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Disclosure

• I have no financial interest or other relationship with any manufacturer of any commercial 
products which may be discussed at this activity, but I will discuss a bunch of commercial 
products (indiscriminately, I hope)

• I am a passionate advocate for vaccination!



Case Vignette

• 12mo boy presents for well child check-up
• Review of vaccine record shows that he has never received any vaccines
• Both parents are present and express the family’s adamant opposition to 

all vaccines
• Against their religious beliefs, do not give specifics
• Do not trust Big Pharma
• Concerned about autism, multiple sclerosis, mercury, aluminum, fetal tissue
• Prefer naturopathic options

• How do you handle this family?!?
• As a provider? As a medical system? As a society?



Case Vignette #2

• 11yo girl presents for sports physical
• Review of vaccine record shows she is due to Tdap, HPV, Menactra, and Influenza
• Her mother would like Tdap and Menactra, but does not want HPV because it is not “required,” 

and doesn’t want the flu vaccine because everyone in their family gets sick after the flu shot
• You look for a wall to bang your head against

• How do you handle this family?



• 7yo girl comes to your office for a follow-up visit for ADHD
• After masterfully managing her pharmacotherapy, you encourage the family to give her the 

COVID-19 vaccine
• Both parents reveal that they have gotten the vaccine themselves, but do not want to give it to 

their daughter 
• Concern that the vaccine was not studied long enough to understand long-term complications
• Concern about fertility
• Concern about myocarditis

• How do you handle this family?

Case Vignette #3



Objectives

• Review the recommended childhood immunization 
schedule

• Understand common and uncommon side effects of 
vaccines

• Discuss vaccine confidence, hesitancy, and refusal
• Discuss the impact of the COVID-19 pandemic on 

vaccine confidence and hesitancy
• Illustrate ways to improve vaccine confidence
• Review research on COVID-19 hesitancy in Delaware
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Efficacy

• Most vaccines have >90% efficacy
• <5% non-responders to Hepatitis B
• Polio and Measles >99%
• Varicella 98%

• Vaccines are imperfect
• DTaP not as immunogenic as DTP was, waning immunity is significant 

concern
• Mumps <90%
• Influenza varies yearly depending on similarity between vaccine 

viruses and those circulating, as well as on the age and 
immunocompetence of the recipients; often 30-70%



Side Effects

• Vaccines are safe.
• Local reactions

• Pain
• Bleeding or bruising
• Redness or swelling
• Lump at site of injection

• Systemic reactions
• Fever
• Crying/crankiness
• Fatigue/sleepiness
• Poor appetite
• Myalgia/arthralgia
• Headache
• Syncope (adolescents)
• Rash (measles or varicella)

• Rare Reactions
• Anaphylaxis
• Febrile seizures
• Others

• Brachial neuritis (DTP)
• Hypotonic-hyporesponsive syndrome 

(DTP)
• Vaccine-Associated Paralytic 

Poliomyelitis (OPV)
• Intussusception (Rota)
• Transient Thrombocytopenia (MMR)
• Herpes Zoster (VZV)
• Guillain-Barré Syndrome (Adult flu)
• Myocarditis (COVID-19)

• NOT AUTISM



Measles, Mumps, Rubella

• Found in MMR and MMRV, live attenuated, SQ
• Efficacy/Effectiveness

• Measles
• Antibodies develop in 95-98% after first dose and is lifelong, but up to 5% lose protection 

over time
• After two doses, >99% develop serologic evidence of immunity

• Mumps: post-licensure data show effectiveness of 78% after one dose and 88% 
after two doses

• Rubella: one dose confers long-term immunity in >90%

• Recommended for two doses, typically given at 12-15mo and again at 4-
6yo

• Can be given at 6-11mo for international travel
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Human Papillomavirus

• Found in one vaccine in US, IM
• 9-valent (HPV9) for types 6, 11, 16, 18, 31, 33, 45, 52, 58 for 9-26yo 
• No longer available: Quadrivalent (HPV4)

• Immunogenicity
• >97% of recipients develop HPV antibodies

• Efficacy
• Highly effective at preventing cervical cancers, genital warts, anal 

cancer/precancer
• Impact on oropharyngeal cancers not yet known
• In US, prevalence of vaccine-type HPV decreased ~60% in 14-19yo girls within 

first 6 yrs after HPV vaccination program began in 2006
• Offers no protection against HPV acquired prior to immunization

• In June 2020, FDA approved new indication: for prevention of 
oropharyngeal and other head and neck cancers (based on effectiveness 
for anogenital disease)
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Influenza

• Two forms of vaccine
• Inactivated Influenza Vaccine (IIV), previously IM or intradermal, available in 

trivalent (IIV3) and quadrivalent (IIV4) formulations; now just IM and IIV4
• Live-Attenuated Influenza Vaccine (LAIV), intranasal, only quadrivalent

• Was not available for use during 2016-17 and 2017-18 seasons due to poor effectiveness against 
the H1N1 component, but came back in 2018-19

• Strains selected for inclusion in the seasonal influenza vaccine may vary 
yearly based on the anticipated predominant influenza strains expected to 
circulate in the US in the upcoming season

• The quadrivalent formulation for 2021-22 includes two antigenically distinct 
lineages of influenza B viruses (Victoria and Yamagata) as well as influenza A (H3N2) 
and A (H1N1)

• The influenza A H3N2 and H1N1 components are new in 2021-22
• In 2020-21, the H3N2, H1N1, and B Victoria components were new
• In 2019-20, the H3N2 and H1N1 components were new 
• In 2018-19, the H3N2 and B Victoria components were new
• In 2017-18, the H1N1 component was new
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Influenza

• Efficacy/Effectiveness
• Varies yearly depending on similarity 

between vaccine viruses and those 
circulating, as well as on the age and 
immunocompetence of the recipients

• Influenza vaccine typically provides better 
protection against H1N1 and B strains than 
H3N2

• In 2018-19, effectiveness was 29%
• In 2019-20, 39% against all flu; 30% against 

H1N1; 45% against B/Victoria
• Antibody titers wane up to 50% of their 

original levels 6 to 12 months after 
immunization



COVID-19

• Found in three vaccines authorized by the FDA for emergency use in 
the US (as of 8/6/21): Pfizer-BioNTech, Moderna, and Janssen

• Mechanism
• Pfizer and Moderna utilize mRNA to encode the spike protein
• Janssen uses an Adenovirus vector

• Differences
• Pfizer: two formulations

• 12 years and up, 2 shots three weeks apart
• 5-11 years, 2 shots three weeks apart

• Moderna: 18 years and up, 2 shots four weeks apart
• Janssen: 18 years and up, 1 shot

• Booster: all three vaccines now recommended for booster in 18+ population
• Efficacy

• Pfizer: 95%
• Moderna: 94.1%
• Janssen: 66% moderate/severe disease, 85% severe/critical

• Side effect profile similar to flu: pain at injection site, fatigue, headache, 
myalgias, chills, arthralgias, fever

• Myocarditis?



Herd Immunity



Vaccine Antigen Counts Over Time

• 1960: Smallpox, Polio, Diphtheria, Tetanus, Pertussis
• 3217 antigens

• 1980: MMR replaced Smallpox, DTP, Polio (OPV)
• 3041 antigens
• The complete vaccine schedule from birth to 18 years totaled 15,096 

antigens

• Today: DTaP/Tdap, MMR, Varicella, IPV, Hib, PCV13, Hep A and B, 
MCV4, HPV9, Rota, Influenza

• 177 antigens (16 vaccine preventable diseases)
• The complete vaccine schedule from birth to 18 years totals 653 

antigens (less than one dose of DTP, which was used until 1997)
• Now we can add COVID-19!



Vaccine Hesitancy and Refusal
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History

• Smallpox
• Edward Jenner’s smallpox vaccine led to Anti Vaccination League and Anti-

Compulsary Vaccination League in England in 1800s
• Turn of 19th century saw smallpox outbreaks in US leading to vaccination 

campaigns
• Anti Vaccination Society of America founded in 1879
• 1902: Cambridge, Mass mandated smallpox vaccination during an outbreak; Supreme Court 

ruled in favor of the city’s mandate

• Cutter Incident
• 1955: 200 people paralyzed and 10 deaths after contracting polio from the Salk 

polio vaccine that was not inactivated despite the manufacturers’ adherence to 
government standards

• Many lawsuits against vaccine manufacturers

• DPT
• 1970s and 1980s: increase in lawsuits against vaccine manufacturers due to 

unsubstantiated concerns about neurologic damage due to DPT
• By 1984, only one US company still manufactured DPT



Government Oversight

• 1986: National Childhood Vaccine Injury Act (NCVIA)
• Vaccine Information Statements (VIS), NVICP, VAERS

• National Vaccine Injury Compensation Program (NVICP, started in 1988)
• Intended to prevent liability suits from driving vaccine manufacturers from the 

market (no-fault system)
• Funded by tax on each vaccine dose
• Those claiming vaccine injury cannot sue the manufacturer without first filing a 

claim with NVICP
• There is a table with known adverse events and a formula for claim 

reimbursement for the known event

• Vaccine Adverse Events Reporting System (VAERS, started in 1990)
• Voluntary reporting system, anyone can make report
• CDC then investigates the event
• However, this is limited by under-reporting and reporter bias
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Anti-Vaccine Celebrities

• Jenny McCarthy
• Jenna Elfman
• Jim Carrey
• Alicia Silverstone
• Charlie Sheen
• Kirstie Alley
• Selma Blair
• Mayim Bialik
• Billy Corgan
• Lisa Bonet
• Aidan Quinn

• Rob Schneider
• Miranda Bailey
• Erin Brockovich
• Juliette Lewis
• Holly Robinson Peete
• Bill Maher
• Kristin Cavallari
• Alex Jones
• Michele Bachmann
• Robert F. Kennedy, Jr
• Donald J. Trump



Pro-Vaccine Celebrities

Elvis gets the polio vaccine on the Ed Sullivan Show at 
CBS Studio 50 in NYC in 1956

• Chelsea Clinton
• Salma Hayek
• John Oliver
• Kristen Bell
• Kim Kardashian
• Jennifer Garner
• Bill Gates
• Sarah Michelle Gellar
• Jennifer Lopez
• Kristi Yamaguchi

• Michelle Obama
• Amanda Peet
• Marc Anthony
• Julie Bowen
• Keri Russell
• Ewan McGregor
• Jon Stewart
• Lenny Kravitz
• David Beckham
• Serena Williams
• Stephen Colbert





2015: Disneyland Measles Outbreak



School Exemptions from Vaccination

• All states allow medical exemptions
• 44 states allow religious and/or personal belief 

exemptions
• West Virginia, Mississippi, California, Maine, New 

York, and now Connecticut do not allow religious 
or philosophical exemptions

• Delaware allows medical and religious exemptions, 
but not personal belief exemptions, PA allows all

• Individuals with exemptions can be excluded from 
school during outbreaks
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Types of Vaccine Hesitant Parents

1. No specific objection to vaccines but 
concerned due to media and word-of-mouth 
rhetoric

2. Concerned about specific vaccines (i.e. MMR)
3. Concerned about the timing of the 

recommended vaccine schedule
4. Opposed to all vaccines without exception 

(including religious or philosophical reasons)



• MMR and Autism
• Evidence is strong that MMR does not cause autism

• Thimerosal and Neurodevelopmental Disorders
• Evidence is strong that Thimerosal does not increase the risk of autism or other 

neurodevelopmental disorders

• Vaccines and Guillain-Barré Syndrome
• GBS has been inconsistently found to be associated with Influenza vaccination, but 

the increase in risk is small and less than the increase in risk following natural 
Influenza infection

• Vaccines and Autoimmunity
• No evidence linking autoimmune disease and vaccines

Vaccine Controversies



Vaccine Controversies

• Fetal Tissues
• Varicella, Rubella, Hepatitis A, and one form of Rabies vaccine are made by growing 

viruses in fetal embryo fibroblast cells first obtained in early 1960s
• Vatican statement on immunization allows for use of these vaccines

• HPV Vaccine Safety
• Several studies support the safety of this vaccine

• Aluminum in Vaccines
• Evidence supports safety of aluminum adjuvants in vaccines

• Too Many Too Soon
• Immune system of infants is quite capable of handling the number of antigens in 

vaccines
• Studies have not found increased risk of adverse outcomes related to number of 

vaccines or antigens received early in life



Ethics of Vaccine Hesitancy and Refusal

• Autonomy
• Parental Preference
• Patient vs Parent (adolescents and HPV)

• Beneficence
• Best interest of Patient
• Best interest of Society
• Best interest of the Practice

• Non-maleficence
• Who is at risk of harm?

• Justice
• Protection of the vulnerable
• Distribution of resources



Under-Immunized Children: A Vulnerable Population

• Caregivers are making inadvisable medical decisions (at least regarding 
immunization)

• Child has relative immuno-deficiency compared with peers
• At risk for serious, life-threatening, old-school diseases (measles, pertussis, 

varicella) and severe preventable diseases such as meningitis and influenza
• At higher risk for cancer (HPV, Hep B)
• Protected by herd immunity only

• Decreased access to adequate medical care due to significant increase 
in pediatric providers dismissing these families

• Leads to clustering in “vaccine friendly” practices
• Families seek alternatives to modern medicine
• Further erodes trust in the healthcare system



Options

• Document refusal and continue Doctor-Patient Relationship
• Refusal to Vaccinate Form

• Legal intervention?
• Imposing care against the wishes of parents has not been successful with regard to vaccines
• There is a legal right in US to refuse vaccinations; this is based on common and statutory law

• Dismiss the patient
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Characteristics Of Physicians Who Dismiss Families for Refusing Vaccines 
(O’Leary 2015)

• Objectives: assess pediatrician and family practice physician experience 
with and response to vaccine refusal, and association of this response 
with state exemption laws

• Methods: nationally representative survey of AAP and AAFP members
• Results:

• 51% often required parents to sign a refusal to vaccinate form
• 21% of pediatricians and 4% of FPs often dismissed families for refusing a vaccine
• Pediatricians who dismissed families were more likely to be in private practice, 

from the South, and reside in a state WITHOUT personal belief exemption law



Dismissing the Family: Pros and Cons

• Pros
• Reduces number of unvaccinated children in the office (waiting room)
• Teaches the family the importance of vaccines
• Physician is not comfortable working with families with substantial differences 

in values and beliefs
• Physician is not comfortable working with families that reject their professional 

advice
• Cons

• Forces these patients to see another doc, often a “vaccine-friendly” physician 
that serves many vaccine hesitant families

• Access to other physicians may be limited, leading to increasing health 
inequities and vulnerable status

• Missed opportunity for continued education about vaccination
• Missed opportunity for preventive counseling in the event of disease exposure 

or outbreak
• Dismissal does not result in getting the child vaccinated
• “As provider tolerance decreases, hesitant children become more clustered in a 

smaller number of practices and eventually are not able to find a practice that 
will accept them.” (Buttenheim 2013)



Continuing DPR

• Pros
• Continued opportunity for education

• Studies have shown that continued communication can lead to 
favorable outcomes

• Can keep track of unvaccinated children and provide 
preventative counseling in case of outbreak or exposure

• Maintains family’s trust in the medical establishment to not 
abandon them when there is a disagreement

• Cons
• Condones poor choices by parents
• Exposes our vulnerable patients to vaccine-preventable 

diseases
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Approach to Hesitant Families

• Establish rapport, trust, therapeutic alliance
• Listen carefully and respectfully to the parents’ concerns

• Elicit the reasons for their concerns about vaccines
• Educate the family about what is and is not known about the risks and benefits of 

immunization
• Correct misperceptions and misinformation
• Compare the risks of the vaccine with the risk of being unimmunized
• Provide resources
• Share real life stories

• Work with the family
• If they have concern about a specific vaccine or giving many vaccines at once, despite 

your best efforts, consider giving less shots at once
• Don’t give up

• Continue to discuss immunization at future visits; with time and trust, many families 
change their minds
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Evidence-Based Techniques

• Presumptive Approach
• “Zuri is due for her vaccines today” versus “What do you think about doing vaccines today?”

• Motivational Interviewing
• Not paternalistic
• Technique to guide conversations in non-confrontational manner to lead patients and caregivers to their own decisions to 

follow vaccine recommendations
• Persistence

• Persistence after initial resistance
• Persistence over time



Upstream Approaches

• State Level (advocacy!)
• Eliminate non-medical exemptions
• Add vaccines to public school mandate (i.e. HPV, COVID-19, Influenza)

• Practice Level
• Protocol for Under-Immunized Patients
• Maintain registry of under-immunized patients to notify in the event of a 

regional outbreak (i.e. MMR)
• When sick, these patients should be masked and brought directly to exam room 

(or triaged in parking lot)
• Mandate regular well visits, no walk-in visits
• Refusal to Vaccinate Form
• Quality Improvement initiatives to improve vaccination coverage

• Registries to identify Gaps in Care; Standing orders; Vaccinate at all opportunities
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Thank You!
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