of vaccine exemptions geographically overlap with outbreaks
of pertussis [7, 8]. Moreover, nonmedical vaccine exemptions
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have played an important role in measles outbreaks after elimin-
ation of endemic measles transmission in the United States [9].
Recently, a large measles outbreak—first identified among visitors
to Disneyland California—was associated with a large proportion
of cases among individuals with nonmedical exemptions [10].

There have been 2 multiyear assessments of longitudinal
trends in nonmedical exemption rates in the United States. Both
of these analyses—which included data from 1993 through
2004 [3] and 2006 through 2011 [4] —found an increase in non-
medical exemptions. In fact, the rate of increase was higher in
the 2006 through 2011 period compared to the 1993 through
2004 period [3, 4]. Moreover, there was an association between
the administrative ease of obtaining nonmedical exemptions
and rates on nonmedical exemptions and pertussis [3].

In recent years, the efforts to address the increase in nonmed-
ical exemptions have intensified. Professional medical associa-
tions such as American Academy of Pediatrics, the Centers of
Disease Control Prevention and Control, and state and local
health departments have developed and disseminated resources
to address vaccine hesitancy and refusal. The 2014-2015 measles
outbreak that started in California, the so-called “Disneyland
outbreak;” received considerable media attention, focusing on the
individual and community risk of vaccine refusal [10]. Moreover,
several states have enacted legislation to increase administrative
scrutiny of requests to obtain nonmedical exemptions.

Although there have been a few recent reports of nonmed-
ical exemption rates in various states, we are not aware of a
longitudinal analysis of recent national trends in nonmedical
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exemption rates accounting for administrative ease of nonmed-
ical exemptions. In this study, we evaluated secular trends in
nonmedical exemptions in the United States between the 2011-
2012 and 2015-2016 school years (inclusive) and evaluated the
association between exemption rates and ease of obtaining non-
medical exemptions and types of exemptions permitted.

METHODS

In the United States, during the 2011-2012 through 2015-2016
school years, 48 states (excluding West Virginia and Mississippi)
and the District of Colombia (DC) permitted nonmedical
exemptions to vaccination requirements for school entry to kin-
dergarten (California passed alaw in 2016 removing all nonmed-
ical exemptions, which went into effect after the study period).
These state-level laws vary by administrative ease of obtaining
nonmedical exemptions. For this analysis, we obtained data com-
piled yearly by the Centers for Disease Control and Prevention
(CDC) on the number of exemptions filed for incoming kinder-
garteners [11-15]. We used publicly available documentation
on state-level vaccine policies for this analysis [16]. A secondary
reviewer verified each state’s vaccine exemption policy through
state legislative and health department websites.

We categorized states by the type of nonmedical exemption
allowed—only religious exemptions or allowing religious and
philosophical exemptions—in addition to medical exemptions.
We also categorized states by ease of obtaining a nonmedical
exemption, using categories easy, medium, and difficult, adapted
from Omer et al [3] (Table 1). This method of classification was
chosen because ease of exemption has been shown to be asso-
ciated with higher rates of disease [17]. In addition, we wanted
our work to be comparable with other studies in this field, which
have used the Omer et al [3] ease classifications, published in

Table 1. Ease of Exemption Classification Standards®

Type of Requirement Easy® Medium®  Difficult®

Form with parent signature required X X X
Form available at school X

Form available online X

Form available at health department only X
Parent personal statement required X
Parent visit to health department required X
Form must be notarized

X X X X X

Signature of state official or religious leader
required

Yearly recertification required X

#Adapted from 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;296:1757-63.

PStates were classified as easy if they required at least 1 standard from the easy list and
nothing from the medium or difficult list.

“States were classified as medium if they required at least 2 standards from the medium
list in addition to things from the easy list. These states did not have requirements from
the difficult list.

9States were classified as difficult if they required at least 3 standards from the difficult
list in addition to anything from the medium or easy list.

2012. After initial analysis of the data by school year, we chose to
stratify the data into year trend categories: one category includ-
ing years 2011-2012 and 2012-2013, and another category
including years 2013-2014 through 2015-2016 (Table 2).

Over the course of the study period, 7 notable legislative
changes went into effect. Each legislative change during the
study period led to nonmedical exemptions being more difficult
to obtain (Table 3). All changes in exemption ease classification
were reflected in the dataset by coding each individual year with
the corresponding ease classification. California and Vermont
passed vaccine exemption legislation in 2016: California
removed all nonmedical exemptions, and Vermont removed
philosophical exemptions. Both of these bills went into effect
on July 1, 2016, which fell just outside of our study period.

We calculated nonmedical exemption rates using the number
of exemptions reported per year by states in the numerator and
dividing by the total number of reported enrolled kindergarten-
ers per year, by state. We then stratified the sample by type of
exemption allowed in states per year and ease of exemption cat-
egory in states per year (Figure 1). For the 7 states that enacted
new legislation in the study period, we changed ease and/or type
of exemption category for subsequent years to reflect the provi-
sions of the new law. We used ¢ tests to compare mean nonmedi-
cal exemption rates between states by exemption type and policy.

Using generalized estimating equations, we created negative
binomial regression models to estimate (1) the average annual
change in nonmedical exemption rates and (2) relative dif-
ferences in rates by state classification (ie, type of exemption
allowed; difficulty of exemption policy). All estimates were
generated as incidence rate ratios (IRRs), and they were com-
puted for the full time period as well as stratified into 2 tem-
poral periods of 2011-2012 through 2012-2013 school years
and 2013-2014 through 2015-2016 school years. The models
accounted for correlations among repeated state-level meas-
ures during the study period, with state used as the clustering
term and assumed independence between states. In addition to
unadjusted models, we generated models adjusted for potential
confounding variables of income (10 categories), race (9 cat-
egories), education (5 categories), and population density. For
adjusted models, data for all covariates for each state and year of
this analysis came from the US Census Bureau [18-23]. All data
analyses were conducted using SAS 9.4 (Cary, NC).

To estimate the average annual change in nonmedical exemp-
tion rates, we estimated the IRR considering school year as the
primary predictor. Because we used state-level data in this ana-
lysis, institutional review board approval was not required.

RESULTS

Over the full study period, a total of 245 state-years were
included in the analysis. From 2011-2012 through 2015-2016,
29 states and DC allowed for exemptions based on religious
beliefs, and 19 states allowed for both exemptions based on
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Table 2. State Nonmedical Exemption Rates, 2011-2012 and 2013-2015, Overall and Stratified in Two Trend Categories: Type of Exemption Permitted and
Ease of Obtaining an Exemption

Type of Incidence Rate Ratio, by Ease of State

Exemption Annual Change in Exemption Rate Policy or Type of Exemption Permitted

Permitted by Incidence Rate Ratio (95% Cl) (95% CI)

States For State-Years Average Nonmedical

Kindergarten (N)* Exemption Rate (%) Unadjusted Adjusted® Unadjusted Adjusted®

Overall 245 2.04% 1.09 (1.05-1.14) 1.11 (1.04-1.18) o =

Years 2011-2012 98 1.75% 1.29 (1.07-1.55) 1.45 (1.15-1.83) - -

Years 2013-2015 147 2.25% 0.98 (0.95-1.02) 1.00 (0.96, 1.05) = -

Type of Exemption Permitted by States For Kindergarten®

Overall

Only religious 149 1.27% 1.20 (1.13-1.27) 1.12 (1.02-1.24) Reference Reference
exemption

Philosophical 96 3.25% 1.03 (1.00-1.08) 1.07 (1.00-1.15) 2.41 (1.71-3.41) 2.15 (1.68-2.76)
exemption

Years 2011-2012

Only religious 60 1.01% 1.52 (1.56-2.01) 1.72 (1.27-2.34) Reference Reference
exemption

Philosophical 38 2.94% 1.17 (0.93-1.47) 1.17 (0.88-1.56) 2.91 (1.90-4.46) 2.563 (1.75-3.68)
exemption

Years 2013-2015

Only religious 90 1.45% 1.04 (1.00-1.07) 1.05 (1.01-1.11) Reference Reference
exemption

Philosophical 57 3.45% 0.95 (0.91-0.99) 0.99 (0.93-1.07) 2.38(1.70-3.32) 2.06 (1.65-2.56)
exemption

Exemption Ease Categoried

Overall

Difficult 97 1.84% 1.10 (1.03-1.17) 1.38 (1.21-1.58) Reference Reference

Medium 100 1.77% 1.08 (1.05-1.12) 0.94 (0.86-1.03) 0.86 (0.40-1.85) 1.08 (0.67-1.74)

Easy 48 2.97% 1.16 (1.06-1.25) 1.26 (1.11-1.44) 1.08 (0.86-1.38) 1.22 (0.90-1.66)

Years 2011-2012

Difficult 35 1.37% 0.99 (0.80-1.23) 1.07 (0.76-1.51) Reference Reference

Medium 42 1.71% 1.32 (1.04-1.67) 1.61 (1.00-2.29) 1.12 (0.65-1.93) 2.24 (1.28-3.93)

Easy 21 2.44% 1.69 (0.97-2.59) . 1.37 (0.72-2.65) 1.26 (0.90-1.77)

Years 2013-2015

Difficult 62 2.1M% 1.04 (1.00-1.08) 1.16 (1.04-1.28) Reference Reference

Medium 58 1.83% 0.99 (0.95-1.02) 1.05 (0.96-1.15) 1.33 (0.92-1.93) 1.29 (0.85-1.98)

Easy 27 3.36% 0.95 (0.89-1.01) 0.89 (0.80-0.98) 1.15 (0.97-1.37) 1.15 (0.96-1.39)

Abbreviation: Cl, confidence interval.

“For unadjusted estimates.

°Adjusted for income (10 categories), race (9 categories), education (5 categories), and population density.

“States permitting only religious exemptions: AL, AK, CT, DE, DC, FL, GA, HI, IL, IN, IA, KS, KY, MD, MA, MO, MT, NE, NV, NH, NJ, NM, NY, NC, RI, SC, SD, TN, VA, WY. States permitting
philosophical exemptions: AZ, AR, CA, CO, ID, LA, MA, MI, ND, OH, OK, OR, PA, TX, UT, VT, WA, WI.

9States with easy exemption policies: AZ, CO, HI, MD, ND, RI, VT, WI. States with medium exemption policies: DC, FL, ID, IN, KS, LA, ME, MA, MO, NV, NJ, NY, NC, OH, OK, PA, SD, TN.
States with difficult exemption policies: AL, AK®, AR, CAT, CT?, DE, GA, IL", IA, KY, MI', MN, MT, NE, NH, NM, OR), SC, TX, UT, VA, WA, WY.

*Medium exemption policy from 2011 to 2102.

‘Easy exemption policy in 2011-2012.

9Easy exemption policy from 2011 to 2014.

"Medium exemption policy from 2011 to 2014.

'Medium exemption policy from 2011 to 2014.

'Easy exemption policy from 2011 to 2013.

“There is insufficient data to run a fully adjusted model. However, sufficient data exist to run the unadjusted model.

religious beliefs and philosophical or personal belief reasons. to be reclassified. Of these 10 states, all but 1 enacted policy

During the study period, 8 states were classified as having easy ~ changes to make nonmedical exemptions harder to obtain.
From 2011-2012 through 2015-2016, the average non-

medical exemption rate increased to 2.04%, from the average

exemption policies, 18 states were classified as having medium
exemption policies, and 23 states were classified as having dif-
ficult exemption policies during at least 1 year of the analysis
(Table 1). Over the course of the study period, 10 states enacted
new legislative changes, leading to the states exemption policy

of 1.58% reported in a similar analysis conducted in 2011 [4].
The nonmedical exemption rate in states allowing philosophi-
cal and religious exemptions was 2.41 times as high as in states
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Table 3. Legislative Changes from 2011 to 2016 That Impacted Nonmedical Exemption Ease Classifications

State Year of Change Previous Classification New Classification Description

California 201 Easy Difficult New law requires signature from healthcare
provider and counseling about vaccine benefits
before exemption is granted

Alaska 2013 Medium Difficult New law requires notarization of exemption form,
and yearly recertification

Oregon 2014 Easy Difficult New law requires education from healthcare
provider or through online portal to receive
exemption forms

lllinois 2015 Medium Difficult Signature of healthcare provider is required
on exemption form, with a parent personal
statement

Connecticut 2015 Medium Difficult Exemption form requires notarization

Missouri 2015 Easy Medium Exemption form can only be obtained in person at
the county or district health department

Michigan 2015 Medium Difficult New law requires parent or guardian to attend

education session at health department before
exemption waiver is granted

allowing only religious exemptions (IRR = 2.41; 95% confidence
interval [CI], 1.71-3.41). Although the overall average non-
medical exemption rate was higher for the states allowing phil-
osophical exemptions than for the states allowing only religious
exemptions (3.25% to 1.27%, respectively), the average annual
rate increase for states allowing only religious exemptions
(IRR = 1.20; 95% CI, 1.13-1.27) was higher than the average
annual rate increase for states allowing religious and philosoph-
ical exemptions (IRR = 1.03; 95% CI, 1.00-1.08) (Table 1).

States classified as having an easy exemption policy had an
overall average nonmedical exemption rate of 2.97%, com-
pared to medium exemption policy states (1.77% nonmedical
exemption rate) and difficult exemption policy states (1.84%
nonmedical exemption rate). However, the differences in state-
level nonmedical exemption rates by exemption ease were not
significant (Table 1).

Although the overall nonmedical exemption rate was higher
in the later years of the study period (2.25% during 2013-2014

Overall Results (excluding
Misissippi and West Virginia)
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through 2015-2016 compared to 1.75% during 2011-2012
through 2012-2013), the average annual change in exemption
rates leveled off to a null change in the later years.

DISCUSSION

Our study shows an increase in nonmedical exemptions through
the 2012-13 school year, which then plateaued. This is the first
time since the late 1990s that we have seen such stabilization.
There are many potential explanations as to why this leveling
off has occurred, including considerable efforts by medical and
public health authorities to address vaccine hesitancy and media
attention focused on outbreaks of disease involving vaccine refus-
als and nonmedical exemptions. The slight increase between
medium and difficult policy states could be attributed to the lag-
time in enacting new laws to enforcing those laws on the school
level. However, like other studies evaluating national phenomena,
this study is not able to directly assess the specific factors that have
affected changes in exemption rates. The risk of vaccine refusal
and exemptions remains an important issue in many localities
where much higher exemption rates are seen. These clusters of
exemptions have been associated with outbreaks of pertussis and
remain an important threat to the public’s health [7].

We found that states allowing philosophical and easy-to-ob-
tain exemptions continue to be associated with higher rates of
exemptions [3, 4, 24]. In the wake of the recent Disneyland mea-
sles outbreak, California eliminated all nonmedical exemptions.
The impact of this policy, including its implementation, is not
yet apparent, because it will take many years of data to evalu-
ate postimplementation trends. The majority of states have not
gone as far as to eliminate exemptions, because there is evidence
pointing to successes in curbing nonmedical exemptions by
restricting exemptions rather than fully eliminating them [3, 4].
Our study suggests that eliminating philosophical exemptions
and making the exemption procedures more stringent may be
useful policy approaches in states that are waiting to learn from
the California experience of eliminating nonmedical exemp-
tions or where such a policy approach is not politically feasible.

Although ours is the largest recent evaluation of national sec-
ular trends in nonmedical exemptions, there are a few limita-
tions to our study. State exemption rates are based upon school
reporting, and there is variability among states in how schools
report exemption rates. For example, in the 2015-16 school
year, 32 states collected data from all schools, 10 states used a
random sample, 3 states relied on voluntary response, and 6
states relied on a mix of sampling methods to obtain exemption
rates [15]. A breakdown of reporting for each state by year can
be found in the yearly MMWR [11-15] report that details vac-
cine coverage among children in kindergarten across the United
States, by school year. In some states, all schools report data
and there are regular audits. Other states base their exemption
rates on a random sample of schools. However, 74% of states
estimate vaccine exemption rates using data from each school

(and, therefore, from each child). The US Census Bureau data
indicate that 86% of the US population resides in these states
[25]. Therefore, we believe our overall results to be generalizable
to the US population. As already mentioned, we are not able
to quantitatively explore the causes for changes in exemption
rates and most particularly the leveling off we have identified.
However, our comparisons of exemption rates between states
based upon the type of nonmedical exemption and administra-
tive procedures for granting exemptions provides vaccine pol-
icy approaches that are associated with exemption rates.

CONCLUSIONS

Continued monitoring of exemption rates is critically impor-
tant to ensure that the plateau in rates identified by our study is
sustained. Improvements can also be made to within-state col-
lection of exemption data to improve this surveillance system
moving forward. States will be well served by enacting legisla-
tion that changes the balance of convenience in favor of vacci-
nation and away from nonmedical exemptions [26].
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