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Retrospective Four-year Review of Vaccination Coverage and Personal Belief 
Exemption in Maricopa County Kindergarten and Sixth Grade Students

Jocelyn Di Nolfi, University of Arizona College of Medicine, Phoenix
Dr. Rebecca Sunenshine, MD/MPH

Results

Data from 1,280 schools was available for
analysis from 2015-2016, 1,298 schools from
2016-2017, 1,281 schools from 2017-2018, and
1,280 schools from 2018-2019. Below is the
retrospective trend of personal belief exemption
(PBE) rates and documentation of complete
immunization for measles, mumps, rubella
(MMR) in the past four academic years in
Maricopa County kindergarten and sixth grade
students. Free and reduced lunch subsidy was
used as a surrogate of socioeconomic status for
each participating school.

Conclusion

In the past four academic years, rates of
personal belief exemption in kindergarten and
sixth grade students in Maricopa County
continues to rise. In addition, vaccination
coverage for required immunizations (MMR
represented in this analysis) continue to decline.
Higher rates of exemption are seen in charter
and private schools when compared to private
schools. Additionally, parents of children
attending schools utilizing less free and reduced
lunch subsidy have a higher tendency to exempt
their children from school-required vaccinations.

Materials and Methods

Introduction

In recent years, there has been an increase in
personal belief exemption and a corresponding
decrease in vaccination coverage for school-
required vaccines among children. In response to
this, the Arizona Department of Health Services
has devised an Immunization Education Course
(IEC) in an effort to educate parents about
vaccine-preventable diseases for which they are
seeking exemption for their child. The impact of
the IEC was assessed by analyzing the rates of
personal belief exemption as well as complete
MMR immunization over the past four academic
years 2015-2019. This data was stratified based
on school type (public, charter, private) as well as
free and reduced lunch as a surrogate for
socioeconomic status.

Figure 2. Mean percentage of PBE to all required 
immunizations among public, private, and charter 
schools, including 95% CI

Figure 1. Chi-squared analysis to compare percentage of 
personal belief exemption to at least one required 
immunization, personal belief exemption to all required 
immunizations, and immunity to MMR across four consecutive 
academic years, including mean, 95% CI, and outliers

Acknowledgements
I would like to thank my mentor, Dr. Rebecca
Sunenshine MD/MPH and her colleagues at Maricopa
County Department of Public Health for fostering this
project for four years. I would also like to acknowledge
Paul Kang for statistical support.

Research Question

Summary

Among Maricopa County kindergarten and sixth
grade students, what is the retrospective four-
year trend in personal belief exemption rates and
documented immunity to MMR? Do these trends
correlate with school demographics, such as
school type and/or student utilization of the free
and reduced lunch program?

Data of immunization coverage was obtained
through online via publicly available Arizona
Reporting Schools Coverage Report for the
represented academic years. As this data is
publicly available, it was deemed exempt from
the Institutional Review Board. Vaccination
coverage, as well as personal belief exemption
rates were compiled from this data set and
stratified using free and reduced lunch data
available from Maricopa County Department of
Public Health was used as a surrogate for
socioeconomic status. Schools were omitted
from analysis if immunization data was not
reported and/or information regarding free and
reduced lunch subsidy (FRL) was unavailable.

Table 1. Collective demographic of Maricopa schools included in 
study including school type, utilization of free and reduced lunch 
subsidy, and number of locations with kindergarten and/or sixth 
grade students

Table 2. Stratified Linear Mixed Model representing 
percentage of students with PBE to at least one 
required immunization, PBE to all required 
immunizations, and immunity to MMR adjusted for all 
other variables excepted free and reduced lunch 
subsidy as stratified variable

• In Maricopa County, the rates of personal
belief exemption are increasing, while the
rates of immunization coverage are declining
at a startling rate.

• These trends are more pronounced in private 
and charter schools compared to public 
schools.

• There is an inverse relationship between 
school utilization of free and reduced lunch 
and immunization coverage, suggesting 
schools of with parents of higher economic 
status are more likely to exempt.

• There is a growing need to implement policy 
to limit personal belief exemptions as the lack 
of vaccination coverage is a threat to the 
health of Maricopa County children.

Variables 2015-2016
N=1,280

2016-2017
N=1,298

2017-2018
N=1,281

2018-2019
N=1,280

p-value

School Type  (%, 95% CI)
Charter
Private
Public

21.9 (19.8, 24.3)
5.93 (4.76, 7.37)
72.1 (69.5, 74.5)

21.7 (19.5, 24.0)
6.31 (5.11, 7.77)
71.9 (69.4, 74.3)

21.5 (19.3, 23.8)
6.94 (5.67, 8.47)
71.6 (69.0, 73.9)

22.0 (19.8, 24.4)
6.71 (5.46, 8.22)
71.2 (68.7, 73.7)

0.96

FRL Utilization Quartiles (%, 95% CI)
< 31

>31 - < 66
>66 - < 86

>86

24.9 (22.3, 27.6)
25.0 (22.4, 27.7)
22.5 (20.0, 25.1)
27.6 (24.9, 30.4)

24.4 (21.8, 27.2)
24.0 (21.4, 26.8)
24.8 (22.2, 27.6)
26.7 (24.0, 29.5)

23.7 (21.1, 26.5)
25.4 (22.7, 28.2)
25.6 (23.0, 28.5)
25.2 (22.6, 27.9)

25.8 (23.3, 28.6)
25.1 (22.6, 27.9)
24.9 (22.3, 27.6)
24.0 (21.5, 26.7)

0.66

Grade (%, 95% CI)
Kindergarten

6th
53.2 (50.4, 55.9)
46.7 (44.1, 49.5)

53.1 (50.3, 55.9)
46.9 (44.2, 49.6)

53.2 (50.4, 55.9)
46.7 (44.0, 49.5)

52.7 (49.9, 55.4)
47.3 (44.6, 50.0)

0.99

% PBE to at Least 1 (mean, 95% CI) 5.08 (4.73, 5.45) 5.67 (5.30, 6.05) 6.13 (5.75 (6.51) 6.76 (6.37 (7.15) <0.001

% PERC to All (mean, 95% CI) 2.07 (1.86, 2.28) 2.29 (2.06, 2.52) 3.32 (3.08, 3.56) 3.71 (3.40, 4.02) <0.001

%with complete MMR immunization (mean, 95% 
CI)

95.1 (94.7, 95.4) 94.9 (94.5, 95.3) 94.4 (94.0, 94.8) 94.1 (93.7, 94.5) <0.001

Variables Per 1 Academic Year increase

% PBE to at least 1 Beta (95% CI) P-value
School Type  

Public 
Private
Charter

0.45 (0.32, 0.57)
0.31 (-0.35, 0.96)
1.08 (-0.32, 2.48)

<0.001
0.36
0.13

FRL Utilization Quartiles 
< 31

>31 - < 66
>66 - < 86

>86

0.88 (0.48, 1.28)
0.33 (0.03, 0.63)
0.33 (0.10, 0.55)
0.31 (0.13, 0.49)

<0.001
0.026
0.004
0.001

Grade 
Kindergarten

6th
0.41 (0.23, 0.58)
0.45 (0.26, 0.65)

<0.001
<0.001

% PBE to All Beta (95% CI) P-value
School Type  

Public 
Private
Charter

0.41 (0.31, 0.52)
0.95 (0.59, 1.32)

0.367 (-0.55, 1.89)

<0.001
<0.001

0.28

FRL Utilization Quartiles 
< 31

>31 - < 66
>66 - < 86

>86

0.84 (0.52, 1.17)
0.56 (0.35, 0.76)
0.32 (0.18, 0.47)
0.23 (0.14, 0.32)

<0.001
<0.001
<0.001
<0.001

Grade 
Kindergarten

6th
0.56 (0.44, 0.68)
0.41 (0.26, 0.57)

<0.001
<0.001

% with Complete MMR Immunization Beta (95% CI) P-value
School Type  

Public 
Private
Charter

-0.26 (-0.38, -0.15)
-0.26 (-0.89, 0.36)
-1.13 (-4.55, 2.28)

<0.001
0.40
0.51

FRL Utilization Quartiles 
< 31

>31 - < 66
>66 - < 86

>86

-0.49 (-0.79, -0.19)
-0.25 (-0.52, 0.03)
-0.14 (-0.48, 0.19)
-0.10 (-0.34, 0.12)

0.002
0.08
0.40
0.36

Grade 
Kindergarten

6th
-0.30 (-0.52, -0.09)
-0.22 (-0.36, -0.08)

0.005
0.001

Figure 3. Mean percentage of PBE to all 
required immunizations stratified in quartiles of 
school utilization of free and reduced lunch 
subsidy, including 95% CI

Figure 4. Mean percent of documented immunity to 
MMR among public, private, and charter schools, 
including 95% CI
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