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THE DATA: Measles 
Vaccination Rates

● US Only

● Data collected in 2018-19 
School Year

● Variables: 
○ Type of school (public v 

private)
○ State, City, County, Year
○ Vaccination Rates
○ Enrollment numbers



● Many schools have dangerously low 
MMR Vaccination rates → increasing 
risk of measles outbreak.

● Measles cases have been on the rise.

Motivation



Research Question
● Are schools’ vaccination rates influenced by the 

type of school, state it’s located in, and it’s 
enrollment numbers?

● If so, can valid predictions on vaccination rates 
be made from these variables?



MMR Vaccination Map

Each data point represents a school, and the color represents the 
mmr vaccination rate at that school (reported) - where a light blue 
would represent low vaccination rates (if any) and dark blue would 

represent almost 100% (if not 100%) vaccination rates.

What does it display? 
● General map of how mmr 

vaccination rates differ across 
different regions in the US.

● High/low percentage of mmr 
vaccination rates across 
different schools 



Rural vs. Urban Vaccination Rates

● % of the total population in urban 
areas per each state was found:  
○ Massachusetts (92%) 
○ Illinois (88.5%) 
○ Pennsylvania (78.7%) 
○ Arkansas (56.2%) 
○ Washington (84.1%)
○ Minnesota (73.3%) 

● Moderate relationship between 
urban/rural status of each state 
and MMR vaccination rate, but to a 
slight degree there is a trend. States with the highest (Massachusetts, Illinois, & Pennsylvania) 

and lowest (Arkansas, Washington, & Minnesota) mean MMR 
vaccination rates plotted



Enrollment Number Effect on 
Vaccination Rate

● Refutes the idea that 
enrollment numbers 
influence reported 
MMR vaccination rates 

● Gives reason for just 
analyzing between 
public vs private 
schools



Vaccination Rates by School Type

● Show a higher average 
vaccination rate for public 
schools

● Connections 
○ Public schools: local 

government rules and 
control vaccination 
mandates 

○ Private schools: potentially 
up to choice and out of 
government control



Inference Testing 
Additive:
Adjusted r-squared: 0.24

Interactive:
Adjusted r-squared: 0.47

Variables: Enroll, Type, State



Hypothesis Testing

● P-value = 0
● Evidence to reject the null hypothesis 

○ (p-value < .05)
● Strong evidence for the alternative hypothesis:

○ Vaccination rate in public schools is 
significantly higher than in private 
schools.



Conclusion & Future Directions
● Vaccination rate is influenced by school type
● Our model has average power as a predictive 

measure

● Expanding the range of the the study
● Looking into better variables for creating a predictive 

model
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