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Comparative Guide to Measles Analytic & Modeling Tools

There are several tools available for understanding measles outbreaks, each with different features,
purposes, and audiences. This guide is intended to help public health officials understand the differences
among these tools to determine which tool(s) best fit their needs.

Types of Analytic Tools for Measles

. . Skill Level
Type of Tool General Description Main Purpose .
Required
Show real-time measles data like . .
Data case counts and vaccine rates in Tracking Olég?/g:k‘;or vaccine Low
Dashboards tables, figures, and/or maps g
Demonstrate basic scenarios (e.g., Estimating expected number of
Simulat outbreaks in low vs. high vaccination measles cases under basic Low -
Imulators settings) in user-interactive tools or scenarios and simple settings moderate
websites (e.g., schools)
Advanced : . . Estimating expected number of
Models & E)cr)rtr:)%Extlhn;tefjgglfjsegé?lee?jszaT;gﬁljs measles cases while incorporating High
odels ASSUMDTIONS uncertainty & complex factors, 8
Other Tools P typically over a long time horizon

Measles Data Dashboards

Several dashboards exist, with state-level dashboards often available through state health departments. A
selection of high-quality national dashboards and websites are below:

e (CDC Measles Outbreak Tracker: Central resource for official domestic measles case counts and
epidemiological updates, including weekly updates, historical trends, and downloadable datasets.

e CDC SchoolVaxView: Vaccine coverage and exemptions for kindergarteners annually since 2011.

® Johns Hopkins Measles Tracker: Detailed visualization tool offering county-level measles case
mapping, with weekly and cumulative case charts, age distribution, vaccine status breakdowns,

and comparisons across states.

® CORI Measles Qutbreak Dashboard: Tracks confirmed and probable measles cases and deaths by
state/province in the U.S., Canada, and Mexico. U.S. data includes county-level details on cases,
outbreaks, immunization coverage, and public measles exposures with specific dates and locations.

® PopHive Measles Dashboard: Data trends and maps of measles cases by county, week, and year, as
well as visualizations of wastewater detection rates, hospitalizations, and MMR vaccine coverage.
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https://www.cdc.gov/measles/data-research/index.html
https://www.cdc.gov/schoolvaxview/data/index.html
https://publichealth.jhu.edu/ivac/resources/us-measles-tracker
https://cori.centerforhealthsecurity.org/resources/measles-outbreak-response
https://www.pophive.org/infectious-diseases/measles

Measles Simulators

Simulators are user-interactive tools that use infectious disease models to estimate how measles may
spread once a case occurs. They can be useful for understanding and communicating the risk of measles

outbreaks or the potential impact of mitigation strategies. They may be especially helpful for “what-if”

scenarios in schools or local populations, where users can interact with parameters like vaccine coverage,

guarantine length, or intervention timing.

Simulator Setting Tool Functions Mitigation Strategies
General Estimate outbreak case counts and . o
CDC Measles Population hospitalizations with vs. without Vacfflmr;gec?rlltecerfv%eré?c;;g?/\//iot)hand
Outbreak zlhzaencgaer:jt;f) mitigation strategies user-modifiable inputs:
Simulator (2025 . . 1) vaccination campaign,
Simulator ( ) reflecfc any Designed for use in early outbreaks 2) isolation, and 3) quarantine
setting at county level or smaller
General
Users input Estimate and compare the medical Related to lost productivity
EPICC Measles Cost outbreak costs, contact tracing burden, and | costs, vaccine coverage (0-99%)
Calculator (2026) size, costs, productivity loss associated with and length of quarantine can
and key measles outbreaks of varying sizes be adjusted
assumptions
Cities , 0
ERED Measles Users select Maps the potential spread of Vaccm;sg/ovggil/geocra;si)/e 80%,
Epidemic Simulator| U.S. state measles cases over time at o T 0
(2021) anda;g:tro different vaccine coverages No other interventions
Schools Estimate the chance of exceeding . .
epiENGAGE Users select | 10 new measles cases in a school Vacunebz(;vweer:r%%ffgotz/e varied
Measles Outbreak U.S. state, ' . °
Simulator (2025 county, and Estimate total outbreak size over . .
Simulator ( ) school time if >10 cases occurs No other interventions
Schools
o Users select Vaccine coverage (0-100%) and
University of Utah - schools or Estimate total outbreak cases and quarantine: users can adjust
Measles in Schools input hospitalizations with vs. without number of days undetected,
(2025) enrollment quarantine measures isolated days, quarantine days,
and vaccine and willingness to quarantine
coverage

Learn more: https://www.sph.umn.edu/research/centers/midwest-analytics-and-disease-modeling/
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https://www.cdc.gov/cfa-modeling-and-forecasting/about/explainer-transmission-models.html
https://measles-simulator.cdc.gov/
https://measles-simulator.cdc.gov/
https://measles-simulator.cdc.gov/
https://epiworldpythonapp.streamlit.app/
https://epiworldpythonapp.streamlit.app/
https://fred.publichealth.pitt.edu/measles
https://fred.publichealth.pitt.edu/measles
https://epiengage-measles.tacc.utexas.edu/
https://epiengage-measles.tacc.utexas.edu/
https://epiengage-measles.tacc.utexas.edu/
https://gvegayon.shinyapps.io/epiworldRShiny/
https://gvegayon.shinyapps.io/epiworldRShiny/

Measles Models & Other Analytic Tools

Advanced tools can play an important role in measles response and planning, particularly for users with

the time and expertise to run or adapt analytic code. When health departments do not have in-house

resources to use these tools, partnering with academic centers may be a possible option. The table

below highlights tools with publicly available code and real-world applications for measles.

Intended Use or Link to
Description Skills Required
P Real-World Example q Code
IMUGAP: , - Estimate vaccination Intermediate R; R package;
. R package_ using a s'gat_|st|cal coverage at state, intermediate Package
Vaccine model to impute missing or t d school b tatistical 3
_ - lete vaccine data county, and school, by statistica reference
Imputation Tool [ NCOMP grade levels knowledge site
EpiEstim: R package to
estimate R, from epidemic Estimate early-phase Intermediate R;
EpiEstim / curves vaccination coverage intermediate GitHub;
VaxEstim VaxEstim: statistical model and immunity gaps statistical R package
to estimate vaccine during outbreaks knowledge
coverage
GeoPops Python package for
: generating realistic . . Advanced Python; GitHub;
Synthetic synthetic populations for E:t;a:r:\i;ﬁémglaisitegfin Infectious disease Hub;
Population any U.S. census location to 8 S states o'? counties modeling measles
Generator then use in a measles knowledge tutorial
model
SEIR model in R designed Es:'on;s(git?yglzraegzs
Measles Cluster | for simulating measles create real-time Advanced R;
Simulati transmission accounting for mid-outbreak Infectious disease GitHub
Imufation between and within school forecasts in modeling
Model & household transmission school-based knowledge
dynamics populations.
. . Generate real-time .
R package for estimating - ——— = Advanced R;
Nowcasting measles surveillance estimates of measles Infectious disease .
Measles C metrics based on cases and R, that modeling GitHub
easles Cases ;
incomplete or lagged data accountdigg;sportmg knowledge

SEIR: Susceptible-Exposed-Infected-Recovered; MMR: measles mumps rubella; ACCIDDA: Atlantic Coast Center for Infectious Disease Dynamics
and Analytics; Rt: time-varying reproduction number.

Models and advanced tools have been used to conduct scenario modeling in Texas and Chicago, send
individualized |letters to schools in Utah, estimate grade-level vaccine coverage in North Carolina, identify
clusters of undervaccination in South Carolina, and estimate disease burden due to re-emergence of
vaccine-eliminated diseases in the U.S.
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https://cran.r-project.org/web/packages/imuGAP/index.html
https://accidda.github.io/imuGAP/
https://accidda.github.io/imuGAP/
https://accidda.github.io/imuGAP/
https://pubmed.ncbi.nlm.nih.gov/37497395/
https://github.com/mrc-ide/EpiEstim
https://cran.r-project.org/web/packages/EpiEstim/index.html
https://github.com/GeoPopsHub/geopops
https://github.com/GeoPopsHub
https://github.com/GeoPopsHub/sc_spartanburg_measles
https://github.com/GeoPopsHub/sc_spartanburg_measles
https://github.com/DMA-PRIME/measles-household-school-cluster
https://www.cdc.gov/cfa-behind-the-model/php/data-research/nowcasting.html
https://www.cdc.gov/cfa-behind-the-model/php/data-research/nowcasting.html
https://github.com/CDCgov/measles-nowcasting-2026
https://jamanetwork.com/journals/jama-health-forum/fullarticle/2838809
https://www.cdc.gov/mmwr/volumes/73/wr/mm7319a2.htm?s_cid=mm7319a2_w
https://github.com/EpiForeSITE/measles-school-letters
https://www.dph.ncdhhs.gov/programs/epidemiology/communicable-disease/infectious-respiratory-diseases/measles-rubeola/nc-measles-vaccination-data-dashboard
https://www.nejm.org/doi/full/10.1056/NEJMc2604004
https://pubmed.ncbi.nlm.nih.gov/40272967/
https://pubmed.ncbi.nlm.nih.gov/40272967/
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