A history of vaccine success:
How we know that vaccines work
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Building on vaccine success
• Public fear and distrust of vaccines is not new.
• 200+ years shows vaccines work and save lives.
• COVID-19 vaccine builds on this success.
• Be on the right side of history: take your shot for

yourself, your family and your community.
• Make sure your kids are up-to-date on their routine
shots.

What is Public Health
“Public health
promotes and protects
the health of people
and the communities
where they live, learn,
work and play.”
American Public Health
Association

Ten Great Public Health Achievements—United States,
2001 – 2010
• Vaccine Preventable Diseases
• Prevention and Control of Infectious Diseases
• Tobacco Control
• Maternal and Infant Health
• Motor Vehicle Safety
• Cardiovascular Disease Prevention
• Occupational Safety
• Cancer Prevention
• Childhood Lead Poisoning Prevention
• Public Health Preparedness and Response

From CDC, Morbidity and Mortality Weekly Report, May 20, 2011

Vaccines Save Lives
Vaccines are the greatest accomplishment in public
health, saving millions of lives over the last 200+ years.
Vaccines:
• Protect our health and future generations
• Prevent infectious disease from spreading to others
• Improve health around the world
• Stopped diseases like smallpox and polio, and slowed
influenza, measles, and now COVID-19.

Changes in Life Expectancy: 20th Century
• 20th Century Life Expectancy
• Increased by 62% from 47.3

years in 1900 to 76.8 years in
2000
• Childhood vaccines prevented

approximately:
• 42,000 deaths
• 20 million cases of disease, and
• Saved nearly $14 billion in direct

costs and $69 billion in total
societal costs

Changes in Life Expectancy: 21tstCentury
• 21st Century Life Expectancy
• Decreased between 2019 and 2020 for

males, females and the Hispanic
population:
• Total U.S. population: decline of 1.5
years
• Hispanic population: decline of 3.0 years
• Non-Hispanic black population: decline
of 2.9 years
• Deaths from COVID-19 had the single
greatest effect on the decline in life
expectancy at birth between 2019-2020.

Smallpox: About
• Smallpox was one of the most
devastating diseases known, caused
millions of deaths.
• Smallpox was fatal in 30% of cases.

Photo: CDC- Smallpox sores covered the body.

The only disease to be completely
eradicated by vaccination.

• Smallpox spread person-to-person
from sneezing, coughing, and contact
with objects like clothing or bedding
contaminated by the infected.
• Sores appeared in the mouth and
throat and fluid-filled sores covered
the body.
• Survivors had permanent scars over
large areas of their bodies and faces.
Some were left blind.

Smallpox: Vaccination
Edward Jenner created the smallpox vaccine
in 1796. It was the first successful vaccine to
be developed.

There was intense and sometimes violent
opposition to vaccination, such as during the
Boston smallpox epidemic in in the 1700’s.

Historically, the vaccine was 95% effective in
preventing infection.
Vaccination was so successful that the last
natural outbreak of smallpox in the U.S.
occurred in 1949.
Routine smallpox vaccination of the American
public stopped in 1972 after the disease was
eradicated in the United States.
In 1980, the World Health Assembly declared
smallpox eradicated. No cases of naturally
occurring smallpox have happened since.

Photos: National Library of
Medicine-resistance to smallpox
vaccination.

Smallpox: Vaccination
Death rates from smallpox in the vaccinated
and unvaccinated, Liverpool outbreak 19021903.

Photos: Harvard University- Death rates from smallpox in Boston, MA 1702-1920; CDC- Percentage
case smallpox death rate by age in the vaccinated and unvaccinated, Liverpool outbreak, 1902–1903.

Polio: About
• Polio once caused wide-spread panic.
• Polio is a disabling and potentially deadly
infectious disease that is caused by
poliovirus.
• The virus spreads from person-to-person
and can invade an infected person’s brain
and spinal cord, causing paralysis.
• Polio was eliminated in the United States
with vaccination, and continued use of
polio vaccine has kept this country poliofree.
• Today, polio is still a threat in only 2
countries, as vaccines have worked to
slow it’s spread.
Photos: NPR courtesy of Boston Children’s
Hospital Archive; The Guardian, Science History
Images/Alamy

Polio: Vaccination
Thanks to the polio vaccine, dedicated health care professionals, and parents who
vaccinate their children on schedule, polio has been eliminated in the U.S. for more
than 30 years. This means that there is no year-round transmission of poliovirus in the
United States.
Since 1979, no cases of polio have originated in the U.S.
However, the virus has been brought into
the country by travelers with polio. The
last time this happened was in 1993.
Outbreaks can occur if unvaccinated
people are exposed to the traveler.

Influenza: About
• Influenza (flu) is a respiratory illness

caused by different types of influenza
viruses. It tends to be seasonal.
• It spreads by airborne respiratory
droplets from an infected person.
• Influenza can cause serious illness
including death.
• Complications include pneumonia,
sinus and ear infections, heart
inflammation, and can worsen existing
health conditions.

• The 1918 influenza pandemic was the
•

•
•
•

deadliest pandemic of the 20th century.
Spreading rapidly around the globe,
about 500 million people – 1/3 of the
world’s population – were infected.
It is estimated 50 million people died,
with 675,000 deaths in the U.S.
Victims tended to be young and
healthy, often those 20-40 years old.
With no vaccine, prevention consisted
of quarantine, isolation, good hygiene,
disinfectants and limitation of public
gatherings.

Influenza: About
This illustrates the CDC’s estimated range
of annual burden of flu in the U.S., 201011 through 2019-20 influenza seasons.
The yearly impact of flu varies depending
on the nature of the seasonal virus
strains, how good a match the vaccine is
with the circulating strains, and how
many people get vaccinated.

Source: CDC.

Influenza: Vaccination
• The first flu vaccine was approved for

general public use in 1946. Influenza
vaccination was added to the U.S. childhood
immunization schedule in 2004.
• Hundreds of millions of Americans have
safely received flu vaccines for over 70
years, and vaccination prevents millions of
illnesses and flu-related doctor visits each
year.
• Everyone 6 months and older should get a
yearly flu vaccine. Pregnant women should
get vaccinated to protect themselves and
their baby after birth.

A 2018 CDC study found that the flu shot:
• Reduced the risk of hospitalization by 37%.
• Reduced the risk of ICU admission by 82%.
Among people who were hospitalized:
• Vaccinated adults were 59% less likely to
have severe illness.
• Vaccinated patients spent 4 fewer days in
the hospital.
Other benefits to vaccination:
• 40-60% reduction of flu-related doctor
visits.
• 105,000 flu-related hospitalizations were
prevented in 2019-2020 flu season.
• 82% reduction of risk of admission to ICU
among adults.

Measles: About
• Measles is a contagious virus spread

easily through the air when an infected
person coughs or sneezes. The virus
can remain in the air for up to 2 hours
after an infected person was there.
• It is so contagious that 90% of people
around someone infected with
measles will catch it if they are not
protected.
• Symptoms include fever, cough, runny
nose, red eyes and a spreading rash.
Severe complications and death may
occur.

Severe complications of measles include:
• Hospitalized: 1 in 5 unvaccinated
people
• Pneumonia: for 1 out of 20 children
(the leading cause of measles deaths in
children)
• Encephalitis (brain swelling), which can
have life-long effects
• Respiratory or nervous system
problems
• Pregnancy complications: premature
birth and low birth weights.

Mumps: About
• Mumps is a viral infection spread easily

through coughing, sneezing, talking,
and sharing items.
• Mumps is best known for causing puffy
cheeks and a swollen jaw from the
swelling of the salivary glands.
• Symptoms can range from mild and
uncomfortable to severe, with longlasting complications.
• Before there was a vaccine, mumps
was one of the most common causes
of deafness and encephalitis.

Mumps can cause complications
including:
• Meningitis (swelling of tissue over
brain and spinal cord)
• Deafness (may be permanent)
• Encephalitis (swelling of brain)
• Inflammation of testicles in adult
males
• Inflammation of ovaries or breasts in
adult females

Rubella: About
• Rubella is a virus that spreads in

airborne droplets when an infected
person coughs or sneezes.
• It causes fever, respiratory problems,
and a rash on the face that spreads to
the body.
• It is especially dangerous to pregnant
women who can pass it to their
developing fetus. Serious harm can
result, including birth defects and
death.

• Illness is generally mild, although it can

cause complications including brain
infections and bleeding problems.
• Up to 70% of women who get it
experience arthritis.
• A pregnant woman infected with
rubella in the first trimester has up to a
90% chance of having a baby born with
blindness, deafness, heart disease, or
other birth defects, if the fetus
survives the infection.

MMR: Vaccination
• Measles, mumps and

rubella (MMR)
vaccine is usually
given as a
combination vaccine
– one shot protects
against all 3 viruses.

• Two doses of MMR vaccine are

given to maximize effectiveness.
• Measles vaccination has reduced
the number of measles cases by
99% since 1963.
• Mumps vaccination has reduced
the number of mumps cases by
99% since 1967.
• Rubella is no longer found in the
U.S. due to successful vaccination
efforts, although cases have come
from travelers into the U.S.

Whooping Cough (Pertussis): About
• Whooping cough is highly

contagious disease that can be
deadly for babies.
• Whooping cough can cause
coughing fits making it difficult for
children to breathe.
• Caused by the bacteria bordetella
pertussis it is spread like colds, flu
and Covid-19

• Although mostly discussed as a risk

for infants, older children and young
adults can get it – and spread it – to
younger kids around them.

Whooping cough (Pertussis): Vaccination
• Before vaccines in 1940s, the U.S. had

about 200k cases per year.
• After the vaccine hit the market, the
U.S. had 1,000 cases in 1970s.
• In 2010, we saw 15,000 and 50,000
cases each year in the U.S. with cases
in every state.
• Unvaccinated children, youth and adults
are the main spreaders of this disease
to infants and young children who are
not fully vaccinated.

Other vaccine preventable diseases
• Chicken pox (varicella)
• Diphtheria
• Haemophilus influenzae type B (HIB)
• Hepatitis A
• Hepatitis B
• Human papillomavirus (HPV)
• Rotavirus
• Shingles (herpes zoster)
• Tetanus

• COVID-19

COVID-19 vaccines: safe and effective
• Building on the research and

evidence of vaccine safety
and vaccination campaigns
As of September 1, 2021 in the U.S.:
• Over 371 million COVID doses given
• 174.6 million people fully vaccinated
• 1.08 million people got an additional
dose since August 13th, 2021

• Manufacturing process followed same

research as for other vaccines:
• Tens of thousands people
participated in clinical trials
• Met FDA scientific standards for
safety, effectiveness, and
manufacturing quality
• Underwent ongoing intensive
safety monitoring
• Serious safety problems are rare
• As with all vaccines, serious side
effects that could cause a long-term
health problem is very unlikely.

COVID-19: Timeline
• Pfizer Vaccine
• December 11, 2020, FDA EUA

• 16 years and older
• May 10,2021, FDA EUA

• 12-15 years old
• August 12, 2021

• 3rd dose for certain

immunocompromised
individuals
• August 23, 2021, FDA approved
• 16 years and older

• Moderna Vaccine
• December 18, 2020, FDA EUA

• 18 years and older
• August 12, 2021

• 3rd dose for certain

immunocompromised
individuals

COVID impacts US/AZ as of 9/1/21 - CDC
U.S.

AZ

COVID-19: Impacts
• Decrease in life

expectancy
• Increase in morbidity
• Long term health

effects, “Long COVID”

COVID-19: Vaccination
• Because some people have

not been vaccinated, and
with the emergence of the
Delta variant we are seeing
increasing numbers of:
• Cases
• Hospitalizations, and
• Deaths
• costing the U.S. health
system at least $2.3 billion
in June and July 2021.

In June and July 2021
over 100,000 COVID-19
hospitalizations could
have been prevented
in the U.S. by people
getting vaccinated.
Source: KFF analysis of CDC, CMS, and
HHS Protect data Get the data PNG

Vaccine hesitancy/refusal
• Vaccine hesitancy or people’s reluctance to

get themselves or their children immunized
against infectious diseases is a threat to the
public’s health around the world.
• Arizona is no exception.

U.S. school exemption hotspots

What is herd immunity?
“A situation in which a sufficient proportion of a
population is immune to an infectious disease (through
vaccination and/or prior illness) to make its spread
from person to person unlikely. Even individuals not
vaccinated (such as newborns and those with chronic
illnesses) are offered some protection because the
disease has little opportunity to spread within the
community.”
-

CDC Vaccine Glossary from TAPI website

Rates of immunity needed

Arizona lags in vaccine coverage

MMRI coverage in Pima County
In the 2019-2020 school year
only 72% of Pima County
schools had adequate
immunization protection
(95%+) against measles,
mumps and rubella
Due to COVID-19 impacts we
expect to see a further drop in
our childhood vaccination
coverage.

Do your part for Pima County
- Take your shot
• Evidence shows that when more people in our

community are vaccinated it protects the most
vulnerable including infants, elderly and those with
immune disorders who cannot get vaccinated.
• Do it for yourself, your kids and family, your loved
ones and your community
• Scientific data reinforces that vaccinations save lives.

