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A B S T R A C T

Background: In 2019, the World Health Organization (WHO) flagged vaccine hesitancy as one of the top 10
threats to global health. The drivers of and barriers to under-vaccination include logistics (access to and
awareness of affordable vaccines), as well as a complex mix of psychological, social, political, and cultural
factors.
Increasing vaccine uptake: There is a need for effective strategies to increase vaccine uptake in various
settings, based on the best available evidence. Fortunately, the field of vaccine acceptance research is
growing rapidly with the development, implementation, and evaluation of diverse measurement tools, as
well as interventions to address the challenging range of drivers of and barriers to vaccine acceptance.
Annual Vaccine Acceptance Meetings: Since 2011, the Mérieux Foundation has hosted Annual Vaccine
Acceptance Meetings in Annecy, France that have fostered an informal community of practice on
vaccination confidence and vaccine uptake. Mutual learning and sharing of knowledge has resulted
directly in multiple initiatives and research projects. This article reports the discussions from the 7th
Annual Vaccine Acceptance Meeting held September 23–25, 2019. During this meeting, participants
discussed emergent vaccine acceptance challenges and evidence-informed ways of addressing them in a
programme that included sessions on vaccine mandates, vaccine acceptance and demand, training on
vaccine acceptance, and frameworks for resilience of vaccination programmes.
© 2021 The Author(s). Published by Elsevier Ltd on behalf of International Society for Infectious Diseases.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
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The World Health Organization (WHO) flagged vaccine
esitancy as one of the top 10 threats to global health in 2019
World Health Organisation, 2019b). Vaccine hesitancy has
esulted in recent measles outbreaks, such as that in Samoa in
019, with almost 6000 cases of measles and 83 deaths due to
nder-vaccination resulting from hesitancy compounded by
tructural and systemic problems (Thornton, 2020; World Health
rganisation, 2019a). While public health organisations strive to
rovide interventions to promote vaccination at the population
evel, these are not always based on data about the vaccination
rivers and barriers and may instead reflect entrenched practices
McCoy, 2019). Accordingly, there is a need for effective strategies,
ased on the best possible evidence regarding drivers and barriers,
o enhance vaccine demand, acceptance, and uptake in all settings.
rivers and barriers include logistics, as well as complex
sychological, social, political, and cultural factors. The field of
accine acceptance research is growing rapidly with the develop-
ent, implementation, and evaluation of diverse measurements
nd interventions to address this challenge (Cella et al., 2020;
lson et al., 2020; World Health Organisation, 2020).
Several ongoing global initiatives are focusing on the question of

hich drivers and barriers are important and how to address them.
or example, the WHO and United Nations Children’s Fund (UNICEF),
n partnership with Gavi, the Vaccine Alliance (GAVI), the US Centers
or Disease Control and Prevention (CDC), and the Gates Foundation,
ave set up ‘The Vaccination Demand Hub’ to improve coordination
nd harmonise the delivery of support and technical assistance to
ountries (Vaccination Demand Hub, 2021). The Vaccination
cceptance Research Network (VARN) has launched a global
etwork of multidisciplinary researchers and immunisation pro-
ramme managers to address immunisation programme challenges
nd improve vaccination acceptance (Vaccination Acceptance
esearch Network (VARN), 2019). The Vaccine Safety Net (VSN),
hich the WHO established in 2003 to counterbalance unbalanced,
isleading, and alarming vaccine safety claims published on the

nternet (World Health Organisation, 2003), collates a worldwide
etwork of websites that provide reliable, balanced information on
accine safety for healthcare professionals and the public. Before
eing included in VSN, websites are evaluated using criteria for good
nformation practices. In September 2019, there were 75 websites
rom 34 countries in 24 languages, with another 20 being evaluated
Vaccine Safety Net (VSN, 2020).

Another initiative is the annual Vaccine Acceptance Meetings,
osted by the Mérieux Foundation in Annecy, France, initiated in
011. These meetings have fostered an informal community of
ractice on vaccination confidence and vaccine coverage that
acilitates mutual learning and sharing of knowledge (Fondation
erieux, 2011). Many initiatives and research projects have

esulted (Thomson et al., 2018). This article presents a summary
eport of the topics and conclusions from the 7th annual meeting
eld in September 2019, attended by 79 people from 24 countries
nd diverse sectors. Participants discussed emergent vaccine
cceptance challenges and evidence-informed ways of addressing
hem in a programme that included sessions on acceptance and
ptake, training, frameworks for resilience of vaccination systems,
nd vaccine mandates.

resentations on vaccine acceptance and uptake

national immunisation programmes to develop, monitor, and
evaluate tailored evidence-based strategies to improve and sustain
vaccination uptake. In November 2018, a WHO global expert group
called ‘Measuring Behavioural and Social Drivers of Vaccination’
(BeSD) was established to oversee the development of tools,
including quantitative surveys and interview guides for measuring
and addressing the reasons for under-vaccination, and tracking
consistent, comparable data. Following the introduction to BeSD’s
work, many subsequent presentations focused on specific aspects
of the behavioural and social drivers of vaccination.

Clinical encounters with medical and allied health providers are
a key example. While it is generally agreed that family physicians
are trusted sources of vaccination information, only minimal
attention has been given to the role of complementary and
alternative medicine (CAM) providers in parental decision-making
about vaccinations, despite CAM being used by 25–50% of the
population in Western countries (Attwell et al., 2018b; Wardle
et al., 2016). In Switzerland, the results of a study involving 17 CAM
providers showed that they dialogued with their patients in terms
of individual choice and personal context, rather than focusing on
public health benefits and consequences (Deml et al., 2019). CAM
providers were not categorically opposed to vaccination, but
expressed nuanced, vaccine-specific attitudes and argued in favour
of patient choice.

Educating children

Educating children is another approach for building vaccine
confidence in future generations by increasing technical knowl-
edge, generating positive associations with vaccination, harnessing
gamification, and supporting the rollout of vaccines to those in less
prosperous nations. A school-based Internet learning resource in
Canada, called ‘Kids Boost Immunity,’ is leading the field (Kids
Boost Immunity, 2020). Teachers have access to over 60 free
lessons and quizzes to engage digital-age students in grades 4–12,
developed by teachers and health professionals in collaboration
with government and non-governmental organizations, including
UNICEF Canada, and some funding from private companies. The
content is aligned with the school curriculum and includes topics
such as evaluating online information sources, global inequality in
health, the immune system, antibiotics, germs and infections, how
diseases spread, outbreaks, and vaccines. When children get >80%
of the quiz questions right, they earn a vaccine for a disadvantaged
global child, donated through UNICEF Canada. The spirit of
competition is encouraged, and the programme displays rankings
of the schools by the number of vaccines earned.

Other initiatives

The Sabin Vaccine Institute led the launch of the VARN to
respond to the WHO’s call for concerted efforts to tackle the
challenge of vaccine hesitancy (Vaccination Acceptance Research
Network (VARN), 2019). VARN’s mission is to build and advance a
multidisciplinary network that uses social and behavioural science
to address vaccination acceptance and demand challenges in
global immunisation programmes. Since the launch of the VARN
website, nearly 90% of those who have registered have said that
they are interested in connecting with experts, about 80% are
looking for networking opportunities with colleagues from other
disciplines or research funding, and 75% are interested in
nfluences of motivation

Motivation to accept vaccination and get vaccinated is
nfluenced by various social and practical factors (Brewer et al.,
017). Understanding these factors will help country and sub-
18
professional meetings and conferences.

Behavioural insights

Behavioural insights, popularised by Thaler and Sunstein’s
influential book Nudge, are also used in vaccine acceptance
9
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research, as recognised in the growing use of terminology about
behavioural and social drivers of uptake, and the drawing of
lessons from cognate areas (Thaler and Sunstein, 2008). In the
United Kingdom, the Behavioural Insights Team, created in 2010,
assesses how psychological and behaviour insights, i.e. the way
people make choices, respond to options, perceive the world, and
behave, can be used to improve the design of policy (Behavioural
Insights Team, 2010; Institute for Government, 2010). Behavioural
scientists conceptualise two systems for thinking about behaviour,
one intuitive for immediate actions and the other deliberate for
long-term actions. The Behavioural Insights Team built on this
insight to develop the EAST framework (Easy, Attractive, Social,
Timely) (Behavioural Insights Team, 2012). Using this approach,
the efficacy of different online prompts as a means of improving
registration for the UK organ donor programme following renewal
of a vehicle tax disc were assessed. An important lesson for vaccine
acceptance initiatives is that it is difficult to know what will work,
and it is important to test messages on individuals from the target
audience.

Behavioural insights are already being used in the field of
vaccination promotion and acceptance to encourage parents to
vaccinate, for example, in the PromoVac study in Canada. The results
from this study demonstrated how an intervention based on
motivational interviewing of parents at birth lowered vaccine
hesitancy and increased both their intention to vaccinate their infant
at 2 months of age and the actual vaccination coverage up to 24
months (Gagneur et al., 2019a; Lemaitre et al., 2019). Using
motivational interviewing in an educational session fosters a
patient-oriented and tailored session, welcoming parents at their
individual level of knowledge while respecting their beliefs. Parents
can discuss theirconcerns freelyand askquestions aboutvaccination
without feeling judged, which helps to forge a strong relationship
with healthcare practitioners. Healthcare practitioners can thus
identify parental concerns or misconceptions about vaccination and
provide tailored information. The parents can then explore theirown
ambivalence, find their own arguments for change, and make an
informed decision to vaccinate their child or not. Information should
be given at the right time, which in the case of PromoVac was 2
months before the first childhood vaccine, allowing parents
sufficient time to take their decision (Gagneur et al., 2018).

Vaccine hesitancy and acceptance studies in low- and middle-income
countries

Many studies focusing on vaccine hesitancy and acceptance
have been conducted in the more economically developed
countries (MEDC); however, we need more studies from low-
and middle-income countries (LMICs) that take into consideration
their unique characteristics. In LMICs, study participation is
sometimes motivated by political, social, and economic factors,
e.g., the provision of free medical care. For example, the decision to
participate in malaria vaccine trials in three LMICs was primarily
driven by the provision of health care and community and
domestic hierarchies versus individual choice (van den Berg et al.,
2019). There are also other technical limitations and enablers that
need to be considered in LMICs, such as SMS to mobile phones,
which could be a cost-effective way to reach larger populations to
improve health outcomes. One study in Pakistan found that
automated mobile phone-based personalised messages (SMS or
automated call) improved childhood vaccination uptake at 6, 10,

underway to assess an intervention to promote human papillo-
mavirus (HPV) vaccination using an ‘agony aunt’, Baza Shangazi,
who answers questions about health, including HPV vaccination.

Results from a study among parents in Diapé, Côte d’Ivoire,
showed that almost 30% of the children were not fully vaccinated
and that there is a need to strengthen maternal awareness-raising
activities on diseases, immunisation schedule, and knowledge
about the benefits of immunisation. A study from Sudan reported
that although parental attitudes and negative beliefs played a role
in measles vaccine hesitancy, programmatic aspects of vaccine
delivery were also important.

Presentations on training in vaccine acceptance

Training initiatives for health professionals

As health professionals are reported to be the most trusted source
of vaccine information, they need suitable training in vaccine
acceptance to help them to identify parents’ concerns and provide
targeted information to parents to help them make informed
decisions about vaccinating. This training should increase their
confidence for discussing vaccination with their patients by
increasing their knowledge about immunisation, and teach them
how to communicate with vaccine-hesitant individuals. In Quebec, a
three-module e-learning programme has been developed to train
vaccination counsellors in the governmental EMMIE programme
based on the PromoVac strategy outlined above, i.e., an educational
session with parents at birth using motivational interviewing
techniques (Gagneur et al., 2019a, b; Gagneur et al., 2018; MSSS,
2019). In the USA, training in an announcement approach for HPV
vaccination involving a 1-h in-person session using a standard slide
set and script, was shown to improve vaccination uptake on the same
day as the visit (Malo et al., 2018).

The International Pediatric Association Vaccine Trust Project is
a multi-stakeholder global initiative that will aim to equip,
empower, and galvanize health professionals to advocate vaccina-
tion, through a blended-learning ‘train-the-trainer’ programme
containing eight evidence-based modules (International Pediatric
Association, 2018).

In addition to these more formal initiatives, healthcare
providers need access to the right resources for effective
communications that address hesitancy. A scoping review showed
that although many no-cost, downloadable interventions have
been developed to support healthcare providers to communicate
with vaccine-hesitant parents/individuals, many are hard to find
(Karras et al., 2019). Efforts should be focused on making such
existing resources more easily available, for example via a central
repository.

In Australia, a multi-component P3-MumBubVax intervention
for pregnant women has been developed in the context of
influenza and pertussis vaccination (Kaufman et al., 2019). The
intervention includes practice-level prompts, training for mid-
wives based on motivational interviewing (drawn from North
American experiences described above), identification of midwife
vaccine champions, and a comprehensive website with portals for
midwives and parents. A pilot study demonstrated that self-
reported maternal vaccine uptake was 82% for influenza and 93%
for pertussis following the MumBubVax intervention package
(Kaufman et al., 2020).
and 14 weeks of age compared with a usual care control group in
those who received the messages (Kazi et al., 2019).

In Rwanda, a branded narrative story-based intervention has
been implemented to increase vaccine uptake; this has been done
via Ni Nyampinga, which is a platform for girl empowerment
covering a variety of subjects. A proof-of-concept study is
190
Presentations on resilience of vaccination systems

Health system resilience can be defined as the capacity of health
actors, institutions, and populations to prepare for and eff ;ectively
respond to crises, to maintain core functions when a crisis hits,
and, informed by lessons learned during the crisis, reorganise if
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onditions require it (Kruk et al., 2015). The global aim of having
esilient health systems is to protect human life and produce good
ealth outcomes for all during a crisis and in its aftermath.
esilient vaccination programmes require funding, which in turn
equires proof that vaccination makes a difference. They also
equire trust in vaccination, which comes from utilisation and
ommunication with the health system (Ozawa et al., 2016). It is
mportant to distinguish between populations that are hard to
accinate because of their low demand and populations that are
ard to reach because of supply issues, as these groups will need
ifferent strategies (Ozawa et al., 2019).
Resilience-building should draw from empirical research about

xisting and emerging threats to systems and populations. For
xample, in Australia, annual influenza vaccination is recom-
ended for children aged 6 months and older and pregnant
omen, but uptake is low. Influenza is responsible for more
hildren being hospitalised than any other vaccine-preventable
isease. Semi-structured interviews of parents of hospitalised
hildren highlighted that lack of knowledge, inconvenient
accination pathways, and perceived non-seriousness of influenza
ontributed to non-vaccination of their hospitalised child (Carlson
t al., 2019). Hence multifaceted interventions, including improv-
ng access, awareness, recommendations, and opportunities, are
eeded to increase vaccination coverage (Dubé et al., 2018;
abersaat and Jackson, 2020).
The priority areas defined by the WHO for providing technical

upport and partnering to improve childhood vaccination uptake
ithin multicomponent strategies include service quality (targeting

ndividuals), equity (targeting the community), and resilience
targeting the public) (World Health Organisation, 2017a, b).
ulticomponent strategies that ensure equitable access to vaccina-

ion services and quality of vaccination services (including training
or healthcare professionals), as well as interventions to enhance
accine confidence and ensure informed vaccination decision-
aking, are needed to promote vaccination programmes resilience.
here is a need for country-level data to inform evidence-based
ommunication strategies to address vaccination hesitancy.
Misinformation on vaccination on the Internet and social media

lso needs to be addressed as part of resilience-building.
nderstanding the different online communication strategies
sed by pro- and anti-vaccination organisations will assist with
his. Although both pro- and anti-vaccination websites use
ersonal stories and emotional posts to communicate, these tools
re more central to the overall anti-vaccination communication
trategy (Kata, 2012). In addition, anti-vaccination strategies claim

 loss of freedom of choice, generate institutional mistrust, and
romote information on alleged (i.e., non-proven) safety issues,
hereas pro-vaccination communication strategies use proven

acts and scientific authority to debunk myths and disinformation.
he capacity to mobilise effective strategies promptly will be
entral to a resilient vaccination system.
Effective oversight and engagement with social media is

nother key pillar of vaccination systems resilience. Exposure to
witter in the USA was reported to be more strongly associated
ith lower one-dose HPV vaccine coverage in females in 2015 than
ocio-economic factors (Dunn et al., 2017). Another study reported
hat misinformation travels about six-times faster on Twitter than
alid information (Vosoughi et al., 2018). However, directly
onfronting disinformation may legitimize the disinformation in
eople’s minds (Broniatowski et al., 2018). It is also important that

Promoting vaccination resilience needs collaboration between
governments, individuals, and communities, the private sector,
healthcare professionals, and healthcare systems. The multi-
agency Vaccination Demand Hub will produce a strategic
communications guide to build a positive information environ-
ment, a quick reference guide on how to communicate about
vaccination for media professionals, and the vaccination literacy
content for 10–13-year olds (Vaccination Demand Hub, 2021).

Presentations on mandatory vaccination

In some regions, governments are embracing mandatory
vaccination as a tool to increase vaccine uptake (Attwell and
Navin, 2019). In Samoa, a 6-week state of emergency was declared
in 2019 when 5600 cases of measles and 81 deaths were reported
(Reuters, 2019a, b). One measure under the state of emergency was
mandatory measles vaccination for all unvaccinated citizens.
Australia, Italy, France, and California have all adopted restrictive
mandates with no personal belief opt-outs. In 2019, additional
American states required measles vaccine for day-care school
entry, with only medical exemptions. In 2020, Germany imple-
mented a similar measles mandate for day-care and preschool
entry, with a fine for those who refuse (Attwell et al., 2019, 2018a;
CDC, 2016; Eddy, 2019).

When jurisdictions modify their existing mandatory vaccina-
tion policies, this can involve making them more comprehensive
(adding vaccines, as in France and Italy), removing pre-existing
non-medical exemptions (Australia and California), imposing new
consequences for non-compliance (Italy, Australian states), and
ramping up enforcement practices (France and Italy). Govern-
ments utilise a variety of levers from fines to exclusion from
services such as schools and childcare and from welfare benefits, to
impose consequences intended to motivate the vaccine-hesitant
and change the behaviour of refusers.

While restrictive mandates may play an important role in
behaviour change and disease prevention, they also provoke
concerns about balancing individual choice and liberty with disease
prevention. In some settings, they provoke ethical or constitutional
questions about rights and duties that are not easily answered.
However, answers should relate to the specific structure of the
mandate under consideration, including its consequences (Navin
and Attwell, 2019). Public and private institutions are the gate-
keepers responsible for enforcing the mandate, which can generate
conflicts of interest for employees, business operators, and health-
care professionals in public and private healthcare and educational
settings. They may also have financial or medical interests not to
exclude children from education and care, as this may conflict with
their public health values (Navin and Attwell, 2019).

There are also concerns that jurisdictions implementing
restrictive mandatory vaccination policies may not be exhausting
persuasive options and eliminating barriers to access. For example,
vaccines in France are still not fully funded by the government, and
while most people can access them without cost through health
insurance, some families are left behind (Ward et al., 2019). Best
practice resorts to restrictive mandatory vaccination policies only
after other tools have failed (Omer et al., 2019).

Evidence from the USA, which provides a type of ‘natural
experiment’ because there is wide variation in state school entry
vaccination requirements, shows more exemptions, lower vaccine
coverage, and more disease outbreaks in states that are more
ocial media platforms work to limit the spread of vaccine
isinformation, and some progress has been made: since
eptember 2019, Facebook apps and Twitter have directed
ndividuals looking for information on vaccines to ‘validated’
ebsites such as the WHO, CDC, UNICEF, and Gates Foundation
ebsites (World Health Organisation, 2019c).
19
permissive (Bradford and Mandich, 2015; Omer et al., 2008, 2006;
Omer et al., 2012; Vaz et al., 2020). Accordingly, some experts
propose a ‘sweet spot’ with nudge-based policies making
exemptions difficult, but not impossible, to obtain (Omer et al.,
2018). This approach can then be bolstered by following up other
categories of children, such as those who were enrolled
1
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conditionally in school but are not up to date with their vaccines.
This latter strategy has had a greater impact on reducing the
number of unvaccinated children in California than the state’s new,
strict mandatory law (Delamater et al., 2019).

The California case shows that mandates are not guaranteed
solutions to the problem of vaccine refusal. The suitability and
effect of mandates are context-specific, and what works in one
setting may not work in another. Historically, states with less
accessible non-medical exemptions, and therefore more restrictive
mandates, have higher numbers of medical exemptions (Stadlin
et al., 2012). California has seen a ‘replacement effect’ of this
nature, whereby unvaccinated families are now inflating catego-
ries of ‘medical exemption’ and ‘mandates not applicable’, meaning
they are home schooling or utilising federal disability provisions to
maintain some school access (Delamater et al., 2019). Through
such mechanisms, clusters of children who are not up to date
persist in the state’s north, despite the abolition of non-medical
exemptions (Pingali et al., 2019).

Since January 2018, France has had 11 mandatory childhood
vaccines. In April 2019, it was reported that there was a 36.4%
increase (75.7% vs 39.3%) in coverage with the first dose of
meningococcal C vaccine at 7 months of age for infants born
between January and May 2018, compared with those born
between January and May 2017 (French Government, 2019).

In jurisdictions that implement more restrictive mandates,
attention should be paid to the epidemiology and regional
variations in coverage and also to adverse consequences for the
socially disadvantaged. As governments try to attain target vaccine
coverage to ensure community protection (herd immunity),
particularly for measles, restrictive mandates may prove legitimate
and useful tools, depending on their political and cultural
acceptability and if they do not raise concerns about individual
rights and freedom. The devil, as always, lies in the detail, and any
requirements to vaccinate should be just one element in a
multifaceted intervention in which governments fund vaccines,
invest in properly researched and targeted communications,
employ nudges, and empower health professionals to have
productive conversations with families (Omer et al., 2019).

Conclusions

The community of practice that has grown from the Fondation
Mérieux annual meetings once again shared their experience with
diverse, inspirational approaches to vaccine hesitancy that can be
adapted to other settings. Some members provided updates of their
ongoing initiatives, such as EMMIE, BeSD, and VARN. Others were
new to the community, such as the school-based programme ‘Kids
Boost Immunity’ initiative. Health systems needto build resilienceso
that they can respond to vaccination crises and, very importantly,
recover from them. This requires proactive actions, such as media
monitoring and occupation of the communication space to avoid
leaving vacuums for others to fill. All through the meeting, the
importance of collaboration with partners and stakeholders and
tailoring strategies to the specific needs was emphasized.

During this 7th annual meeting, we saw that through the
informal community of practice it is possible to foster collabo-
rations and to cross-fertilise by sharing new and exciting
approaches, many of which themselves come from collaborations
between members of the community of practice. The attendance at
these meetings has increased over the years, and while we had to
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