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Disease

20th Century
Annual 

Morbidity

2013 
Reported 

Cases
Percent 

Decrease
Annual Deaths 

Prevented

Smallpox 29,005 0 100% 337

Diphtheria 21,053 0 100% 1,822

M l 530 217 184 > 99% 440Measles 530,217 184 > 99% 440

Mumps 162,344 438 > 99% 39

Pertussis 200,752 24,231 88% 4,007

Polio (paralytic) 16,316 0 100% 1,879

Rubella 47,745 9 > 99% 17

Congenital Rubella 152 0 100% 16

Tetanus 580 19 97% 468

Haemophilus influenzae 20,000 18 > 99% 995
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Immunization
Stopped

Prevaccine Increasing Loss of Resumption     Eradication
Coverage Confidence of Confidence

Disease

Chen, in Vaccines, Plotkin and Orenstein (eds), 
1998, 1144-1163

Vaccine
Coverage

Adverse 
Events

Outbreak

Eradication

Risk PerceptionRisk Perception
• Individuals differ in their perception 

of risk depending on personality, 

education, and life experience

• Voluntary risks are usually more 

• Individuals differ in their perception 

of risk depending on personality, 

education, and life experience

• Voluntary risks are usually more y y

acceptable than involuntary risks

• Many persons prefer the 

consequences of inaction rather  

than action

y y

acceptable than involuntary risks

• Many persons prefer the 

consequences of inaction rather  

than action

Vaccine Concerns:
Not A New Phenomenon

Vaccine Concerns:
Not A New Phenomenon

• “In 1736 I lost one of my Sons a fine Boy of 4 Years 

old, by the SmallPox taken in the common way. I 

long regretted bitterly and still regret that I had not 

given it to him by Inoculation;  this I mention for 

• “In 1736 I lost one of my Sons a fine Boy of 4 Years 

old, by the SmallPox taken in the common way. I 

long regretted bitterly and still regret that I had not 

given it to him by Inoculation;  this I mention for 

the Sake of Parents, who omit that Operation on 

the Supposition that they should never forgive 

themselves if a Child died under; my Example 

showing  that the regret may be same either way, 

and that therefore the safer should be chosen.”

−Benjamin Franklin

the Sake of Parents, who omit that Operation on 

the Supposition that they should never forgive 

themselves if a Child died under; my Example 

showing  that the regret may be same either way, 

and that therefore the safer should be chosen.”

−Benjamin Franklin

The Epidemiology
of Vaccine Refusal
The Epidemiology
of Vaccine Refusal

• “The study of what is upon the people”

– epi, Greek meaning “upon, among”

– demos, meaning “people, district”

• “The study of what is upon the people”

– epi, Greek meaning “upon, among”

– demos, meaning “people, district”g

– logos, meaning “study, word, 

discourse”

• The study of the patterns, causes, and 

effects of health and disease conditions 

in defined populations

g

– logos, meaning “study, word, 

discourse”

• The study of the patterns, causes, and 

effects of health and disease conditions 

in defined populations



5/15/2015

6

The Epidemiology
of Vaccine Refusal
The Epidemiology
of Vaccine Refusal

• Don’t care

– REJECT – parents today love their 

children just as much as in prior eras

• Don’t care

– REJECT – parents today love their 

children just as much as in prior eras

• Ignorant about risks

– POSSIBLE – the success of vaccines 

eliminates seeing the risks 

associated with the diseases

• Ignorant about risks

– POSSIBLE – the success of vaccines 

eliminates seeing the risks 

associated with the diseases

The Epidemiology
of Vaccine Refusal
The Epidemiology
of Vaccine Refusal

• Lack of trust

– DEFINITE – no trust in virtually any 

institution any longer (government, 

• Lack of trust

– DEFINITE – no trust in virtually any 

institution any longer (government, 

church, corporations, etc.)

• FEAR

– ROOT CAUSE – still working on 

understanding why…

church, corporations, etc.)

• FEAR

– ROOT CAUSE – still working on 

understanding why…

Myths Employed By
Anti - Vaccine Movement

Myths Employed By
Anti - Vaccine Movement

• Too many vaccines and           

vaccine antigens

• Giving vaccines too early in infancy

• Too many vaccines and           

vaccine antigens

• Giving vaccines too early in infancyg y y

• Spreading out vaccines is better

• “Bad things” are in vaccines

g y y

• Spreading out vaccines is better

• “Bad things” are in vaccines

Recommended Childhood 
Immunization Schedule, 1983

Recommended Childhood 
Immunization Schedule, 1983

0
1 

mo
2 

mos
4 

mos
6 

mos
12 

mos
15 

mos
18 

mos
24 

mos
4-6 
yrs

14-
16 
yrs

Diphtheria, 
Tetanus DTP DTP DTP DTP DTP TdTetanus, 
Pertussis

DTP DTP DTP DTP DTP Td

Polio 
(trivalent)

OP
V

OPV OPV OPV

Measles, 
Mumps, 
Rubella

MMR

1900 1960 1980 2000 2011

Vaccine Prot. Vaccine Prot. Vaccine Prot. Vaccine Prot. Vaccine Prot.

Smallpox ~ 200 Smallpox ~ 200 Diphtheria 1 Diphtheria 1 Diphtheria 1

Diphtheria 1 Tetanus 1 Tetanus 1 Tetanus 1

Tetanus 1 WC Pertussis ~ 3000 AC Pertussis 2-5 AC Pertussis 2-5

WC Pertussis ~ 3000 Polio 15 Polio 15 Polio 15

Immunogenic Proteins and 
Polysaccharides in Vaccines
Immunogenic Proteins and 

Polysaccharides in Vaccines

Polio 15 Measles 10 Measles 10 Measles 10

Mumps 9 Mumps 9 Mumps 9

Rubella 5 Rubella 5 Rubella 5

Hib conj. 2 Hib conj. 2

Varicella 69 Varicella 69

Pneumo conj. 8 Pneumo conj. 8

Hepatitis B 1 Hep A and B 5

Rotavirus 15

Influenza 8

1 ~ 200 5 ~ 3217 7 ~ 3041 11 123-126 14 150-153
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antigens
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Dr. Bob’s Alternative 
Vaccine Schedule

2 months2 months DTaP, RotavirusDTaP, Rotavirus

3 months*3 months* Pc, HIBPc, HIB

4 months4 months DTaP, RotavirusDTaP, Rotavirus

5 months*5 months* Pc, HIBPc, HIB

6 months6 months DTaP, RotavirusDTaP, Rotavirus

7 months*7 months* Pc, HIBPc, HIB

9 months9 months Polio, Flu (2 dosesPolio, Flu (2 doses††))

12 months12 months Mumps, PolioMumps, Polio

15 months15 months Pc, HIBPc, HIB

18 months18 months DTaP, ChickenpoxDTaP, Chickenpox
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Schedules
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• 13% of responders reported using an 

alternative vaccine schedule

– 53% refused certain vaccines
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– 22% disagreed with the statement that 
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one recommended by vaccination 
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• Increase time during which children
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preventable diseases

• Responsibility to the waiting room

• No benefit
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• “Bad things” are in vaccines
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AluminumAluminum
• “The alternative schedule suggests 

only one aluminum containing 

vaccine at a time in infant years.  By 

spreading out the shots, you spread 

• “The alternative schedule suggests 

only one aluminum containing 

vaccine at a time in infant years.  By 

spreading out the shots, you spread 

out the exposure so infants can 

process the aluminum without it 

reaching toxic levels.”

out the exposure so infants can 

process the aluminum without it 

reaching toxic levels.”

−− Robert Robert Sears, Sears, The Vaccine BookThe Vaccine Book, p. 239, p. 239

AluminumAluminum
• Aluminum is the third most abundant 

element on the earth’s surface, and 

the most abundant metal

• As a consequence, aluminum is in 
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the most abundant metal
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the air we breathe, the food we eat, 

and the water we drink

q ,

the air we breathe, the food we eat, 

and the water we drink
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• Aluminum is found in breast milk  

and infant formulas

• By 6 months of age:

Vaccines 4 mg

• Aluminum is found in breast milk  

and infant formulas
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– Breast milk 10 mg

– Infant formula 30 mg

– Soy formula 120 mg

– Vaccines 4 mg
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– ~ 7-10 years after infection

6 5 11 per 100 000 cases
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– 19% of cases 

• Death (60% from pneumonia)

• Hospitalization 

– 19% of cases 
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– 1-3:1000 cases

• Can cause miscarriages, premature 

birth or preterm labor in non - immune 

pregnant women
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• In 2012, there were 122,000 measles 

deaths globally – 330 deaths every 

day, or 14 deaths every hour
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(Hinman et al.)

(age 15 mos)

• 1978: 2nd measles elimination goal 

(Hinman et al.)
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• 1989 - 91: Measles resurgence

• 1989: 2 - dose recommendation 

(ages 15 mos and 4-6 years)

• 1989 - 91: Measles resurgence

• 1989: 2 - dose recommendation 

(ages 15 mos and 4-6 years)( g y )

• 1993: 3rd measles elimination goal 

(initiation of VFC)

– Outbreaks > 1 year ceased

( g y )

• 1993: 3rd measles elimination goal 

(initiation of VFC)

– Outbreaks > 1 year ceased
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The U.S. Perspective on 
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– 1994: 2 - dose recommendation 

(ages 12-15 mos and 4-6 years)

• 2000: Elimination declared
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(Provisional Data)
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including 23 outbreaks
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(Provisional Data)

Measles in the U.S., 2014 
(Provisional Data)

• Cases in U.S. residents (n=658)

– 76% unvaccinated

– 16% unknown vaccination status (70% 

• Cases in U.S. residents (n=658)

– 76% unvaccinated

– 16% unknown vaccination status (70% (

of those adults)

– 9% vaccinated (including 5% with 2 or 

more doses)

(

of those adults)

– 9% vaccinated (including 5% with 2 or 

more doses)

Measles in the U.S., 2014 
(Provisional Data)

Measles in the U.S., 2014 
(Provisional Data)

– Among unvaccinated

• 80% were personal belief exemptors

• 2% travelers with missed 

– Among unvaccinated

• 80% were personal belief exemptors

• 2% travelers with missed 

opportunities age 6 mos to 4 years

• 8% too young to vaccinate

• 10% unknown / other

opportunities age 6 mos to 4 years

• 8% too young to vaccinate

• 10% unknown / other

Measles in the U.S., 2015
Provisional Reports to CDC through 4/10/15

Measles in the U.S., 2015
Provisional Reports to CDC through 4/10/15

• 159 cases reported from 18 states 

plus D.C., including 4 outbreaks

– 10 importations

• 159 cases reported from 18 states 

plus D.C., including 4 outbreaks

– 10 importations

– 97% of cases were import -

associated

– 27 cases (16%) hospitalized

– 97% of cases were import -

associated

– 27 cases (16%) hospitalized

Measles in the U.S., 2015
Provisional Reports to CDC through 4/10/15

Measles in the U.S., 2015
Provisional Reports to CDC through 4/10/15

• Cases in U.S. residents (n=155)

– 44% unvaccinated

– 38% unknown vaccination status

• Cases in U.S. residents (n=155)

– 44% unvaccinated

– 38% unknown vaccination status

– 18% vaccinated (including 7% with 

2 or more doses)

– 18% vaccinated (including 7% with 

2 or more doses)
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Measles in the U.S., 2015
Provisional Reports to CDC through 4/10/15

Measles in the U.S., 2015
Provisional Reports to CDC through 4/10/15

– Among unvaccinated

• 43% were personal belief 

exemptors

– Among unvaccinated

• 43% were personal belief 

exemptors

• 35% too young to be vaccinated

• 22% unknown / other

• 35% too young to be vaccinated

• 22% unknown / other

The Vaccine Works
(But You Have Got To Get It)

The Vaccine Works
(But You Have Got To Get It)

1,000 exposed1,000 exposed
(90% vaccine coverage(90% vaccine coverage

900 vaccinated900 vaccinated 100 unvaccinated100 unvaccinated900 vaccinated900 vaccinated
(97% vaccine (97% vaccine 
effectiveness)effectiveness)

100 unvaccinated100 unvaccinated
(90% attack rate)(90% attack rate)

27 vaccinated cases27 vaccinated cases
90 unvaccinated 90 unvaccinated 

casescases

Proportion of cases vaccinated: Proportion of cases vaccinated: 
23%23%

Impact of Vaccine Efficacy and 
Coverate on Case Distribution*
Impact of Vaccine Efficacy and 
Coverate on Case Distribution*

Example Vaccine 
Efficacy 

(%)

Vaccine 
Coverage 

(%)

Attack 
Rate 
(%)

Vaccinated 
Cases

Unvaccinated 
Cases

Proportion 
of Cases 

Vaccinated 
(%)

Comparator 97 90 90 27 90 23

↓ Efficacy 88 90 90 108 90 55

↓ Coverage 97 85 90 26 135 16

* Theoretical 1,000 Person Cohort* Theoretical 1,000 Person Cohort

Effects of the 2015 Disneyland 
Measles Outbreak

Effects of the 2015 Disneyland 
Measles Outbreak

• Parents of vaccinated children are mad

• Social media is applying peer pressure 

that has not been present in prior 

• Parents of vaccinated children are mad

• Social media is applying peer pressure 

that has not been present in prior 

importations and outbreaks

• State lawmakers are beginning to 

respond

importations and outbreaks

• State lawmakers are beginning to 

respond

Status of Bills Related To 
Exemptions in 2015 

Legislative Year

Status of Bills Related To 
Exemptions in 2015 

Legislative Year
• States with bills and rules that have    

been enacted:

• States with bills and rules that have    

been enacted:

– Colorado

– Montana

– West Virginia

– Colorado

– Montana

– West Virginia

Status of Bills Related To 
Exemptions in 2015 

Legislative Year

Status of Bills Related To 
Exemptions in 2015 

Legislative Year
• States with bills that are still viable in 

current legislative session:

• States with bills that are still viable in 

current legislative session:

– California

– Connecticut

– Delaware

– Illinois

– California

– Connecticut

– Delaware

– Illinois

– Maine

– Massachusetts

– Michigan

– Missouri

– Maine

– Massachusetts

– Michigan

– Missouri
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Status of Bills Related To 
Exemptions in 2015 

Legislative Year

Status of Bills Related To 
Exemptions in 2015 

Legislative Year
• States with bills that are still viable in 

current legislative session:

• States with bills that are still viable in 

current legislative session:

– New Jersey

– New York

– Oregon

– Pennsylvania

– New Jersey

– New York

– Oregon

– Pennsylvania

– Texas

– Vermont

– Texas

– Vermont

Take - Home PointsTake - Home Points
• Vaccines save hundreds of 

thousands of lives every year

• Scientific evidence has proven 

vaccines are safe

• Vaccines save hundreds of 

thousands of lives every year

• Scientific evidence has proven 

vaccines are safe

– Strongly affirmed in recent 

Institute of Medicine report

• Despite proof, parents are more 

anxious than ever

– Strongly affirmed in recent 

Institute of Medicine report

• Despite proof, parents are more 

anxious than ever

Take - Home PointsTake - Home Points
• We must speak plainly, directly, and 

passionately, emphasizing:

– The need to vaccinate each and 

every child according to 

• We must speak plainly, directly, and 

passionately, emphasizing:

– The need to vaccinate each and 

every child according to y g

scientifically - proven schedule

– The safety of vaccines

• Additional research into effective 

messaging needed

y g

scientifically - proven schedule

– The safety of vaccines

• Additional research into effective 

messaging needed
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