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Outline

• Review of interventions

• Policy-level intervention

• Vaccine laws as nudges

• Ongoing studies & future directions
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Search Strategy

• Systematic literature search :

• PubMed, CENTRAL, EMBASE and PsychInfo. 

• Publications from 1990 – 2012

• Only primary reports of intervention studies 

with quantitative outcome measures

• Interventional studies (natural or scientific experiment) 

• with outcomes that measured parental vaccine refusal 

behavior, attitudes toward immunization, and/or intent 

to vaccinate
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Quality Assessment Using GRADE

• Criteria for downgrading quality

1. Risk of bias

2. Indirectness of evidence 

3. Imprecision 

4. Inconsistency across studies.  

5. Publication bias
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Quality Assessment Using GRADE

•Criteria for upgrading quality

1. Strength of association or large 

magnitude of effect

2. Dose–response relationship 

3. Antagonistic bias and confounding
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Conclusions I

1. Most studies scored low on GRADE criteria

• Score range 1-2 (out of 4)

2. Vaccine mandates work may but might not be 

applicable in all situations
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Sadaf et al., Vaccine, 2013



Conclusions II

3. Most studies evaluating the impact of parent-

centered information/education reported 

improvement in parents’ intentions to vaccinate. 

• However, data for parents’ attitude changes very 

inconsistent 

4. Improvement in parents’ intentions in some studies 

without a change in attitudes
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Sadaf et al., Vaccine, 2013



Caveats

• Only quantitative studies

• Most studies from the U.S.

• No packages evaluated

• A few important studies have come out since the review
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VACCINE MANDATES AS 

NUDGES
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Vaccine Mandates & Choice Architecture

• In the U.S., vaccines are mandatory at school 

entry 

• Laws permit certain exemptions from mandatory 

immunization. 

• Mandates work by changing the balance of 

convenience in favor of vaccination. 
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School Immunization Requirements

• State laws (not federal)

• Major role in low rates of vaccine preventable 

diseases 

• Exemptions

• Medical

• Religious 

• Personal belief (philosophical) exemptions



Ease of Exemption Criteria

1. Standardized form was permissible versus a letter 

written by a parent

2. Where the parent obtained the form (i.e., school versus 

the health department)

3. Form needed to be notarized

4. If a letter from the parent was required, whether or not 

the parent needed to expend extra effort to determine 

how the statements in the letter needed to be worded
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Ease of Obtaining Vaccine Exemptions –by State

Omer et al., New England Journal of Medicine . 2012
Figure (with updated 2013 data) created by Mother Jones 



Nonmedical Exemptions by Ease of Exemption  1991 - 2007

Easy Exemption Policy

Medium Exemption Policy

Difficult Exemption Policy

Omer  et al., JAMA, 2006 

Data updated



Mean (95% CI) Rates of Nonmedical Exemptions 

by Ease of Exemption, 2006–2011

Omer  et al., New Eng Journal of Medicine, 2012 



Associations between State Exemption Policies and 

Pertussis Incidence, 1986-2004

Unadjusted IRR 

(95% CI)

Exemption ease

Difficult Reference

Medium 1.27 (1.06-1.51)

Easy 1.90 (1.60-2.28)

Adjusting for allowing parental signature for school immunization forms, proportion inside urbanized area, income 
(11 categories), and education (7 categories)

Omer et al., JAMA, 2006 

Adjusted IRR 

(95% CI)

Reference

1.35 (0.96-1.91) 

1.53 (1.10-2.14)



Relative Risk of Measles and Pertussis in

Exemptors from School Laws

CO (1987-98) 22 5.9

U.S. (1985-1992) 35 

Feikin et al. JAMA. 2000; 

Salmon et al, JAMA. 1999.

Measles Pertussis



Omer et al., New Eng Journal of Medicine, 2009  

WA State Counties’ School Entry Exemption Rates

2006-2007



Relative Locations of Pertussis Space-time Clusters & 

Exemptions Spatial Clusters

Unadjusted OR

3.0 (2.5 – 3.6)

Adjusted OR

2.7 (2.2 – 3.3)

Overlap of 

Exemptions 

Clusters  with 

Pertussis Clusters

Omer , Enger,  Moulton et al., Am. J. Epi., 2008



School-level Personal Belief Exemption Rates 

Overall & by School Type
California 1994-2009
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Are Recent Medical Graduates More Skeptical 

of Vaccines?
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Mergler et al., Vaccines , 2013





Legislation Related to School Immunization 

Mandates, 2009-2012

• 36 immunization bills introduced

• Restricting exemptions: 5

• 3 passed

• Expanding exemptions: 31

• 0 passed

Omer  et al., JAMA, 2014 



ONGOING STUDIES & 

FUTURE DIRECTIONS
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Practice, Provider and Patient components = “P3”
package
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Practice-level components

-Vaccine champion

-Lapel buttons

-Posters

-Brochures

Provider-level components

-Provider-to-patient 
talking points

-Peer-to-peer 
vaccine promotion 
education

Patient-level components

-iPad-based interactive 
tutorial

-Maps to local 
pharmacies/health 
departments that 
provide vaccines

Outcome:
Patient 
receipt of 
influenza
and/or Tdap 
vaccine
during 
pregnancy

Slide Courtesy: Chamberlain



P3 package 

components 
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Gain vs. Loss Frame Messages

Slide Courtesy:  Frew
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Vaccine Promotion Activities to Increase Coverage in Areas 

Participating in Pneumococcal Vaccine Introduction Impact 

Assessment and Lessons Learnt

With Aga Khan University in Pakistan

1.Common package of interventions
• Baseline GIS mapping of coverage at and feedback to health officials on areas 

of very low coverage

• District officials and EPI staff training and sensitization on value of vaccines

• Assistance with developing vaccine management tools for district health team

• Mass local radio messaging on Sindhi stations

• Ensuring availability of EPI cards and plastic envelopes for disbursement to 

vaccinees

2.Monitoring and Improvement Initiative Intervention in 

targeted areas
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Monitoring and Improvement Intervention
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Thank You!



Under-vaccination & Pertussis Risk in 8 VSD HMOs

35

Glanz et al, JAMA Pediatrics. 2013


