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Intelligence is ...	what an	
intelligence test measures
Boring,	1923



Us,	today.	

definitions

overview of scales

What does
it mean:	
to measure

What do	the
scales predict?	

Vaccine hesitancy is ...	
what a	hesitancy scale measures?



• Vaccine hesitancy (the roof - MacDonald	et	al.,	2015)
• delay in	acceptance or refusal of vaccination despite availability of vaccination

services.	Vaccine hesitancy is complex and context specific,	 varying across time,	
place and vaccines.	It is influenced by factors such	as complacency,	 convenience
and confidence.	

• Vaccine confidence (the thinking and feeling- MacDonald	et	al.,	2015)
• trust that parents or health-care	providers have (1)	in	the recommended

immunizations,	(2)	in	the provider(s)	who administers vaccines,	and (3)	in	the
process that leads to vaccine licensure and the recommended vaccination
schedule.

• Vaccine demand (the taking action – SAGE	WG	SO2,	2017)
• actions of individuals and communities to seek,	support and/or advocate for

vaccines and vaccination services,	…	fostered by governments,		immunization
programme managers,	public and private		sector providers,	local leadership and
civil society organizations hearing and acting on	the voices of individuals and
communities.

• Vaccine acceptance (the behaviour - Orenstein et	al.,	2015)
• the timely receipt of all	 childhood vaccines as recommended when vaccines and

vaccine services are available.

Some definitions – the words we use



The	3	C	Model	of vaccine hesitancy

• Confidence
• trust in	effectiveness and safety of vaccines and the
system that delivers them (health care	workers,	
politics)

• Convenience	(aka	Constraints)
• physical availability,	affordability and willingness-to-pay,	geographical
accessibility,	ability to understand (language and health literacy)	and appeal of
immunization service

• Complacency
• perceived risks of diseases are low;	vaccination not	seen as necessary,	lack	of
knowledge,	no will-power	

MacDonald	et	al.,	2015



Extension	of the 3C	model:	5Cs

• Calculation
• individuals’	engagement in	extensive	informationsearch

• Collective	responsibility
• the willingness to protect others byone’s own vaccination bymeans of herd
immunity;	the flip-side is the willingness to free-ride	when enough others are
vaccinated

More	definitions:	
• Antecedents of vaccination (Brewer	et	al.,	2018;	Betsch	et	al.,	2018)

• Whatwe feel or think about vaccination,	barriers and enablers,	factors such	as
confidence,	convenience,	complacency,	calculation,	collective responsibility –
and others.	

• Psychological	representationsof the world around us
• E.g.,	access problems create perceived barriers

Betsch	et	al.,	2018



vaccine hesitancy

vaccine confidence

...	as a	mental	representation

on	an	individual	level!		



Overview
of scales

- a	screening
of the „market“

Behavioural Insights Summer	School	(2018)

Betsch	et	al.,	2018	(https://psyarxiv.com/ytb7w/)
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attitude
r =	.78

Trust	in	providers
r =	.46

Trust	in	
institutions
r =	.32

confidence

Betsch	et	al.,	2018

Creating a	new measure menas to establish
construct validity



Measures that assess
predominantly confidence
correlate highly (ca.	r =	.70,	.80	
and higher)

à If youwant to measure
confidence:	choose one

How do	the
measures relate
to each other?	

N	=	350	parents;	Mturk sample,	49%	women
Betsch	et	al.,	2018



How well do	the measures predict vaccination status?	

• Going beyond confidence:	Measures differ in	how good they explain
vaccination status
• US	sample

• Measles uptake (n =	301;	parents of children >=2	years)
• Ca.	40%	of explained variance:	VAS,	5C	
• Ca.	30%:	PACV,	VCS,	VHS

• HPV	uptake (n =	97;	parents of children >=	11	year)
• Over	35%:	5C
• 30%:	PACV,	GVCI
• ca.20%:	VCS,	VHS,	VAS

• Influenza	uptake (n =	316)
• Above 20%:	5C
• Below	20%:	VHS,	VAS,	PACV,	GVCI,	VCS

Broader measures explain
„more“	behaviour

Betsch	et	al.,	2018	(https://psyarxiv.com/ytb7w/)



http://www.vaccineconfidence.org/research/the-state-of-vaccine-confidence-2016/

Opportunity:	Monitoring	



Challenge	and opportunity:	monitoring
• WHO	asks	countries	to	monitor	and	report	vaccine	hesitancy in	their	
annual	joint	reporting	form	(JRF)	to	monitor	changes	and	trends	over	
time	and	to	detect	vaccine	concerns	early

Lane	et	al.,	2018WHO/UNICEF	Joint	Reporting	Form	on	Immunization

Based on	assessment:	
ca.	30%	of reporting

countries



Opportunity:	Intervention	planning

• Goal:	increase vaccine acceptance (influenza,	 pneumococcal vaccine)	for 60+
• Measure:	5C	psychological antecedents of vaccination

• Identified antecendents:	 confidence,	complacency,	collective responsibility,	 calculation
• More	research informed the intervention!

• Intervention:	 flyers &	posters,	doctors &	pharmacies as multipliers
• Confidence:	adress and debunk myths,	explain potential	side effects
• Complacency:	explain increased risk of sepsis
• Collective	 responsibility:	explain herd immunity
• Calculation:	provide information

• Measure:	5C	pre-post
• Identified changes in	5C:	none.	
• Self reported vaccine uptake among thosewho saw the campaign:	influenza+	13%;	pneumococcal +11%
• Actual vaccine uptake:	pending

measure intervention measure

Betsch,	Rossmann	et	al.,	2018



Challenge:	adapt to other
(cultural)	contexts

Adeyanju &	Betsch,	in	prep

MMR

confidence

complacency

constraints

calculation

collective responsibility

compatibility with religious beliefs

Having receivedMMR	vaccine (some or all	doses)	vs.	not	received.	Controlling	 for age and education.	

Nagelkerke‘s
R2 =	.19

PRELIMINARY	DATA!



Challenge:	adapt to other
(cultural)	contexts

MMR

confidence

complacency

constraints

calculation

collective responsibility

compatibility with religious beliefs

Nagelkerke‘s
R2 =	.	25

US	Sample,	MMR	
childhood vaccination:	
calculation,	constraints
(R2 =	40%)
Betsch	et	al.	(2018)

Adeyanju &	Betsch,	in	prepHaving receivedMMR	vaccine (some or all	doses)	vs.	not	received.	Controlling	 for age and education.	

Lots	of variance unexplained!

PRELIMINARY	DATA!



Summary:	Measures,	opportunities,	challenges
• Measures

• There are various scales thatmeasure vaccine hesitancy,	
confidence,	acceptance,	vaccine antecedents ...

• Most	of the existing scales measure confidence
• Intercorrelationsof the total	scores are relatively high,	but:

• Scope varies (e.g.	adult,	childhood vaccines)
• Ability to predict vaccine uptake varies
• Confidence is not	always the issue!

• Challenges
• The	scale(s)	may miss	important issues

• „Garbage in,	garbage out“	
• Cultural	differences
• Different	relevant	antecedentsper	vaccine

• Opportunities
• Monitoring,	interventionplanningand
evaluation,	screening

• Vision:	Online	hub	for sharingdata

ü Monitoring
ü Comparison
ü Synthesis
ü Diagnosis	
ü Interventions
ü Evaluation	



L.	Korn P.	Schmid C.	Holtmann D.	Heinemeier S.	Eitze L.	Steinmeyer C.	Adeyanju N.	Küpke

Science	knows no country,	because knowledge belongs to humanity
and is the torch that illuminates the world.	Pasteur	

Thank you for your attention



https://psyarxiv.com/ytb7w/download


