
Measles and the MMR Vaccine: 
Navigating the Science, 
Prevention, and Policy 

Landscape
Exploring the “Six Ps” of this Vaccine-Preventable Disease: 

Prevalence, Pathology, Presentation, Prognosis, Prevention, and Policy



Learning Objectives

 Review epidemiology and prevalence

 Understand measles pathology

 Recognize clinical presentation

 Discuss prognosis and complications

 Explore prevention methods and vaccinations

 Learn about relevant health policies



 A highly contagious, airborne viral infection

 Measles outbreaks are happening everywhere in the world

 Declared eliminated in the US in 2000; close to losing that status in 2019

Global Prevalence

https://www.cdc.gov/global-measles-vaccination/data-research/global-measles-outbreaks/index.html

This table is based on 
provisional monthly 
surveillance data reported to 
the World Health Organization 
(Geneva) as of May 2025. The 
data reflected covers October 
2024 - April 2025



 As of November 14, 2024:

 During this 23 year span

 measles vaccination saved an estimated 60 million lives

 Coverage with the first dose of measles-containing vaccine (MCV) remained at 83%

 Estimated measles cases increased 20%

 The number of countries affected by large or disruptive outbreaks increased from 36 to 57

 Public health practice implications

 Progress toward eliminating measles

 strengthened surveillance

 two MCV doses for all children

Worldwide Progress
           measles elimination 2000-2023

https://www.cdc.gov/mmwr/volumes/73/wr/mm7345a4.htm



US Prevalence
       as of March 2025

https://yourlocalepidemiologist.substack.com/p/norovirus-covid-19-variant-measles?utm_source=post-email-
title&publication_id=281219&post_id=159215371&utm_campaign=email-post-title&isFreemail=true&r=1fztt5&triedRedirect=true



US Prevalence
      World Health Organization (WHO) Data

https://view.officeapps.live.com/op/view.aspx?src=https%3A%2F%2Fimmunizationdata.who.int%2Fdocs%2Flibrariesprovider21%2Fmeasles-and-rubella%2Fglobal-mr-
update.pptx%3Fsfvrsn%3D3547ebab_9&wdOrigin=BROWSELINK



 As of May 15, 2025:

 1,024 confirmed cases in 31 states

 14 outbreaks in 2025

 92% of confirmed cases are outbreak-associated

 13% of cases = hospitalized

 3 confirmed deaths from measles

US Prevalence
           CDC Data

https://www.cdc.gov/measles/data-research/index.html

Vaccination Status

Unvaccinated or Unknown: 96%

One MMR dose: 1%

Two MMR doses: 2%

U.S. Cases in 2025 – Total cases 
1,024Age

Under 5 years: 303 (30%)

5-19 years: 388 (38%)

20+ years: 325 (32%)

Age unknown: 8 (1%)



US Prevalence 
       SD Department of Health Data

Slide courtesy of Dr. Josh Clayton, SDDOH
CDC MMWR: https://www.cdc.gov/mmwr/volumes/74/wr/mm7414a1.htm



State-wide Prevalence 
       SD Department of Health Data

Slide courtesy of Dr. Josh Clayton, SDDOH



State-wide Prevalence 
       SD Department of Health Data

 Measles Response Webinar for Healthcare Providers

 HEALTHCARE PROVIDERS: Don’t miss the South Dakota Department of 
Health’s Measles Response Webinar on Thursday, May 22, from 3–4 PM CT

 Link on the SD DOH website:

 https://doh.sd.gov/diseases/measles/



Pathology and Epidemiology of Measles
          cause and transmission

 Caused by the measles virus

 Also known as rubeola

 Highly contagious

 90% of people not immune to the disease may become infected

 How it spreads

 Transmitted via respiratory droplets in the air or on surfaces, vertical transmission 
(pregnancy or breastfeeding)

 Viral shedding

 4 days before and after appearance of rash

 Infects respiratory epithelium (nasopharyngeal), then spreads systemically

https://pmc.ncbi.nlm.nih.gov/articles/PMC4514292/#:~:text=Pathogenesis%20of%20measles%20virus,either%20directly%20or%20through%20aerosol
https://www.mayoclinic.org/diseases-conditions/measles/symptoms-causes/syc-20374857



Pathology and Epidemiology of Measles
          risk factors

 < age 5 or > age 20

 Pregnant women

 Immunocompromised or malnourished

 Travel to areas where measles is common

 Living in close quarters

 Unvaccinated people



 Presentation

 Incubation period of 10–14 days

 High fever, cough, inflammation of nasal membranes (runny nose), conjunctivitis 
(red/watery eyes), sore throat, tiredness

 Koplik spots – small, white or red spots inside the mouth

 Rash: red/brown, blotchy; raised bumps or flat spots

 spreading from face downward

Clinical Presentation

https://www.mayoclinic.org/diseases-conditions/measles/symptoms-causes/syc-20374857



Clinical Presentation
         symptom management

 Symptoms

 Diarrhea and vomiting

 Fever that persists may indicate complications

 Ear infections, croup, or bronchitis

 Management

 Hydration, rest

 Fever-reducing medications

 Check with doctor

 Antibiotics for bacterial ear infections, pneumonia (measles itself is viral)

 Physician-directed vitamin A (NOT a replacement for the vaccine)



Complications and Prognosis

 Serious complications

 Encephalitis, Pneumonia

 SSPE, MIBE, Blindness

 Pregnancy complications

 Death

 Higher risk patients

 malnourished and immunocompromised

 Infants and young children

 Older adults, Pregnant women

https://www.cdc.gov/measles/signs-symptoms/index.html#:~:text=Death.,low%2Dbirth%2Dweight%20baby
https://www.who.int/news-room/fact-sheets/detail/measles
https://www.mayoclinic.org/diseases-conditions/measles/symptoms-causes/syc-20374857



Complications and Prognosis

 Mortality rates

 1 to 3 out of every 1,000 children who become infected will die from respiratory 
and neurologic complications

 Who recovers

 The virus has to run its course

 1 in 4 people will be hospitalized

 Most healthy people recover in 10 to 14 days 

https://www.cdc.gov/measles/signs-symptoms/index.html#:~:text=Death.,low%2Dbirth%2Dweight%20baby.



 Who should get the vaccine?
 If you do not have evidence of immunity

 Students at post-high school educational institutions

 Healthcare workers

 International travelers

 Women of childbearing age before they get pregnant

 Groups at increased risk for mumps because of a mumps outbreak

 Follow immunization schedules for infants and children

https://www.cdc.gov/measles/vaccines/index.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fvaccines%2Fvpd%2Fmmr%2Fpublic%2Findex.html

Prevention and Control
           vaccinate!



Prevention and Control
           vaccinate!

 MMR and MMRV vaccine schedules

 How many doses does my child need?

 Two doses of MMR or MMRV
 First dose: Children ages 12-15 months

 Second dose: Children ages 4-6 years

 How many doses do older children, adolescents, or adults need?

One to two doses of MMR (if no evidence of immunity)

 Separate doses by 28 days

 Do I need a booster?
 If PH officials determine you are at increased risk during an outbreak 

or other special circumstances



Prevention and Control
           vaccinate!
 MMR and MMRV vaccine schedules

 Should we vaccinate early?

 Not approved for ages < 12 months
 Talk with your doctor

 If MMR is given prior to age 12 months, an additional dose of MMR 
should be given after age 12 months and follow the regular 
schedule

 What if my child is too young for the first or second doses?
 Can give 2nd dose MMR before age 4 (minimal interval of one month)

 Can give 2nd dose of MMRV as early as 3 months after the first dose

 Herd Immunity

 Protects children too young to be immunized as well as older and 
immunocompromised populations

 For measles, a 95% immunization rate is needed for herd immunity. Currently, 
national immunization rate for measles is only 90.8%.



Prevention and Control     

 Who shouldn’t get the vaccine?
 Immunocompromised patients

 On chemotherapy or other medications that decrease the immune system

 Discuss with your doctor

 Women who are or may be pregnant

 Recent blood transfusion

 Life-threatening allergies

 Sererly ill

 Received a live vaccine within 4 weeks (wait another week)



Prevention and Control

 MMR vaccine: efficacy

https://www.cdc.gov/measles/vaccines/index.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fvaccines%2Fvpd%2Fmmr%2Fpublic%2Findex.html



Prevention and Control

 What about Vitamin A?
 NOT a replacement for measles vaccine

 Vitamin A deficiency

 Physician-supervised vitamin A 

 Pregnant women should avoid taking Vitamin A (unless under physician supervision)

 CDC, WHO, and Red Book (AAP) all have recommendations on their websites

https://yourlocalepidemiologist.substack.com/p/vitamin-a-and-measles-what-the-data?utm_source=post-email-
title&publication_id=281219&post_id=158401991&utm_campaign=email-post-title&isFreemail=true&r=1fztt5&triedRedirect=true
https://my.clevelandclinic.org/health/diseases/8584-measles
https://www.cdc.gov/measles/hcp/clinical-
overview/index.html#:~:text=Updated%20vitamin%20A%20recommendation,months%20of%20age%20and%20older



SD Department of Health Data

Slide courtesy of Dr. Josh Clayton, SDDOH



SD Department of Health Data

Slide courtesy of Dr. Josh Clayton, SDDOH



Kylie Hall, MPH – NDSU CIRE Operations Director (used with permission)

Policy and Public Health Measures
        touching on vaccine ingredients



Policy and Public Health Measures
         touching on autism claims

Kylie Hall, MPH – NDSU CIRE Operations Director (used with permission)



Policy and Public Health Measures

 WHO Measles Elimination Goals

 National immunization programs

 School-entry vaccine mandates

 Surveillance and reporting systems

 Immunize SD and CDC Resources

 Write letters, make phone calls

 Support and promote evidence-based policies

 Making sure healthcare providers are equipped to help and provide patients with 
info

 Access to vaccine protocols



Policy and Public Health Measures

 Anti-Vax: no science or studies to support their anti-vax claims

 They are simply arguing, spreading fear and infusing doubt

 From YLE Newsletter 3/24/25: “…a shadow CDC page on vaccines and autism 

(called the realcdc[.]org) was revealed. It looks exactly like an official CDC 

page—the same branding, fonts, and style. The difference was that it had 

false information about MMR vaccines causing autism, including videos of 

parent testimonials.”

https://infoepi.substack.com/p/cdc-clone-site-rife-with-false-vaccine?utm_medium=web&triedRedirect=true


https://yourlocalepidemiologist.substack.com/p/shady-cdc-page-measles-americans?utm_source=post-email-
title&publication_id=281219&post_id=159613702&utm_campaign=email-post-title&isFreemail=true&r=1fztt5&triedRedirect=true



https://yourlocalepidemiologist.substack.com/p/shady-cdc-page-measles-americans?utm_source=post-email-
title&publication_id=281219&post_id=159613702&utm_campaign=email-post-title&isFreemail=true&r=1fztt5&triedRedirect=true



Policy and Public Health Measures

Goals provided by Sarah Strawbridge, vaccine advocate

 Build vaccine confidence

 Develop policies with a goal of vaccine equity

 Work to understand the reasons for vaccine hesitancy

 Educate and advocate



Summary & Key Takeaways

 Measles is preventable but still a threat

 Early recognition, diagnosis, and vaccination are critical

 Strong policies and public health infrastructure are key

 Ongoing vigilance and education matter



Call to Action
       what can YOU do?

 If vaccination rates continue to fall in the US, the diseases they prevent will 
become more prevalent

 As healthcare providers, public health officials, and community members, we have 
a responsibility to educate and advocate

 Share  your story

 Advocate for transparency

 Strengthen local networks

 Stay informed, share accurate information

Goals provided by Sarah Strawbridge, vaccine advocate



Q&A

 Questions?

 Thank you!
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