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How Big is the Problem?

National Immunization Survey (NIS):

Rates for most childhood vaccines greater than 90%

Does not (for the most part) give reason for 
undervaccination

Does not account for clustering



How Big is the Problem?

Exemptions to vaccine mandates

Better  sense of intentional vaccine behavior

Difficult to compare states

Some may choose home-schooling





MMWR 6/3/2011

Data from 48 grantees

R ates of exemption 0.1% (MS) to 6.2%  (WA)

15 grantees ≥ 3.0%

West Virginia: 1.3%



How Big is the Problem?

Nationally representative survey of 366 pediatricians 
and 330 family medicine physicians

60% reported refusals for 1-4% of children

8% reported refusals for ≥ 10% of children

79% reported at least one refusal/month

Kempe et al, May 2011



How Big is the Problem?

Nationally representative survey of 1552 parents:

90% thought were a good way to protect their 
children

54% had concerns about serious adverse effects of 
vaccines

25% believed that vaccines cause autism

11.5% had refused at least one vaccine 

Freed et al, 2010



Factors Contributing to 
Vaccine Hesitancy

Risk-benefit perception

The power of the anecdote

The internet

Issues of trust



Risk Perception

The majority of parents today are not familiar with 
vaccine-preventable diseases

They are familiar with autism, which is widely, but 
incorrectly, associated with childhood vaccines

For many parents the perceived risk of vaccines 
outweighs the perceived benefits









Measles 2008

140 cases

Most since 1996

Only 17 originated outside the United States

91% unvaccinated

of these, 2/3 due to non-medical reasons



Measles 2011

118 cases in first 19 weeks of 2011

105 associated with importation

46 direct

49 import-linked

5 imported virus

105 unvaccinated

47 hospitalizations (46 unvaccinated)

9 pneumonia



Measles 2011

45 US Residents 1-19 years:

39 unvaccinated

24 religious or philosophical exemption

8 missed opportunities

42 US Residents > 19:

35 unvaccinated

6 religious or philosophical exemptions





Vaccine Risk Perception

Vaccine-preventable diseases are clearly still 
threats

That said, vaccines are not 100% risk-free

Must put these risks in context when talking to 
parents



Cause versus Coincidence

The good news: NIS estimates that less than 1% 
of children in the United States received 
absolutely no vaccines 

The bad news:  Virtually ANY bad thing that 
happens during the first two years of life will 
happen shortly after receiving a vaccine
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The Internet - Pandora’s Box

Approximately 74% of Americans report using the 
internet on a daily basis

Of these, 13% have specifically searched for 
information about immunizations on-line

Blogs, YouTube and social media also contain 
(mis)information about vaccine safety



Kata A, Vaccine, 2009



The Internet - Pandora’s Box

National Vaccine Information Center

Vaccine Education Center

Vaccine Safety Website 



The Internet - Pandora’s Box

The number of anti-vaccination sites is increasing

Often linked together

Fortunately, there are a considerable number of 
websites with useful, evidence-based information 
for providers and parents alike

Recent study shows that only 29% of physicians use 
these resources



Governmental

Center for Biologics Evaluation and 

Research (CBER), Food and Drug 

Administration (FDA)

http://www.fda.gov/CBER

National Center for Immunization 

and Respiratory Diseases (NCIRD), 

Centers for Disease Control and 

Prevention (CDC)

http://www.cdc.gov/vaccines

National Institute of Allergy and 

Infectious Diseases (NIAID), 

National Institutes of Health (NIH)

http://www3.niaid.nih.gov

National Vaccine Program Office 

(NVPO)

http://www.hhs.gov/nvpo

International

Pan American Health Organization 

(PAHO)

http://www.paho.org/english/ad/fch/im/

Vaccines.htm

World Health Organization (WHO) http://www.who.int/immunization/en



Professional

American Academy of Family Physicians 

(AAFP)

http://www.aafp.org

American Academy of Pediatrics (AAP) http://www.cispimmunize.org

American College Health Association 

(ACHA)

http:// www.acha.org

American Nurses Association (ANA) http://nursingworld.org

American Pharmacists Association (APhA) http://www.pharmacist.com

American Public Health Association 

(APHA)

http://www.apha.org

Association for Prevention Teaching and 

Research (APTR) (formerly the Association 

of Teachers of Preventive Medicine)

http://www.atpm.org

Infectious Diseases Society of America 

(IDSA)

http://www.idsociety.org

Pediatric Infectious Diseases Society (PIDS) http://www.pids.org



Advocacy and Safety Assessment

All Kids Count http://www.allkidscount.org

Allied Vaccine Group http://www.vaccine.org

Children’s Vaccine Program at 

PATH

http://www.childrensvaccine.org

Every Child by Two (ECBT) http://www.ecbt.org

Global Alliance for Vaccines and 

Immunization (GAVI)

http://www.gavialliance.org

Immunization Action Coalition 

(IAC)

http://www.immunize.org

Institute for Vaccine Safety, Johns 

Hopkins Bloomberg School of Public 

Health

http://www.vaccinesafety.edu

National Foundation for Infectious 

Diseases (NFID)

http://www.nfid.org

Sabin Vaccine Institute (SVI) http://www.sabin.org



For Parents

Children’s Hospital of Philadelphia 

Vaccine Education Center

http://www.vaccine.chop.edu

National Network for Immunization 

Information (NNii)

http://www.immunizationinfo.org

Parents of Kids with Infectious 

Diseases (PKID)

http://www.pkids.org

Vaccinate Your Baby http://www.vaccinateyourbaby.com

Voices for Vaccines http://www.voicesforvaccines.org



A Question of Trust

Distrust of big pharma and the government is 
prevalent

Recent data on practice-based costs of immunization 
demonstrate that physicians are not motivated by 
large profits

A trusting relationship with the primary care provider 
is the single most important element in effective 
vaccine risk communication



The Science of 
Vaccine Safety



Epidemiology 101

Descriptive Studies:

Case report – One individual

Case series – Multiple individuals

Interesting, but don’t really prove anything

May be useful for generating hypotheses



Epidemiology 101

Ecologic studies – Multiple individuals and a 
population, not individual, exposure of interest

Ecologic fallacy

Useful for generating hypotheses

A negative ecologic study may be helpful









Epidemiology 101

Observational:

Case-control – Start with an outcome of interest and 
compare exposures between those with the 
outcome and those without

Cohort – Follow a group of individuals over time and 
compare outcomes between those with a given 
exposure and those without



Stark CR, Mantel N. J Natl Cancer Inst. 1966;37:687-98. 

Filtered via Rothman 2002;  http://www.dorak.info/epi   
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Cases of Down Syndrom by age groups
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Epidemiology 101

Experimental:

Randomized control trial – Similar to a cohort study 
except the exposure of interest is proscribed 

Randomization accounts for known and unknown 
confounders

Considered the highest level of evidence

Randomized trials unethical once a vaccine becomes 
the standard of care at a given point in time



Pre-licensure Studies

Usually powered for efficacy and common adverse 
events

May not detect rare adverse events

Notable exceptions are the recently approved 
rotavirus vaccines, which included 60-70,000 
children



The Vaccine Adverse Event Reporting System 
(VAERS)

Passive post-licensure reporting system, maintained 
jointly by the Food and Drug Administration (FDA) 
and the Center for Disease Control (CDC) 

Reports may be filed on-line, fax, or via mail

http://vaers.hhs.gov/



The Vaccine Adverse Event Reporting System 
(VAERS)

Strengths:

National surveillance system

Limitations:

Temporality versus causation

Numerator data only

Reporter bias (and conflict of interest)

Think of VAERS as a case series



The Vaccine Safety Datalink (VSD)

Partnered with eight large managed care 
organizations (MCO’s) and prospectively collects 
data on millions of  individuals each year

Provides a true denominator that may be used to 
calculate the incidence of adverse reactions after 
vaccination  

Think of the VSD as a cohort study



The Vaccine Safety Datalink (VSD)

Limitations:

Most children in the United States are vaccinated  

Only includes data on children enrolled in MCO’s

BUT . . . VSD remains the most robust system for 
assessing vaccine safety in the United States



Scientific notion of causation

Coherence with existing information

Time sequence

Specificity

Consistency

Strength of association



National Vaccine Injury Compensation 
Program (VICP)

Formed in 1986 as part of the National Childhood 
Vaccine Injury Act

Parents can sue the federal government for 
compensation for vaccine injuries

“No-fault” system funded by excise taxes



http://www.hrsa.gov/vaccinecompensation/table.htm



Legal causation

For other injuries, must demonstrate proof of 
causation or significant aggravation

Not as rigorous as scientific notion of causation

“Preponderance of the evidence," showing that 
causation is "more likely than not" 

Proof "beyond a reasonable doubt" is not required 





Autism Omnibus Proceedings

Nearly 5,000 cases distilled to three theories:

1) The combination of thimerosal-containing vaccines 
and MMR combine to cause autism

2) Thimerosal-containing vaccines alone cause autism

3) MMR vaccine alone causes autism



Vaccines and Autism







MMR and Autism

Not very convincing data

Conflict of Interest

Results have NEVER been verified

Interpretation retracted by 10 of the original 
authors in 2004



Measles once again endemic in UK



Ecologic Studies

Two studies compared rates of autism before and 
after the introduction of national programs and 
found that the prevalence and incidence of autism 
decreased after the introduction of MMR 

Other studies employing time-series approaches
found that trends in the number of  children 
diagnosed with autism did not parallel trends in 
MMR coverage 



Madsen et al, 2002

537,303 children born from 1991 to 1998

2,129,864 person-years total
1,647,504 person-years MMR receipt
482,360 person-years no MMR receipt 

No significant difference in rates of autism (RR 0.92, 95% CI 
0.68 to 1.24) or other autistic-spectrum disorders (RR 0.83, 
95% CI 0.65 to 1.07) in children who had received MMR as 
compared to those who had not



Virologic Study

Hornig et al, 2008

38 children with GI disturbances undergoing 
colonoscopy (25 with autism, 13 without)

Measles RNA assessed using RT-PCR

One child in each group tested positive 



Thimerosal and Autism

FDA Modernization Act of 1997

Data on mercury in vaccines came to light in 1999

EPA guidelines for methylmercury but not 
ethylmercury



July 1999

Recommendation made that thimerosal be removed 
from all routine childhood immunizations

AAP – “Parents should not worry about the safety of 
vaccines.  The current levels of thimerosal will not 
hurt children, but reducing those levels will make 
safe vaccines even safer.”



Madsen, K. M. et al. Pediatrics 2003;112:604-606

Fig 1. Incidence of autism by age and calendar year



Fombonne, E. et al. Pediatrics 2006;118:e139-e150

FIGURE 2 Birth cohort prevalence rates and ethylmercury exposure





VSD studies

Verstraeten et al, 2004: Cohort study of 124,170  
children.  Questionable association between 
thimerosal and tics/language delay but no 
association with autism or other developmental 
conditions

Thompson et al, 2007:  Cohort study of 1047 
children undergoing in-depth neuropsychological 
testing

Price et al, 2010: Case control study of 1000 
children found no association between 
thimerosal and autism





Alternative Schedules

Which vaccines to delay?

Either way, increased susceptibility to vaccine-
preventable diseases

Increased office visits . . . IF they happen at all

Increased “shot-days” results in increased infant 
stress and may lead to needle phobia

There is no evidence that delaying vaccinations has 
any protective effect whatsoever



Smith and Woods, 2010

Reanalysis of data from Thompson et al, with timely 
vaccination as the exposure of interest

Children were considered up-to-date if all vaccines in 
the first year of life were received within 30 days of 
recommended age



Smith and Woods, 2010

In univariate analysis children with timely receipt 
performed better on 12 of 42 outcomes

After controlling for other factors, timely receipt 
remained associated with better performance  for 2 
outcomes 

Timely receipt was not associated with poorer 
performance for any outcome





Summary

No scientific evidence to suggest that:

MMR vaccine causes autism

Thimerosal in vaccines causes autism

Spacing out vaccines offers any benefit



1. Will herd immunity be compromised in West 
Virginia because of exemptions? 

2. Will our immunized children start catching 
diseases because of exemptors? 

3. Will our immunocompromised children, who 
cannot be vaccinated for medical reasons, 
start catching diseases because of exemptors? 



4. Will exemptions cause diseases to return and 
kill people? 

4. Isn't public health more important than 
individual rights?

5. If public health is not at stake, then why pass 
laws that force people to vaccinate?



PIDS Statement

The personal belief  must be sincere and firmly held.

Before a child is granted an exemption, the parents or guardians must 
receive state-approved counseling that delineates the personal and 
public health importance of immunization, the scientific basis for 
safety of vaccines, and the consequences of exemption for their 
child as well as other children in the community who are vulnerable 
to disease and cannot otherwise be protected.

Before a child is granted an exemption, the parents or guardians must 
sign a statement that delineates the basis, strength, and duration of 
their belief; their understanding of the risks that refusal to 
immunize has on their child’s health and the health of others 
(including the potential for serious illness or death); and their 
acknowledgement that they are making the decision not to 
vaccinate on behalf of their child.



PIDS Statement

Parents and guardians who claim exemptions should be required to 
revisit the decision annually with a state-approved counselor and 
should be required to sign a statement each year to renew the 
exemption.

Children should be barred from school attendance and other group 
activities if there is an outbreak of a disease that is preventable by a 
vaccination from which they have been exempted. Parents and 
guardians who claim exemptions for their children should 
acknowledge in writing their understanding that this will occur.

States that adopt provisions for personal belief exemptions should 
track exemption rates and periodically reassess the impact that 
exemptions may have on disease rates.

Full document available at:
http://www.pids.org/images/stories/pdf/pids-pbe-statement.pdf



Thank you !

Questions?


