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Executive
summary

Approach

This report was prepared by the European Observatory
on Health Systems and Policies, on the request of the
European Commission. It begins with the recognition
that the design and operation of health systems can
influence vaccine uptake, while noting that there are also
many factors relating to individuals who chose to, or not
to, be vaccinated. The report has three components. The
first is a review of the current situation within the EU
on vaccine uptake and vaccine-preventable disease. The
second is an umbrella review of systematic reviews on
health system related factors influencing vaccine uptake.
The third is a summary of country fiches that describe
the organization and delivery of vaccination programmes
in EU Member States. These were commissioned by the
European Observatory in May 2018 and drafted in May-
September 2018. The country fiches are included in the
Appendix of this report.

The number of vaccines available has increased rapidly
in recent years and while some form part of a common
package used to immunize children, others are given
only to particular groups, such as travellers (e.g. yellow
fever or cholera) or those at occupational risk (e.g. rabies).
Moreover, the situation is constantly changing, with
new vaccines being added to schedules and, in a few
cases, such as smallpox or Paratyphoid A and B, being
removed, either because the threat no longer exists or
the vaccine has limited effectiveness. Consequently, a
comprehensive overview of vaccination in Europe would
be extremely detailed and, more importantly, soon out of
date. Therefore, we focused this review on two exemplar



vaccines, both well established in routine use everywhere,
which illustrate many of the issues that affect most or all
vaccines. The two exemplars are, firstly, one common
childhood vaccination (against measles) and, secondly,
one common adult vaccination (against influenza).

The current situation

In recent years, the European Union (EU) has been
facing several serious outbreaks of vaccine-preventable
diseases including measles outbreaks in EU Member
States. Vaccination coverage rates for the first dose of
the vaccine against measles vary from 85% in Italy to
99% in Luxembourg and Hungary, with the average
for the EU (93.6%) falling below what is required to
ensure herd immunity. Similar variations can be seen for
other vaccinations, including influenza immunization
programmes targeting older adults who are at greater risk
of severe complications.

The overview of systematic reviews

The overview of systematic reviews, supplemented
by European reports and reviews, sought to identify
the necessary health system factors for the successful
operation of a vaccination programme. Our starting
point was that the best results are to be expected within
a system that includes a set of key components, linked
together effectively.

After searching the literature, we identified 45 systematic
reviews relating to health system factors and childhood
or influenza vaccination programmes in Europe. While
wide-ranging, they did not cover the entire health system
and the focus of the evidence was on public attitudes,
vaccine hesitancy, inequalities or interventions aimed
at increasing coverage. Funding, enacting legislation,
supply of materials and systems for monitoring outcomes
were not covered by any of the included systematic
reviews. Only a minority of individual studies related
to childhood or influenza vaccination programmes in
Europe, with much of the cited evidence generated in
the United States. Reports from European organizations
(WHO Europe, ECDC, VENICE etc.) went some way
to filling the gap, but these reports tend to be based on
surveys or the collated opinions of experts rather than
reviews of interventional or observational studies.

The organization and delivery of vaccination services

Comparative analysis of country fiches

Governance

In terms of the governance of vaccination programmes,
there is a dedicated agency in charge of developing and
overseeing implementation of national vaccination plans
and programmes in each of the EU Member States. This
is usually the Ministry of Health or a subordinated
agency, often supported by technical advisory groups or
committees.

In all EU Member States, vaccination programmes are
organized at the national level, whereas the regional level
tends to be charged with overseeing implementation
of vaccinations and monitoring vaccination coverage.
However, there are some countries where the regional
level has latitude to modify national vaccination
programmes and recommendations to local needs. This
includes Denmark, Germany, Spain and Sweden.

In 9 EU Member States (Bulgaria, Croatia, Czech
Republic, France, Hungary, Italy, Poland, Slovakia and
Slovenia), vaccinations against measles are mandatory
for children, while in the remaining 19 countries
they are voluntary, but recommended by the relevant
authorities. However, the distinction between voluntary
and mandatory immunization is not always clear-cut.
In several countries (Cyprus, Germany and Greece)
vaccinations are formally voluntary, but vaccination
certificates are required for the enrolment of children in
schools or kindergartens.

In contrast, vaccinations for adults against influenza
are voluntary in almost all EU Member States. The
sole exception is Slovakia, where vaccination against
influenza is mandatory for any person living in social
care facilities, as well as for any person at increased risk
of infection due to living or working in an area with the
presence of avian influenza.

The countries have embraced a mix of incentives and
sanctions to improve vaccination coverage. These include
awareness campaigns, financial rewards for parents or
health care providers, and financial sanctions or denying
school or kindergarten entry for those who refuse
(mandatory or even voluntary) vaccinations.

Specific targeted measures for vulnerable groups of
the population are adopted in a number of countries
(including Croatia, Finland, Germany, Greece, Ireland,
Luxembourg, Malta, the Netherlands, Portugal,
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Romania, the United Kingdom). These include, in
particular, actions for refugees and asylum-seekers, often
as part of routine medical screening upon entry to the
country. Other countries (including Croatia, the United
Kingdom, Ireland and Romania) also offer targeted
measures for minority ethnic groups, such as the Roma
and Traveller communities.

Only 12 EU Member States reported using a population
register as the basis for their vaccination programmes.
In some of the other countries (e.g. Bulgaria, Estonia,
Poland, Spain, and the Netherlands in the case of
influenza), the registries of health care providers (usually
GPs) or health insurance funds are used to monitor
vaccination uptake and invite patients for vaccinations.

The methods used to estimate vaccination coverage
rates also differ between countries. There are differences
for both the numerator (the number of people being
vaccinated) and the denominator (the number of people
who could be vaccinated). Only some countries use
population registries as the denominator for calculating
rates. Others use records of health care providers (patient
lists) and lists of people covered by health insurance
funds. Calculation of the numerator is based on varied
sources, including data on reimbursements for providers,
sales data and reports by health care providers. Some
countries also use surveys to establish vaccination rates.

Provision

Measles vaccinations for children are provided in most
EU Member States through primary care physicians or
nurses. Depending on the organization of primary care
in the country, this can include paediatricians, general
practitioners (GPs), school physicians, and nurses in
various settings, such as GP practices or school health
services. Given that measles vaccinations for children are
provided at different ages, with the first shot typically
given at 12 months and a second shot often several years
later (the timing of the second shot differs widely between
countries), different types of providers and professionals
can be involved. School health services play an important
role for the second shot in a number of countries, whereas
pharmacies and pharmacists do not tend to play a role.

For adult vaccinations against influenza, the principal
health care providers are physicians and nurses in primary
health care, although with differences between countries
as to whether this task is performed by physicians,
nurses, or both. In some countries, vaccinations are

also offered by public health institutions. Occupational
health services play an important role in a number of
countries for those who receive influenza vaccinations
to protect them against occupational health risks, such
as health workers. Only six countries (Ireland, Latvia,
Malta, Portugal, Sweden, and the United Kingdom)
report the availability of influenza vaccinations in
(some) pharmacies, although these are now also being
introduced on a pilot basis in Estonia and France.

Financing

In all EU Member States, childhood vaccinations against
measles are free of charge at the point of delivery. The
only exception is the private sector in Cyprus, where
patients have to pay the cost of the vaccine and of the
vaccination.

For adult vaccinations against influenza, most (21) EU
Member States provide vaccinations free of charge at
the point of delivery for those groups of the population
targeted by the respective national vaccination
programme, e.g. people aged 65 years and above. In seven
countries (Austria, Belgium, Bulgaria, Estonia, Latvia,
Poland and Slovenia) targeted patients need to pay at least
part of the costs for adult vaccinations against influenza.

Key barriers and facilitators

For measles, the country reports identified a number of
barriers to effective vaccination coverage, with only five
countries (Cyprus, Denmark, Luxembourg, Portugal
and Sweden) not reporting any major barriers. The factor
mentioned in most country fiches (20 countries) was
vaccine hesitancy. Seven countries acknowledged a failure
to reach vulnerable groups of the population. Six of the
reports mentioned a lack of awareness in the population
as one of the barriers to effective vaccination coverage.
Five countries reported insufficient training or vaccine
hesitancy among health professionals. Factors related to
the organization, provision and financing of vaccination
services were only reported by very few countries, with
two (Latvia and Romania) reporting short-term shortages
of vaccines, two (Hungary and Lithuania) reporting a
shortage of resources, and three (Greece, Ireland and
Lithuania) reporting the lack of a vaccination register as
barriers.

Of the 28 EU Member States, 25 identified key
facilitators for effective vaccination coverage against
measles. The factor mentioned by most (14 countries) was
the inclusion of measles vaccination in the health services



that are publicly funded. This was followed by awareness-
raising campaigns (mentioned in 8 country fiches) and a
good health service delivery network (7 country fiches).
Six countries each mentioned public attitudes that were
conducive to measles vaccination, the important role of
health professionals, and the existence of a monitoring
system overseeing vaccinations, while five mentioned
the mandatory character of measles vaccination, and the
existence of special incentive schemes.

For adult vaccinations against influenza, 20 of the 28
countries identified barriers to effective vaccination
coverage. The most commonly mentioned barrier
(described in 15 of the country fiches) was lack of
awareness among the general population, with people
being unaware of the potentially serious consequences
of infection. The related issue of vaccine hesitancy
was pointed out by 11 of the countries, linking low
vaccination coverage to anti-vaccination movements. The
existence of out-of-pocket payments as a barrier to higher
coverage rates was pointed out by 9 countries.

Only 12 of the 28 countries identified facilitators for
effective vaccination coverage against influenza. These
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include media campaigns to raise awareness in the general
population and among health workers, the involvement
of employers and professional societies, outreach services,
financial incentives for providers of immunizations, and
the provision of influenza vaccinations in pharmacies.

Conclusion

This report and the underlying country fiches document
the sustained efforts undertaken by EU Member
States in addressing vaccine-preventable diseases. They
provide an insight into what has been achieved, but also
where further improvements could be made. The main
perceived barrier for improved vaccination coverage is
vaccine hesitancy and lack of awareness in the general
population, but also among health workers. However,
the country profiles also identify many other actions
that health systems can take to improve coverage. These
include a mix of incentives and sanctions, targeted
measures and outreach services for vulnerable population
groups, and an expansion of public financing for
vaccinations against influenza, as well as the removal of
administrative barriers.
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Introduction

Martin McKee, Jennifer Priaulx, Bernd Rechel

The development of vaccines has been one of the greatest
triumphs of scientific medicine. Diseases that once killed
in the millions have been eradicated, as with smallpox,
or their impact has been reduced greatly. Even a few
decades ago, measles, a disease that is entirely vaccine-
preventable, was still killing vast numbers of children in
Sub-Saharan Africa and, even in rich countries, it was a
common cause of death in survivors of childhood cancer
who were, mistakenly, not immunized. While these
numbers declined in recent years and measles became
uncommon in Europe, in mid-2018, the European media
was reporting outbreaks, and some fatalities (1).

There are many reasons why people are not immunized.
They fall into three broad categories. The first two relate
to the individual concerned or, more often, their parents;
the third relates to the health system. First, they may
be unaware of the importance of vaccination, especially
as it is increasingly likely that they have never seen a
case of the disease in question and do not realise how
serious its effects can be. Or they may be unaware of
how to get vaccinated, for example because the necessary
information is in a language they do not understand.
Second, they may reject vaccination because they believe,
wrongly, that it is ineffective or harmful. This belief may
be specific to vaccines or part of a more general distrust,
in government or in the corporations that manufacture
vaccines. Although much attention in the media, the
public health community, and in published research has
focused on factors related to the individual and how to
address them (19-23), as the decision to accept a vaccine
is at least in part a function of the wider system that
delivers immunization programmes, it is important that
questions of uptake are not considered in isolation, and



especially not at the expense of understanding how the
wider system functions and how this affects the overall
effectiveness of the programmes. Consequently, this
report focuses on the third of these categories, the impact
of the health system.

The seemingly simple act of injecting a vaccine into
a child is only possible because of the existence of a
number of well-functioning processes. These include a
population register to identify those who will benefit and,
as importantly, to monitor uptake in different groups
and respond when it falls short of what is expected. Then
there is a system to procure and distribute the vaccines,
especially challenging when supplies are limited. There
is also a need for a system to ensure that there are trained
health workers available to administer the vaccines,
with a detailed knowledge of the indications and, in a
few rare cases, contra-indications. Finally, there should
be a system of governance, providing oversight of the
entire system to ensure that it is working in an effective,
equitable, and sustainable way. Some countries perform
these functions very well, but others are less successful
and in many European countries there are persisting,
and in some cases widening, gaps in coverage, leading to
outbreaks of what should be preventable disease (17, 18).

The report has three elements. First, it reviews the
current situation with regard to vaccine uptake and
vaccine-preventable disease in the European Union (EU).
Second, it reports on a systematic review which sought
to identify those factors related to the health system
that influence the successful operation of a programme.
Finally, it reviews in detail the systems that are in place
in the different EU Member States to deliver vaccination
services, drawing on information provided in country
fiches on the organization, provision and financing of
vaccination programmes in EU Member States (see the
Appendix). The country fiches were commissioned by
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the European Observatory in May 2018 and, following a
common data collection tool, covered:

* the governance of all elements necessary to deliver
vaccination programmes (including agencies
involved, national vaccination plans, population
registries, whether vaccinations are recommended or
mandatory, the existence of sanctions or incentives);

* the organization and provision of vaccination
services, including organizations and professionals
involved (primary health care providers, pharmacies,
public health facilities, schools, etc.);

* the financing of vaccination services, including the
existence of patient co-payments;

e barriers to and facilitators of effective vaccination
coverage.

The number of vaccines available has increased rapidly
in recent years and while some form part of a common
package used to immunize children, others are given
only to particular groups, such as travellers (e.g. yellow
fever or cholera) or those at occupational risk (e.g. rabies).
Moreover, the situation is constantly changing, with
new vaccines being added to schedules and, in a few
cases, such as smallpox or Paratyphoid A and B, being
removed, either because the threat has been removed or
the vaccine has limited effectiveness. Consequently, a
comprehensive overview of vaccination in Europe would
be extremely detailed and, more importantly, soon out
of date. Thus, for the purposes of the country fiches
and the comparative analysis, we focus on two exemplar
vaccines, both well established in routine use everywhere,
which illustrate many of the issues that affect most or all
vaccines. The two exemplars are, firstly, one common
childhood vaccination (against measles) and, secondly,
one common adult vaccination (against influenza).
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Vaccine uptake
and vaccine-
preventable
disease in the EU

Bernd Rechel

In recent years, the EU has been facing several serious
outbreaks of vaccine-preventable diseases. This included
measles outbreaks in EU Member States, with an
increasing numbers of cases (Figure 1) and deaths
(Figure 2). Even these numbers however may be an
underestimate, in particular for Romania, where the
sustained outbreak has led to delays in reporting to
international databases (2).



The organization and delivery of vaccination services

Figure 1 Measles notification rate per million population in EU/EEA countries, 1 July 2017- 30 June 2018
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Figure 2 Number of measles deaths by country, EU/EEA, 1 July 2017- 30 June 2018
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The measles outbreaks can be linked to insufficiently ~ markedly across EU Member States, with many falling

high vaccination coverage in some countries (2), or to below the target of 95% coverage which is needed to

gaps in vaccination coverage among vulnerable groups ensure herd immunity (Figure 3).

of the population. Overall vaccination coverage differs

Figure 3 /mmunization coverage for measles, first dose, 2016
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In 2017, only four EU/EEA countries achieved at least
95% vaccination coverage for both doses of measles-

containing vaccine (Figure 4).
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Figure 4 Vaccination coverage for the first (upper panel) and second (lower panel) doses of measles-containing vaccine, by country,
EU/EEA, 2017
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EU Member States also differ in the intensity of seasonal influenza vaccination (Figure 6) and in their vaccination
influenza (Figure 5), whether they recommend seasonal ~ coverage (Figure 7).

Figure 5 Influenza intensity in Europe 2016-2017
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Figure 6 EU/EEA Member States recommending seasonal influenza vaccine for older age groups, 2014-15 and 2007-08
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Figure 7 Seasonal influenza vaccination coverage rates in older age groups, 29 EU/EEA Member States, 2007-08 to 2014-15
influenza seasons
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While a large body of work has been undertaken
to explore vaccine hesitancy (the refusal or delay in
acceptance of vaccines) among the general population
and health workers (7, 8) and how to address it (9), the
organization, financing and provision of vaccination
programmes in Europe have so far received less attention.
This study aims to shed light on these health system
related aspects of vaccination programmes, in order to
identify aspects that could be strengthened to improve
effective vaccination coverage.

Previous studies have explored the role of national
advisory groups in immunization policy-making
processes (10), with an ECDC study on practices of
immunization policy-making finding that 26 of 28
participating EU/EEA countries had technical advisory
groups in place, although with wide variety in structures

(11). Other work was conducted on the organization and
quality of HPV vaccination programmes (12), and drivers
and barriers of rotavirus vaccination in Europe (13). A
study on adult vaccination policies in Europe found
major variation in terms of recommendations, funding
and coverage (14).

There is also evidence on coverage gaps in vulnerable
groups of the population, such as migrants and refugees
(15). A Guide to tailoring immunization programmes
(TIP) for vulnerable groups was developed by the WHO
Regional Office for Europe in 2013. By 2016, the tool
had been used in Bulgaria, Lithuania, Sweden and the
United Kingdom, aiming to improve vaccination services
for Roma, pregnant women, migrants and religious

objectors (16).
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A conceptual framework

This chapter seeks to identify the factors that relate
to the design and operation of health systems that are
necessary for the successful operation of a vaccination
programme. Our starting point is that the best results
are to be expected within a system that includes a set of
key components, linked together effectively, with each or,
ideally, all, actively managed. We identified the following
components of a comprehensive programme:

*  Generating and applying evidence — decisions
on what vaccines to include, target groups and
schedules

*  Funding — payment for vaccines and those
administering vaccines

* Enacting legislation — legal basis for immunization,
including whether it is mandatory, what sanctions
exist for non-compliance and exemptions

*  Setting professional roles — restrictions on who can
administer vaccines

*  Supplying materials — procurement and
distribution of vaccines

* Registering the population — creation and
maintenance of a register of those eligible for
immunization

Monitoring public attitudes — who monitors public
attitudes, concerns and who responds to them
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*  Governing the system — overall responsibility
for achieving uptake, other actors involved and
mechanisms to hold them accountable

* Evaluating progress — monitoring of uptake
including identification of problems, including for
disadvantaged groups

*  Monitoring outcomes — monitoring adverse effects

We are not examining individual motivations or the
role of social, cultural, and political factors, such as
arguments about individual autonomy versus collective
action, as these have been addressed in detail elsewhere.
We have confined our review to Europe, reflecting
both the salience of concerns about low uptake in some
European countries and the challenge of contextualising
with confidence research from other settings.

Objectives

To conduct an overview of systematic reviews,
supplemented by European reports and reviews,
that evaluate health system components, barriers
and facilitators to establishing effective childhood
immunization and influenza vaccination programmes at
health system and health service level. To identify gaps
in the evidence and make recommendations for future
research.

Methodology
Search and selection

Our priority was to search for systematic reviews of
health system factors affecting the implementation of
immunization programmes, including barriers and
facilitators. However, given the anticipated paucity of
evidence for the system as a whole, we incorporated
European reports and reviews (including non-Cochrane
systematic reviews) to supplement the results of our
search. A protocol was registered beforechand on
PROSPERO, an international database of prospectively
registered systematic reviews in health and social care

(hetps:/fwww.crd.york.ac.uklprospero).

We searched electronic databases, including the
Cochrane Database of Systematic Reviews (CDSR), Ovid
Medline, Ovid Embase, Web of Science, PsychInfo and
Google Scholar), using a pre-defined search strategy.
European health organization websites were also searched
and any relevant publications retrieved (for example:
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WHO Regional Office for Europe, ECDC (European
Centre for Disease Prevention and Control), VENICE
(Vaccine European New Integrated Collaboration Effort)
Project, European Council, European Commission,
VaccinesEurope.eu). We also searched the London
School of Hygiene and Tropical Medicine database of
all systematic reviews for vaccines, created for the WHO
(www.nitag-resource.org) (reported in Fernandes et al
2018 (24)). Reference lists of included reports and reviews
were manually searched to identify any additional reviews
from the grey literature. Papers with abstracts published
in English, French and German between January 2000
up to and including May 2018 were considered for
inclusion in order to provide the most up to date evidence.
One reviewer selected the studies to include according
to the selection criteria in Box 1. Reasons for exclusion
included studies not being about Europe, being about a
single European country, not being a review or report,
not related to immunization/vaccination, population
not children or influenza (or about pandemic flu), no
programme or policy specified, no health system factors,
focus on personal or cultural behaviour, language other
than English, French or German, no abstract available
or duplicates.

Data extraction and synthesis

One author extracted data from each included review
using a data extraction sheet. The original data extraction
form summarized key information from each review,
including authors, year of publication; objectives;
population; information about the interventions assessed;
outcome indicators and conclusions, focused on the
information needed for the health systems framework.
A formal assessment of the quality of the reviews was
not conducted given the range of types of review and
report to be included and because our goal was primarily
to map potential factors. In view of the wide variety of
evaluations and interventions likely to be included within
the eligible reviews and reports, no subgroup analyses
were planned.

A narrative synthesis of collected data was conducted. An
overall description of included reviews (e.g. an ‘Overview
of reviews’ table) and synthesis by health system domain
related to according to the health systems framework,
considering physical resources, human resources,
intellectual resources, social resources, health system
financing, governance and delivery. We allocated each
systematic review to the most relevant sub-system
although there is obviously some overlap with other sub-
systems within some of the reviews.
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Box 1 Inclusion criteria

Types of study

immunization or influenza vaccination.

Condition or domain

relevant target population.

Participants/ population

Intervention(s), exposure(s)

programmes.

Comparator(s)/control

Outcome(s)

Cochrane systematic reviews and non-Cochrane systematic reviews supplemented by European reports and reviews including
non-systematic reviews or reports from the grey literature covering countries in the EU that have a primary focus on childhood

This review focuses on the health system factors that influence performance of population-level vaccination programmes in the

Children under school age — standard scheduled vaccinations including TB (BCG), Rotavirus, Diphtheria, Tetanus, Pertussis,
Poliomyelitis, Haemophilis influenza type B infection, Hepatitis B, Pneumoccocal disease, Meningoccocal disease, Measles,
Mumps, Rubella, Varicella and human papillomavirus (HPV) (although the latter is later we included it to maximize the evidence),
older people (influenza only), at risk groups (influenza only) (seasonal not pandemic, bird, swine flu etc).

All types of national or regional immunization interventions including organized and non-organized programmes. These may
include legislation, policies, guidelines, recommendations, mandatory vaccinations schedules, strategies, governance, surveillance
and services. We also considered barriers and interventions to improve the effectiveness and efficiency of immunization

If relevant, no immunization intervention or alternative immunization interventions from the above.

The primary outcomes of interest relate to provider-level and system-level factors: legislation, policies, guidelines,
recommendations, mandatory vaccinations schedules, strategies, governance, surveillance and services. We also considered
barriers and interventions to improve the coverage, effectiveness and efficiency of immunization programmes. Contextual factors
associated with the coverage, effectiveness and efficiency of immunization programmes: physical resources, human resources,
intellectual resources, social resources, health system financing, governance and delivery

Results of the literature search

The results of the search and selection process are
presented in Figure 8.

Characteristics of included studies

The review identified 1425 publications of which 264
were included for full text review, based on an initial
assessment of titles and abstracts. After full text review,
143 publications were included for data extraction, which
included an additional 27 papers from manual searching.
45 were systematic reviews, 6 were non-systematic
literature reviews (reviews including a search strategy),
32 were European reports and 51 were reviews (reviews
with no reference to a search strategy). Given the more
robust nature of systematic reviews, these were prioritized
for data extraction.

Summary of evidence from systematic reviews
within the health systems framework

Most of the 45 systematic reviews covered various
immunization topics (n=19), childhood immunization
(n=17), influenza (n=5), HPV (n=3) or measles (n=1).
An analysis of the included systematic reviews using
the health systems framework showed that most of the
available evidence is allocated within the monitoring
public attitudes sub-system (n=23). A smaller number of
reviews covered other sub-systems including generating
the evidence (n=3), professional roles (n=3), registering
the population (n=2), governing the system (n=6) and
evaluating progress (n=7). There was some overlap
between sub-systems for several of the reviews but one
review in particular covered multiple sub-systems (24).
Fernandes et al. (24) reviewed all systematic reviews
relating to vaccination and so could not be categorized.
Ryan et al (25) also covered several sub-systems but
the focus was on public attitudes, also including the
systematic reviews in this review (26-34).

13
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Figure 8 Flow diagram of search and selection process

INITIAL DATABASE SEARCH RESULTS
Ovid (Medicine, Embase) = 1252 (1438-186 before year 200)
Psychinfo = 2
Web of Science = 48
Cochrane Library = 123
Total = 1425

PAPERS EXCLUDED BASED ON
ABSTRACT/TITLE = 1161

Not immunization/vaccination = 233
Intervention — not programme or policy = 146
Not health system factors = 279
Personal or cultural =1
Not children or influenza = 276
Not European = 98
Single Euro country = 118
Other/no abstract/NA = 10

FULL TEXT PAPERS FOR REVIEW
BASED ON TITLES AND ABSTRACTS

Ovid (Medicine, Embase) = 215
Psychinfo = 0
Web of Science = 24
Cochrane Library = 25
Total = 264

INCLUDED BASED ON FULL TEXT EXCLUDED BASED ON FULL TEXT = 148

OVID Embase/Medicine = 95
(including 6 systematic reviews)
WoS = 6 (including 2 systematic reviews)
Cochrane = 15
(including 15 systematic reviews)
Plus additional papers:

Internet sources = 5
Manual searching = 13
Bibliography searching = 9

Not European = 4
Single European country = 6
Not review or report = 4
Not immunisation/vaccination =8
Population not children or influenza = 6
Not programme or policy = 2
Not health system factors = 72

Personal or cultural behaviour = 1
Other — language/no abstract = 9

Total = 143

FINAL INCLUDED STUDIES FOR
DATA EXTRACTION
143

(including 45 systematic reviews)

Although the included systematic reviews, in their
entirety, fitted the inclusion criteria for this review, many
of the individual studies identified by those reviews
were not relevant (based on information provided
in the systematic review). For the most part, this was
because the studies were not European studies, did
not address health system factors, or did not relate to
children’s immunization programmes or adult influenza

vaccination.

In 11 systematic reviews, none of the identified individual

studies were relevant to the objective of this review (i.e.

relating to health system factors, from Europe, relating
to childhood or influenza vaccination programmes). In

Duplicates = 24

4 systematic reviews, there was insufficient information
to establish the number of relevant studies and in 2
systematic reviews, the number of relevant studies could
be identified but not specifically referenced. There
were 231 relevant individual studies (where sufficient
information was available), of which 32 individual
studies were duplicated in 46 cases, leaving 185 unique
and relevant individual studies, of which 174 could be
fully cited.

Reflecting the focus of systematic reviews on public
attitudes, the topics included in these studies primarily
relate to understanding determinants of uptake and
evaluating interventions to improve uptake. Interventions
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ranged from increasing understanding of the factors
affecting coverage, interventions to support, promote and
inform both parents and health professionals, and more
complex system-level, multi-factorial strategies to address
level of uptake and inequalities. Other studies from other
sub-systems evaluated decision-making processes and
recommendations at national level, access to vaccination,
financial incentives, information systems and the health
system impact of vaccination programmes.

Summary of other evidence from non-systematic
reviews and reports

Given the paucity of relevant European evidence on
some sub-system factors from systematic reviews, we
supplemented it with evidence from 6 non-systematic
literature reviews and 32 European reports. The majority
of reports are associated with European organizations
relating to public health and vaccination (ECDC, WHO
Regional Office for Europe, the ADVICE project and
the VENICE project). Evidence for all health system
factors is more wide-ranging when considering non-
systematic reviews and reports (8 compared to 6 sub-
systems covered) and these reports go some way to filling
the gaps in the evidence from systematic reviews. There
was no evidence of this type for the sub-systems relating
to setting professional roles or supplying materials.

While covering more sub-systems, the level of evidence
for reports and non-systematic reviews was inherently
lower, with most references to health system factors
being based on expert opinion, either the opinion of the
authors themselves or surveys of individual experts on
vaccination, rather than observational or interventional
studies. Moreover, the limited information about study or
article references provided in the non-systematic reviews
made it more difficult to assess their particular relevance
to this review.

We also considered whether evidence from more general
review articles could fill the gaps where evidence from
literature reviews and reports was not available. We found
that the information provided in reviews was generally
the opinion of the author(s), with occasional reference to
the literature, and did not add much to the information
found in the systematic reviews, non-systematic reviews
and reports. Given the general nature of this data and
the availability of evidence from systematic reviews
and reports we did not extract any data about the
characteristics of the articles.
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Key health system factors highlighted by
the evidence

Generating and applying evidence

The evidence shows the diversity of national-level
recommendations for childhood and influenza
vaccination within Europe. This may be due to
differences in health systems, disease burden, and
decision-making processes, but differences can also be
seen where all of these are similar. Burchett et al. (35)
highlight common categories of criteria that influence
decisions about vaccine adoption across countries, albeit
to varying degrees. The categories are: the importance
of the health problem; vaccine characteristics;
immunization programme considerations; acceptability;
accessibility, equity and ethics; financial/economic issues;
impact; alternative interventions; and the decision-
making process. Yet, recommendations can vary by their
definition of risk groups (69) or recommended ages of
vaccination, if recommended at all (70). A comparison
of four similar Scandinavian health systems showed
different interpretations of disease burden and approaches
to data analysis when establishing vaccination policy
(71). For example, burden can be considered in terms of
number of cases, level of threat to health, mortality or
number of healthcare visits. Inputs and assumptions used
in economic evaluations can also vary widely.

There is scope for harmonization between European
countries in terms of the process and methods for
developing recommendations, including sharing of
resources such as systematic reviews (to avoid duplicated
effort) and agreeing common definitions. This would
have many direct benefits, especially for families moving
between countries, as well as indirect ones, such as
reducing the scope for those opposed to immunization
to portray differences negatively. Common European
guidelines can be established (72) and, unlike across
European countries where recommendations vary widely,
more standardized strategies across US states have
been shown to result in better coverage (73). Broader
outcomes, such as economic analysis in immunization
decision-making, are now widespread in Europe. While
these analyses can assist modelling future effects of
vaccines, comparing different strategies, identifying
critical input parameter, estimating budget impact and
cost-effectiveness, appraisals are generally informal
and without the use of cost effectiveness thresholds or
multiple-criteria decision making (36, 37). Systematic
and harmonized development of recommendations
within a formal framework may facilitate the successful
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implementation and funding of vaccination programmes
(74). However, some differences in process and
recommendations are likely to remain due to varying
national or regional priorities, systems and finance across
Europe.

Funding

Funding mechanisms for vaccination vary across Europe
and across vaccination types, including out-of-pocket,
publicly funded, official health insurance and employer
funding, either in full or in part. Recommendations
that are not accompanied by the necessary funding may
not achieve adequate uptake but different countries in
Europe will have different public health priorities (14).
The ability to fund vaccination programmes (including
capacity, identification of and response to inequalities
in uptake, monitoring and investment, as well as unit
vaccination costs) can be frustrated by financial crises,
although at such times concerted efforts to maintain
vaccination coverage are most important (75). Some
countries, such as those in Southern Europe with fewer
resources available, may also be more sensitive to changes
in funding than other high-income countries where
parental hesitancy is more of an issue in vaccine refusal
than resources available for funding (76).

Enacting legislation

Vaccination programmes can be mandatory, based on
recommendations alone, or a mix of both (77). This is
essentially a political decision, reflecting views about
the relationship between the individual and the state.
However, the available evidence does not provide an
answer to the question of which is best, perhaps because
this will depend on context, while comparisons are
hindered by different definitions of ‘recommended’ and
whether mandatory approaches are consistently enforced,
such as being accompanied by penalties or other
measures to ensure compliance (77).

Professional roles

While the role of professionals is often cited as an issue
in monitoring and responding to public attitudes as part
of their wider role in primary care (e.g. their attitudes
and knowledge of the risks and benefits of vaccination
and subsequent recommendation of vaccination during
routine visits) (38), they may also play a more specific
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part in the implementation and administration of
programmes. Employing lay workers for the purposes of
improving coverage (28) or implementing programmes
within the school system are examples of this, although
the level of success varies by study (78).

Registering the population

Ideally immunization registers should collect data on
vaccines, generate reminders/recall notices, provide
official vaccination forms on request, allow coverage
assessments, be established from birth, linked to health
outcomes (to monitor long term impact and performance),
protect data, allow data sharing and be standardized, such
as using bar coding on vaccines (79). However, not only
do some countries lag behind in terms of establishing
such comprehensive information systems, there are also
certain under-vaccinated population groups (e.g. Roma,
migrants and refugees) that have restricted access to
healthcare and these groups also tend to be those who
may be excluded from medical and population registers
due to high mobility/migration, lack of appropriate
information, fear of legal consequences, economic
environment and insufficient coordination among public
health authorities (39, 40). While improving information
systems may increase overall coverage, more tailored
approaches may be required to address the particular
needs of vulnerable, under-vaccinated groups.

Monitoring public attitudes

There are challenges in terms of vaccination coverage
for certain diseases, in certain countries and particularly
among certain vulnerable population groups across
Europe. This includes both disease outbreaks and
general issues with achieving target coverage rates. In
terms of health system factors, hard to reach groups
can have limited access to healthcare but there are
also geographical, cultural and socioeconomic factors
influencing uptake (80). While there is considerable
evidence on the determinants of vaccination uptake
(41, 42, 44), there is still a need to better understand
the barriers to achieving target rates, particularly for
adults (81) and those from marginalized groups (82) so
that health systems can better address the needs of those
groups.

There are many studies, and systematic reviews of these
studies, investigating interventions to improve uptake,
primarily addressing the knowledge, attitudes and
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decision-making process of parents or adults eligible
for vaccination, be it directly or indirectly through
health professionals or by increasing ease of access (25,
29, 45-52, 57). This review did not aim to investigate
how particular interventions might change behaviour
or address differences due to personal beliefs, culture
or socioeconomic factors, as this is covered elsewhere in
the literature. However, facilitators focused on changes
to the health system can include evidence-informed
routine immunization schedules, political commitment
(including resources), targeted, second-chance/
supplementary immunization strategies, and multi-
sectorial communication initiatives (80). Facilitators
include raising awareness and better understanding the
dynamics of practice (particularly for adults), but this
needs to be accompanied by evidence-based up-to-date
guidelines, national/international recommendations,
surveillance of vaccination rates, opportunities to
provide vaccines more readily, leadership at a European
level and a firm research and action. Reasons for lack of
uptake by adults of influenza vaccination can depend on
perceptions and lack of information but recommendation
by physicians can assist uptake (83). In particular, flexible
vaccine delivery systems are increasingly required due
to the movement of populations across borders, the
existence of specific under-vaccinated populations and
the influence of the anti-vaccination movement (84).

Governing the system

There is a need for political commitment and leadership,
both nationally and internationally for implementation
to be effective (80). There are multiple barriers to
implementation that need to be overcome through
a cohesive approach (85-88). Barriers range from
inadequate funding (not just for the vaccination product
itself but also resources for the implementation of
programmes such as lab supplies, staff and training) to
perceptions to insufficient monitoring (such as variable
and under-reporting of coverage and cases and the quality
or reliability of data). Subsequently, potential solutions
include a combination of education, communication,
funding and improved surveillance.

The types of challenges and solutions may differ
by vaccination programme. For example, there are
particular challenges in terms of improving uptake
of adult vaccination (89). The health system barriers
and facilitators to the effectiveness of vaccination
programmes may also differ according to the level of
centralization and government control (90). The policies
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and practices underpinning vaccination programmes
vary widely across Europe (91, 92). Thus, tailored, goal-
driven programmes, addressing the particular needs of
the public and professionals, including local champions
and experts with influence, and supplementary activities
to address identified local barriers are required (93, 94).
Other health system facilitators to optimal immunization
programmes include surveillance, quality assessment,
lab networks (95), indicators of lab performance (96),
strengthening programmes (registry, reminder and recall
systems, expert advocates) (94) and financial incentives

(26, 59, 61, 97).

Evaluating progress

There is variability of coverage data and information
systems (98) and coverage can be considered an indicator
of success (99). Immunization information systems
are key to the success of a programme (63) including
monitoring and evaluating programmes (100), and
reminder/recall interventions (30, 64, 65). There are
multiple ways to evaluate the impact of new vaccines on
health systems including experiences from a programme,
effectiveness, incidence of disease, herd immunity,
hospitalization and economic evaluation (68).

Monitoring outcomes

Systems to monitor vaccine safety, effectiveness and
performance are key (101-103). The success depends on
the comprehensiveness of the organization of surveillance
schemes including population specific denominators
(104), appropriate surveillance methodologies (105),
serological/molecular surveillance (106) and laboratory
capacity (107). Monitoring migrants is a challenge for
some surveillance systems (108).

Overview of main findings

We identified 45 systematic reviews relating to health
system factors and childhood or influenza vaccination
programmes in Europe. While wide-ranging, they did
not cover the entire health system and the focus of the
evidence was on public attitudes, either understanding
vaccine hesitancy, inequalities or interventions aimed at
increasing coverage. This focus of evidence on uptake
is even more dominant considering that we excluded
14 articles which focused solely on personal or other
reasons. Most of the overlap of the included systematic
reviews occurred within this sub-system. Funding,
enacting legislation, supply of materials and monitoring
outcomes were not covered by any of the included
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systematic reviews. Regarding the evidence included in
these systematic reviews, only a minority of individual
studies related to childhood or influenza vaccination
programmes in Europe, with much of the cited evidence
generated in the United States. Reports from European
organizations (WHO Regional Office for Europe,
ECDC, VENICE etc.) have gone some way to filling
the gap, but these reports tend to be based on surveys or
the collated opinions of experts rather than reviews of
interventional or observational studies.

The organization and delivery of vaccination services

Conclusion

While there is much evidence about the health system
factors influencing the success of childhood and
influenza vaccination programmes in Europe, there
are still gaps that require further research. Much of the
existing research is focused on the United States and
addressing public attitudes. While this is important,
public and professional attitudes are one part of a
complex health system that must be investigated
as a whole, given the interaction of so many of the
influencing factors. Further systematic evidence on the
specific roles of health professionals, supply and systems
for monitoring outcomes of vaccination programmes in
Europe is required.



A
Comparative
analysis of
country fiches

Bernd Rechel

The comparative analysis is based on the information
provided in the country fiches, where more detailed
information can be found, including references and
details for studies and data cited in the country fiches
(see the Appendix).

The comparative analysis aims to set out:

 differences and commonalities in the governance
approach, the financing of vaccination services and
provider organizations involved;

¢ differences and commonalities in success factors and
barriers to effective vaccination coverage.

Governance

In all EU Member States, there is a dedicated agency
in charge of developing and overseeing implementation
of national vaccination plans and programmes. This
is usually the Ministry of Health or a subordinated
agency, often supported by technical advisory groups or
committees.

In all EU Member States, vaccination programmes are
organized at the national level, whereas the regional level
tends to be charged with overseeing implementation
of vaccinations and monitoring vaccination coverage.
Consequently, vaccination programmes or plans tend
to apply to the whole country. In Italy, for example, a
National Immunization Plan 2017-2019 was issued in
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January 2017. Until then, Italy’s vaccination schedules
had been a patchwork of 21 different regional vaccination
schedules; the new plan helped to harmonize these
diverse programmes. The plan sets targets for vaccine
coverage, but also sets out actions to reduce disparities
between Italian regions.

However, there are some countries where the regional
level has latitude to modify national vaccination
programmes and recommendations to local needs.
This includes Denmark, Germany, Spain and Sweden.
Yet, this potential for regional modifications typically
concerns additional vaccinations that go beyond the set
of vaccinations recommended for the whole country.

In 9 EU Member States (Bulgaria, Croatia, Czech
Republic, France, Hungary, Italy, Poland, Slovakia and
Slovenia), vaccinations against measles are mandatory for
children, while in the remaining 19 countries they are
voluntary, but recommended by the relevant authorities.
Italy only added measles to the list of mandatory
vaccinations for children in July 2017, while Romania is
currently discussing whether vaccination should become
mandatory.

However, the distinction between voluntary and
mandatory immunization is not always clear-cut. In
Greece, children require proof of immunization against
measles when enrolling in kindergarten or primary
school, so that the formally voluntary immunization is
de facto mandatory. Similarly, in Germany, vaccinations
are voluntary, but children will only be admitted to day-
care facilities or school if they have received the standard
vaccinations. If the children are not vaccinated, the
parents must prove that they have taken medical advice
on vaccination. In case of a measles outbreak in a day-
care facility or school, the institution is allowed to exclude
unvaccinated children from attendance. In Cyprus too
vaccinations are voluntary, but a vaccination certificate is
needed for enrolment in schools. An attempt to establish
similar procedures in Lithuania failed in 2016.

In contrast, vaccinations for adults against influenza
are voluntary in almost all EU Member States. The
sole exception is Slovakia, where vaccination against
influenza is mandatory for any person living in social
care facilities, as well as for any person at increased risk
of infection due to living or working in an area with the
presence of avian influenza. In the remaining countries,
adult vaccinations against influenza are recommended for
specified groups of the population, such as people aged
65 years and older, pregnant women, people with chronic
conditions or people with serious immunodeficiencies.

The organization and delivery of vaccination services

The countries have embraced a mix of incentives and
sanctions to improve vaccination coverage. These include
awareness campaigns, financial rewards for parents or
health care providers, and financial sanctions or refusal
of school or kindergarten entry for those who refuse
(mandatory or even voluntary) vaccinations.

Specific targeted measures for vulnerable groups of
the population are adopted in a number of countries
(including Croatia, Finland, Germany, Greece, Ireland,
Luxembourg, Malta, the Netherlands, Portugal, Romania,
the United Kingdom). In particular, these include actions
for refuges and asylum-seekers, often as part of medical
screening upon entry to the country. Other countries also
offer targeted measures for ethnic minority groups, such
as the Roma and Travellers. Examples include Croatia,
Ireland, Romania, and the United Kingdom.

Only 12 EU Member States reported using a population
register as the basis for their vaccination programmes:
Croatia, Czech Republic, Denmark, Hungary, Ireland
(for measles), Italy (in 90% of regions or local health
services, with a national system being set up), Lithuania,
Malta, the Netherlands (for measles), Portugal, Slovakia,
Slovenia.

In some of the other countries (e.g. Bulgaria, Estonia, the
Netherlands in the case of influenza, Poland, Spain), the
registries of health care providers (usually GPs) or health
insurance funds are used to monitor vaccination uptake
and invite patients for vaccinations. In Estonia, there is
concern over the population registry including many who
have moved abroad and a decision was made to use GP
registries instead.

The methods used to estimate vaccination coverage
rates also differ between countries. There are differences
for both the numerator (the number of people being
vaccinated) and the denominator (the number of people
who should be vaccinated). Only some countries use
population registries as the denominator for calculating
rates. Others use the records of health care providers
(patient lists) and lists of people covered by health
insurance funds. Calculation of the numerator is based
on a variety of sources, including data on reimbursements
for providers, sales data and reports by health care
providers. Some countries also use surveys to establish
vaccination rates.

Sometimes, methods differ even within countries. In
Italy, calculation of the denominator differs across
regions, with some using statistical population data,
whereas others use the number of resident people in their
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territory, and still others the number of people registered
in the local health system register. In Spain, sources
to determine the denominator (i.e. the populations of
the corresponding sex and age groups) differ across the
different Autonomous Communities and include official
statistical bodies, population health registers and registers
of the vaccination services. In Sweden too different
methods are used to estimate the vaccination coverage
rate at county council level, including data from regional
vaccination registries (for about a third of the counties),
financial systems, surveys of older people (65+), patient
record systems, and doses distributed.

Provision

Measles vaccinations for children are provided in most
EU Member States through primary care physicians or
nurses. Depending on the organization of primary care
in the country, this can include paediatricians, general
practitioners (GPs), school physicians, and nurses in
various settings, such as GP practices or school health
services. Given that measles vaccinations for children are
provided at different ages, with the first shot typically
given at 12 months and a second shot often several
years later (the timing of the second shot differs widely
between countries), different types of providers and
professionals can be involved. School health services play
an important role for the second shot in a number of
countries, whereas pharmacies and pharmacists do not
tend to play a major role.

For adult vaccinations against influenza, the principal
health care providers are physicians and nurses in primary
health care, although with differences between countries
as to whether this task is performed by physicians, nurses
or both. In some countries, vaccinations are also offered
by public health institutions. Occupational health
services play an important role in several countries for
those who receive influenza vaccinations to protect them
against occupational health risks, such as health workers.
Only six countries (Ireland, Latvia, Malta, Portugal,
Sweden, and the United Kingdom) report the availability
of influenza vaccinations in (some) pharmacies, although
these are now also being introduced on a pilot basis in
Estonia and France.

Financing

In all EU Member States, childhood vaccinations against
measles are free of charge at the point of delivery. The
only exception is the private sector in Cyprus, where
patients pay the cost of the vaccine and of the vaccination
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when being vaccinated, unless they have private health
insurance. It has been estimated that 42% of children in
Cyprus are vaccinated in the public sector and 58% in the
private sector, although with a higher share in the public
sector in recent years. Systems in place for financing
vaccinations against measles differ across countries, in
line with the predominant systems for health financing
and paying health care providers.

For adult vaccinations against influenza, most (21) EU
Member States provide vaccinations free of charge at
the point of delivery for those groups of the population
targeted by the respective national vaccination
programme, e.g. people aged 65 years and above. In only
seven countries (Austria, Belgium, Bulgaria, Estonia,
Latvia, Poland and Slovenia) targeted patients need to

pay at least part of the costs for adult vaccinations against
influenza (Table 2).

Table 2 /s adult vaccination against influenza free of charge at
the point of delivery for targeted groups of the population?

Country Yes No
Austria X
Belgium X

Bulgaria X
Croatia
Cyprus
Czech Republic

X X X X

Denmark
Estonia X
Finland
France
Germany
Greece
Hungary
Ireland

X X X X X X X

[taly
Latvia X
Lithuania
Luxembourg
Malta
Netherlands
Poland X
Portugal

X X X X

xX X

Romania
Slovakia X
Slovenia X
Spain X
Sweden (a) X
United Kingdom X

Note: (a) patient co-payment required in 4 of 21 regions
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Table 3 Overview of key barriers to effective vaccination coverage of childhood vaccinations against measles

Country Vaccine hesitancy Voluntary
character of

vaccinations

Lack of awareness

Lack of
vaccination
register

Failure to reach
vulnerable groups

Austria X

Belgium

Bulgaria

XX | X | X

Croatia

Cyprus

x

Czech Republic

Denmark

Estonia

Finland

France

Germany

Greece

Hungary

Ireland

XX | X | X[ X|X|X]|X
>

[taly

Latvia

Lithuania

Luxembourg

Malta X

Netherlands

Poland X

Portugal

Romania

Slovakia

Slovenia

X | X[ X | X

Spain

Sweden

United Kingdom X

Total 20 2

Key barriers and facilitators

Barriers to effective vaccination coverage against
measles

The country fiches identified a number of barriers to
an effective vaccination coverage against measles, with
only five countries (Cyprus, Denmark, Luxembourg,
Portugal and Sweden) not reporting any major barriers.
The factor mentioned in most fiches (20 countries)
was vaccine hesitancy. Seven countries noted a failure
to reach vulnerable groups of the population. Six
of the reports mentioned a lack of awareness in the

population as one of the barriers to effective vaccination
coverage. Five countries reported insufficient training
or vaccine hesitancy among health professionals. Factors
related to the organization, provision and financing
of vaccination services were only reported by very few
countries, with two (Latvia and Romania) reporting
short-term shortages of vaccines, two (Hungary and
Lithuania) reporting a shortage of resources, and three
(Greece, Ireland and Lithuania) reporting the lack of
a vaccination register as barriers. Two countries also
reported the voluntary character of vaccinations as a
barrier to vaccination coverage (Table 3).
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Lack of resources Lack of training Vaccine Migration Unclear No major barriers
for health shortages
workers
X
X
X
X
X
X X
X
X
X
X X X
X X
X
X
X
2 5 2 4 1 5

Facilitators of effective vaccination coverage
against measles

Of the 28 EU Member States, 25 identified key
facilitators for effective vaccination coverage against
measles. The factor mentioned by most (14 countries)
was the inclusion of measles vaccination in the health
services that are publicly funded. This was followed by
awareness-raising campaigns (mentioned in 8 country
fiches) and a good health service delivery network (7
country reports). Six mentioned public attitudes that
were conducive to measles vaccinations, the role of

health professionals and the existence of a monitoring
system overseeing vaccinations, and five each mentioned
the mandatory character of measles vaccinations and the
existence of special incentive schemes (Table 4).

Barriers to effective vaccination coverage against
influenza

22 of the 28 EU Member States identified barriers to
effective vaccination coverage of adults against influenza.
The most commonly mentioned barrier (described in
15 of the country fiches) was lack of awareness among
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Table 4 Overview of key facilitators of effective vaccination coverage of adult vaccinations against measles

Country Inclusion in Health Mandatory Covered by public Awareness-raising

vaccination plan professionals character of funds campaigns
vaccinations

Austria X X

Belgium X X

Bulgaria X X

Croatia X

Cyprus X X X

Czech Republic X

Denmark X

Estonia X X X

Finland

France X X

Germany

Greece X

Hungary

Ireland X X

[taly X X X

Latvia

Lithuania X X

Luxembourg X

Malta X

Netherlands

Poland X X

Portugal X X

Romania

Slovakia X X

Slovenia X X

Spain X X

Sweden

United Kingdom

Total 4 6 5 14 8

the general population, with people being unaware of
the potentially serious consequences of the disease. The
related issue of vaccine hesitancy was pointed out by 11
of the countries, linking low vaccination coverage to
anti-vaccination movements. Out-of-pocket payments
as a barrier to higher coverage rates were also pointed

out by 9 countries. Lack of training for health workers
was noted in 7 of the countries, with the related issue
of low vaccination coverage among health workers or
difficulties in accessing vaccination services for them
mentioned by 6 countries (Table 5).
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Monitoring Incentive Public attitudes Recall system Health care Tailored
system schemes delivery network interventions
X X X
X X X
X
X
X X
X
X
X X
X
X X
X X
X
X
X
X X
X X
6 5 6 1 7 2

Facilitators of effective vaccination coverage
against influenza

Only 14 EU Member States identified facilitators of
effective vaccination coverage against influenza. These
include media campaigns to raise awareness in the

general population and among health workers, the
involvement of employers and professional societies,
outreach services, financial incentives for providers
of immunizations, and the provision of influenza
vaccinations in pharmacies.
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Table 5 Overview of key barriers to effective vaccination coverage of adult vaccinations against influenza

Country Vaccine Voluntary Lack of Failure to reach Not part
hesitancy character of awareness vulnerable groups of national
vaccinations vaccination
schedule
Austria X X
Belgium X
Bulgaria X X
Croatia
Cyprus X X
Czech Republic X
Denmark X
Estonia X
Finland X X
France X X
Germany X
Greece
Hungary
Ireland X
[taly X X
Latvia X X
Lithuania
Luxembourg X
Malta
Netherlands X X
Poland X
Portugal
Romania X
Slovakia
Slovenia X
Spain X
Sweden X X
United Kingdom X X

Total i 1 15 4 1
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Out-of-pocket Lack of Complicated Migration Difficulties in Procurement; Low vaccine
payments training system access for or low supply effectiveness
for health coverage among shortages
workers health workers
X X
X X X
X
X
X
X X
X
X
X X
X
X X
X X
X
X X X
X X
X X
X X
9 7 4 1 6 3 2
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Bernd Rechel, Jennifer Priaulx, Martin McKee

This report brings together key information from the
umbrella review and country fiches (see Appendix) on
the governance, organization, provision and financing of
vaccination programmes in EU Member States, including
perceived barriers and facilitators. The aim was to identify
factors that could be considered in efforts to strengthen
vaccination systems and increase vaccination coverage.

Limitations

Before delving into the findings of the report, it is
important to highlight some of its limitations. The
umbrella review was limited to what had been researched
and included in previous systematic reviews. As noted, a
considerable part of the evidence, particularly in terms
of systematic reviews, focuses on vaccine hesitancy and
reasons for under-vaccination, such as health literacy, lack
of trust and socioeconomic or ethnic inequalities (21-23,
109—-112). In turn, there is also considerable evidence on
interventions to address non-compliance and inequalities
(51, 113, 114), including other reviews of reviews (115).

In the comparative analysis of country fiches, questions
in the template used for data collection were open-ended,
which means that the issues identified by the country
respondents should not be regarded as exclusive. This
applies in particular to the barriers to and facilitators
of effective vaccination coverage against measles and
influenza, where many factors may have been identified
in earlier parts of the country fiches and not repeated in
the final section on barriers and facilitators, or without
distinguishing clearly between those that apply to
measles and those that apply to influenza.
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The literature on health system related
barriers

The literature review aimed to fill a gap in previous
reviews, focusing on the importance of health
system factors in implementing effective vaccination
programmes. Although we had identified other umbrella
reviews of systematic reviews in the field of vaccination,
these reviews had different objectives to our review
that focused on health system factors. Ryan et al. (25),
aimed to synthesize evidence of consumers’ use of
medicines, including interventions targeting consumers
and promoting evidence-based prescribing and use.
Fernandes et al. (24) aimed to collate a bibliographical
resource of all vaccination-related systematic reviews.

The health system approach to understanding the
effectiveness of immunization programmes has been
used elsewhere but the focus seems to have been mainly
on middle- or low-income countries. For example,
Burchett et al. evaluated case studies of the impact
of introducing new vaccines into the health system
in low- and middle-income countries (116). GAVI,
the international Vaccine Alliance (www.gavi.org),
proposes support for health system and immunization
strengthening, including immunization supply chain,
data, leadership/management/coordination, and demand
promotion. There are multiple examples of health system
strengthening efforts in low and middle income countries
(117, 118) and it is by no means a new topic (119).

Where health systems have been discussed in relation
to immunization in Europe, much of the published
literature is not based on systematic methods, but
rather in the form of expert opinions or non-systematic
reviews of the literature, which are less robust approaches
to evidence review. Our review identified 98 non-
systematic reviews and reports covering health system
factors. For example, McGuire et al. (120, 121) provide
a comprehensive list of health system and vaccine policy
making features which includes many of the factors that
we identified. However, our systematic approach adds
weight to the conclusions of their more iterative approach
to evidence review.

Comparative analysis of country fiches
Governance

All EU Member States have a dedicated agency in
charge of developing and overseeing implementation of
national vaccination plans and programmes. Vaccination
programmes are organized at the national level, whereas

The organization and delivery of vaccination services

the regional level tends to be charged with overseeing
implementation of vaccinations and monitoring
vaccination coverage.

Where there are major differences between countries is
in whether childhood vaccinations against measles are
mandatory or not. In 9 countries (Bulgaria, Croatia,
Czech Republic, France, Hungary, Italy, Poland,
Slovakia and Slovenia), vaccinations against measles
are mandatory for children, while in the remaining 19
countries they are voluntary, but recommended by the
relevant authorities. However, the distinction between
voluntary and mandatory immunization is not always
clear-cut. In several countries (Bulgaria, Cyprus, Czech
Republic, Germany, Greece and Spain) vaccinations
are voluntary, but vaccination certificates are required
for enrolment of children in schools or kindergartens.
In contrast, vaccinations for adults against influenza
are voluntary in almost all EU Member States. The
sole exception is Slovakia, where vaccination against
influenza is mandatory for any person living in social care
facilities, as well as for any person having an increased
risk to be infected due to living or working in an area
with the presence of avian influenza. It is noteworthy
that almost all of the countries that have opted for
mandatory vaccinations (except Italy) are in Central
and Eastern Europe. This points to the wider societal
and cultural context that may be more or less accepting
of the introduction of mandatory vaccinations. Even in
countries with mandatory vaccinations, those who refuse
vaccinations may prefer to pay fines rather than getting
vaccinated. Yet, it is one of the policy options available.

Other options are additional incentives and sanctions;
illustrations for many are given in the country fiches.
They include awareness campaigns, financial rewards for
parents or health care providers, and financial sanctions
or refusal of school or kindergarten entry for those who
refuse (mandatory or even voluntary) vaccinations.

Specific targeted measures for vulnerable groups
of the population are adopted in several countries
(including Croatia, Finland, Germany, Greece, Ireland,
Luxembourg, Malta, the Netherlands, Portugal, Romania,
the United Kingdom). These include in particular
actions for refugees and asylum-seekers, often as part of
the medical screening upon entry to the country. Other
countries, such as Croatia, Ireland, Romania and the UK,
also offer targeted measures for ethnic minorities, such as
the Roma and Travellers. It would be important to know
how successful these measures are and what more would
need to be done to close gaps in vaccination coverage.
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The organization of vaccination programmes is another
area where improvements seem possible. Only 12
countries reported using a population register as the basis
for their vaccination programmes. In some of the other
countries (e.g. Bulgaria, Estonia, the Netherlands in the
case of influenza, Poland, Spain), the registries of health
care providers (usually GPs) or health insurance funds are
used to monitor vaccination uptake and invite patients
for vaccinations, but these may not always be complete.

The methods used to estimate vaccination coverage
rates also differ between countries, with much scope
for improvements. There are differences for both the
numerator (the number of people being vaccinated) and
the denominator (the number of people who should
be vaccinated). Only some countries use population
registries as the denominator for calculating rates. Others
use records of health care providers (patient lists) and lists
of people covered by health insurance funds. Calculation
of the numerator is based on varied sources, including
data on reimbursements for providers, sales data and
reports by health care providers. Some countries also use
surveys to establish vaccination rates.

Provision

Measles vaccinations for children are provided in most
EU Member States through primary care physicians or
nurses. Depending on the organization of primary care
in the country, this can include paediatricians, general
practitioners (GPs), school physicians, and nurses in
various settings, such as GP practices or school health
services. Given that measles vaccinations for children are
provided at different ages, with the first shot typically
given at 12 months and a second shot often several
years later (the timing of the second shot differs widely
between countries), different types of providers and
professionals can be involved. School health services play
an important role for the second shot in several countries,
whereas pharmacies and pharmacists do not tend to play
a role.

For adult vaccinations against influenza, the principal
health care providers are physicians and nurses in primary
health care, although with differences between countries
as to whether this task is performed by physicians, nurses
or both. In some countries, vaccinations are also offered
by public health institutions. Occupational health
services play an important role in a number of countries
for those who receive influenza vaccinations to protect
them against occupational health risks, such as health
workers. Only six countries (Ireland, Latvia, Malta,
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Portugal, Sweden, and the United Kingdom) report
the availability of influenza vaccinations in pharmacies,
although these are now also being introduced on a pilot
basis in Estonia and France.

While little can be changed about the organization and
delivery of primary health care services in the countries
covered with the sole purpose of improving vaccination
services, there might be scope for involvement of a wider
range of actors in some countries. Depending on the
country and its organizational and regulatory context,
this can include school health services for vaccinations
against measles and pharmacies for adult vaccinations
against influenza.

Financing

In all EU Member States, childhood vaccinations against
measles are free of charge at the point of delivery. The
only exception is the private sector in Cyprus, where
patients have to pay the cost of the vaccine and of the
vaccination, if they do not have private health insurance.
It has been estimated that 42% of children in Cyprus are
vaccinated in the public sector and 58% in the private
sector, although more recent estimates indicate a shift
towards the public sector in the wake of the financial
crisis.

For adult vaccinations against influenza, most (21) EU
Member States provide vaccinations free of charge at
the point of delivery for those groups of the population
targeted by the respective national vaccination
programme, e.g. people aged 65 years and above. In only
seven countries (Austria, Belgium, Bulgaria, Estonia,
Latvia, Poland and Slovenia) targeted patients need to
pay at least part of the costs for adult vaccinations against
influenza. Improving public coverage of vaccinations
against influenza and removing administrative barriers
for getting reimbursed seem to be potential avenues for
improving vaccination coverage.

Key barriers and facilitators

The country reports suggest that there are currently
few factors related to the organization, provision and
financing of vaccination services that are in the way of
improved vaccination coverage. Two countries (Latvia and
Romania) reporting short-term shortages of vaccines, two
(Hungary and Lithuania) reported a shortage of resources,
and three (Greece, Ireland and Lithuania) the lack of
a vaccination register as barriers. The overwhelming
majority of countries (20 countries) point to vaccine
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hesitancy as of the main barriers for improved vaccination
coverage against measles. Five countries also reported
insufficient training or vaccine hesitancy among health
professionals. It is clear that major efforts are required
in many countries to address these concerns or lack of

knowledge.

The key facilitator mentioned by most (14 countries) for
effective vaccination coverage against measles was the
inclusion of measles vaccination in the health services
that are publicly funded. This was followed by awareness-
raising campaigns (mentioned in 8 country fiches) and a
good health service delivery network (7 country fiches).

For influenza, 15 countries pointed out that there is a lack
of awareness among the general population, with people
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being unaware of the potentially serious consequences
of the disease. The related issue of vaccine hesitancy
was pointed out by 11 of the countries, linking low
vaccination coverage to anti-vaccination movements. The
existence of out-of-pocket payments as a barrier to higher
coverage rates was pointed out by 9 countries.

Only 14 EU Member States identified facilitators for
effective vaccination coverage against influenza. These
include media campaigns to raise awareness in the general
population and among health workers, the involvement
of employers and professional societies, outreach services,
financial incentives for providers of immunizations, and
the provision of influenza vaccinations in community
pharmacies.
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Bernd Rechel, Martin McKee

This report and the underlying country fiches provide a
detailed overview of the measures taken by EU Member
States to address vaccine-preventable diseases. They
reveal a situation that is far from satisfactory. While
some countries have achieved high levels of coverage
with measles vaccine, others lag far behind, exposing
their populations to avoidable disease and, in some
cases, premature death. The situation is even worse
for influenza vaccine coverage. This is an area where
the scope for learning from the experience of others is
obvious.

The material presented here should be read in
conjunction with a new report published by the
European Commission’s Expert Panel on Investing in
Health, which has looked in detail at vaccine hesitancy
in the EU (122), and which drew on some of the material
assembled for this report. It complements the findings
presented here but looks in more detail at the main
factors (enablers and obstacles) influencing vaccination
uptake, assessing measures that can be considered as
means to improve vaccination coverage.

Like this report, ithighlights the importance of developing
a systems approach to national vaccination programmes.
Thus, it is important that the administration of vaccines
to individuals should not be viewed in isolation but
rather should be looked at within a wider perspective
that includes legislative frameworks, governance
arrangements, accuracy and completeness of registers of
target populations, funding mechanisms, and monitoring
systems. This makes it easier to identify the diverse range
of obstacles and enablers of high rates of vaccination
coverage. While this report has provided much detail
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on the organization of vaccination programmes, there is
considerable scope for more detailed evaluations of how
these programmes work in practice. Thus, as the country
fiches show, the scale and nature of monitoring the
effectiveness of vaccination programmes varies greatly
and information on how uptake varies among different
groups in the population, and the reasons why, is often
fragmentary.

Bothreportshighlight theimportance of vaccine hesitancy.

The Expert Panel report looks at this in considerable
detail, seeking to understand individuals’ and parents’
concerns or fears about vaccine safety and side effects,
which are often based on lack of trust and exposure to
myths that undermine confidence in vaccines. Yet, it
reveals how healthcare providers do not always counter
these myths with evidence-informed advice. Moreover,
when they do, their messages may backfire. Thus, it is
important to draw on the now extensive evidence from
psychological research on how best to frame messages,
recognising that this will be different for those who are
merely uninformed, in that they lack information, and
for those who are misinformed, believing information
that is false to be correct. It is also necessary to address
disinformation, when people are subject to information
spread with the intention to deceive.

Both reports note the continued existence of barriers
to access, which can be financial or organizational.
The continued existence of co-payments for influenza
vaccine in some countries is an obvious barrier but, even
though measles vaccination is free everywhere, there may
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be costs involved in accessing facilities. The insistence,
in some countries, that only physicians can administer
vaccines is a further barrier. There is no evidence to
support such a restrictive policy and, in many countries,
they are given entirely safely by nurses and pharmacists.
However, all those involved in vaccination programmes
should be supported with specific training to address
concerns from hesitant individuals.

The fiches note how vaccination is mandatory in some
countries but not in others. On the evidence available
it is not possible to make a universal recommendation
and much will depend on context as well as political
preferences. If it is mandatory, there is a need for a
well-designed communication strategy, addressing in
particular the scope for such a decision to be exploited
for political purposes unrelated to vaccination. Where
mandatory vaccination is not considered acceptable, an
alternative can be to require individuals to opt out but
only subject to certain conditions, such as following a
mandatory consultation with a healthcare worker who
explore the risks involved.

The continued toll of vaccine preventable disease in the
EU is unacceptable. Those countries that have achieved
high levels of coverage show what can be done. While
the precise arrangements must be adapted to the precise
circumstances prevailing in each country, this report,
and the accompanying one by the Expert Panel, offer
a basis to engage in discussion of how this continuing
threat to the health of Europe’s citizens can be addressed.



References

References

1. Kmietowicz Z. Measles: Europe sees record number
of cases and 37 deaths so far this year. BMJ (Clinical
research ed). 2018;362:k3596.

2. ECDC. Number of measles deaths by country, EU/
EEA, 1 July 2017-30 June 2018 [https://ecdc.europa.cu/
en/publications-data/number-measles-deaths-country-
eueea-1-july-2017-30-june-2018, accessed 28 August
2018]. Stockholm: ECDC; 2018.

3. ECDC. Monthly measles and rubella monitoring
report, August 2018 [https://ecdc.europa.cu/en/
publications-data/number-measles-cases-month-and-
notification-rate-million-population-country-0, accessed

28 August 2018]. Stockholm: ECDC; 2018.

4. WHO. European Health Information Gateway
[https://gateway.euro.who.int/en/hfa-explorer/, accessed
6 July 2018]. Copenhagen: World Health Organization
Regional Office for Europe; 2018.

5. ECDC. Summary of the influenza 2016-2017
season in Europe [https://ecdc.europa.eu/en/publications-

data/summary-influenza-2016-2017-season-europe,
accessed 28 August 2018]. Stockholm: ECDC; 2018.

6. ECDC. Seasonal influenza vaccination in Europe
Vaccination recommendations and coverage rates in the
EU Member States for eight influenza seasons, 2007—
2008 to 2014-2015. Stockholm: ECDC; 2017.

7. ECDC. Vaccine hesitancy among healthcare
workers and their patients in Europe. A qualitative study.

Stockholm: ECDC; 2015.

8. Carrillo-Santisteve P, Lopalco PL. Measles still
spreads in Europe: who is responsible for the failure to
vaccinate? Clin Microbiol Infect. 2012;18 Suppl 5:50—-6.

9. ECDC. Catalogue of interventions addressing
vaccine hesitancy. Stockholm: ECDC; 2017.

10. Nohynek H, Wichmann O, F DA, Gatekeepers
VN. National Advisory Groups and their role in
immunization policy-making processes in European
countries. Clin Microbiol Infect. 2013;19(12):1096-105.

11. ECDC. Current practices in immunisation
policymaking in European countries. Stockholm:

ECDC; 2015.

12. Elfstrom KM, Dillner J, Arnheim-Dahlstrom L.
Organization and quality of HPV vaccination programs
in Europe. Vaccine. 2015;33(14):1673-81.

35

13. Parez N, Giaquinto C, Du Roure C, Martinon-
Torres F, Spoulou V, Van Damme P, et al. Rotavirus
vaccination in Europe: drivers and barriers. Lancet Infect

Dis. 2014;14(5):416-25.

14. Kanitz EE, Wu LA, Giambi C, Strikas RA, Levy-
Bruhl D, Stefanoff P, et al. Variation in adult vaccination
policies across Europe: an overview from VENICE
network on vaccine recommendations, funding and

coverage. Vaccine. 2012;30(35):5222-8.

15. Mipatrini D, Stefanelli P, Severoni S, Rezza G.
Vaccinations in migrants and refugees: a challenge for
European health systems. A systematic review of current
scientific evidence. Pathog Glob Health. 2017;111(2):59—
68.

16. WHO. Evaluation of the WHO Regional Office
for Europe Tailoring Immunization Programmes (T1P)
behavioural insights tool and approach. Final report.
Copenhagen: World Health Organization Regional
Office for Europe; 2016.

17. European Commission — Health and Consumers
Directorate-General. Report on the Conference on
childhood immunisation: progress, challenges and
priorities for further action — Luxembourg, 16-17
October 2012. European Commission; 2013.

18. Council of the European Union. Council
conclusions on childhood immunisation: successes and
challenges of European childhood immunisation and the
way forward (2011/C 202/02). 2011 8.7.2011.

19. European Centre for Disease Prevention and
Control (ECDC). Vaccine hesitancy 2018 [Available
from: https://ecdc.europa.eu/en/immunisation-vaccines/
vaccine-hesitancy.

20. World Health Organization Regional Office
for Europe. Vaccination and trust 2017 [Available
from: http://www.euro.who.int/en/health-topics/
disease-prevention/vaccines-and-immunization/
publications/vaccination-and-trust.

21. Karafillakis E, Larson HJ. The benefit of the doubt
or doubts over benefits? A systematic literature review
of perceived risks of vaccines in European populations.
Vaccine. 2017;35(37):4840-50.

22. Larson HJ, Clarke RM, Jarrett C, Eckersberger
E, Levine Z, Schulz WS, et al. Measuring trust
in vaccination: A systematic review. Hum Vaccin

Immunother. 2018;14(7):1599—609.



36

23. Larson HJ, Jarrett C, Eckersberger E, Smith DM,
Paterson P. Understanding vaccine hesitancy around
vaccines and vaccination from a global perspective: a
systematic review of published literature, 2007-2012.
Vaccine. 2014;32(19):2150-9.

24. Fernandes S, Jit M, Bozzani F, Griffiths UK,
Scott JAG, Burchett HED. A bibliometric analysis of
systematic reviews on vaccines and immunisation.

Vaccine. 2018;36(17):2254—61.

25. Ryan R, Santesso N, Lowe D, Hill S, Grimshaw
J, Prictor M, et al. Interventions to improve safe and
effective medicines use by consumers: an overview

of systematic reviews. Cochrane Database Syst Rev.

2014(4):CD007768.

26. Giuffrida A, Gosden T, Forland F, Kristiansen
IS, Sergison M, Leese B, et al. Target payments in
primary care: effects on professional practice and

health care outcomes. Cochrane Database Syst Rev.
2000(3):CD000531.

27. Oyo-Ita A, Wiysonge CS, Oringanje C,
Nwachukwu CE, Oduwole O, Meremikwu MM.
Interventions for improving coverage of childhood
immunisation in low- and middle-income countries.

Cochrane Database Syst Rev. 2016;7:CD008145.

28. Lewin S, Munabi-Babigumira S, Glenton C,
Daniels K, Bosch-Capblanch X, van Wyk BE, et al.
Lay health workers in primary and community health
care for maternal and child health and the management
of infectious diseases. Cochrane Database Syst Rev.

2010(3):CD004015.

29. Thomas RE, Lorenzetti DL. Interventions to
increase influenza vaccination rates of those 60 years and
older in the community. Cochrane Database Syst Rev.

2018;5:CD005188.

30. Jacobson Vann JC, Jacobson RM, Coyne-Beasley T,
Asafu-Adjei JK, Szilagyi PG. Patient reminder and recall
interventions to improve immunization rates. Cochrane

Database Syst Rev. 2018;1:CD003941.
31. Thomas RE, Russell ML, Lorenzetti DL.

Systematic review of interventions to increase influenza
vaccination rates of those 60 years and older. Vaccine.

2010;28(7):1684-701.

32. Maglione MA, Stone EG, Shekelle PG. Mass
mailings have little effect on utilization of influenza

vaccine among Medicare beneficiaries. Am ] Prev Med.
2002;23(1):43-6.

The organization and delivery of vaccination services

33. Stone EG, Morton SC, Hulscher ME, Maglione
MA, Roth EA, Grimshaw JM, et al. Interventions
that increase use of adult immunization and cancer

screening services: a meta-analysis. Ann Intern Med.

2002;136(9):641-51.

34. Jacobson Vann JC, Szilagyi P. Patient reminder and
patient recall systems to improve immunization rates.

Cochrane Database Syst Rev. 2005(3):CD003941.
35. Burchett HE, Mounier-Jack S, Griffiths UK, Mills

AJ. National decision-making on adopting new vaccines:
a systematic review. Health Policy Plan. 2012;27 Suppl
2:i162-76.

36. Ultsch B, Damm O, Perleth M, Wichmann O.
Health Economics In immunization decision-making
— results from a systematic literature research and a
stakeholder symposium In Germany. Value Health.

2015;18(7):A569.

37. Beentjes K. A systematic review of the broader
outcomes of routine childhood vaccination policies in
the European Economic Area, Switzerland, Canada and
the United States 2016.

38. Raak C, Schmidt-Troschke S, Ostermann T. Health
care professionals’ attitudes and opinions regarding the
vaccination of measles-A systematic review. European

Journal of Integrative Medicine. 201052 (4):234.

39. Fournet N, Mollema L, Ruijs WL, Harmsen IA,
Keck F, Durand JY, et al. Under-vaccinated groups in
Europe and their beliefs, attitudes and reasons for non-
vaccination; two systematic reviews. BMC public health.

2018;18(1):196.

40. Mipatrini D, Stefanelli P, Severoni S, Rezza G.
Vaccinations in migrants and refugees: a challenge for
European health systems. A systematic review of current
scientific evidence. Pathogens and Global Health.
2017;111(2):59-68.

41. Jain A, van Hoek AJ, Boccia D, Thomas SL.
Lower vaccine uptake amongst older individuals
living alone: A systematic review and meta-analysis
of social determinants of vaccine uptake. Vaccine.

2017;35(18):2315-28.

42. Malerba V, Costantino C, Napoli G, Marchese V,
Casuccio A, Tabacchi G, et al. Antimeningococcal and
antipneumococcal vaccination determinants: a European
systematic literature review. Epidemiologia e prevenzione.

2015;39(4 Supplement 1):59—-64.



References

43. Filers R, Krabbe PF, de Melker HE. Factors
affecting the uptake of vaccination by the elderly in
Western society. Prev Med. 2014;69:224-34.

44, Smith LE, Amlot R, Weinman J, Yiend ], Rubin GJ.
A systematic review of factors affecting vaccine uptake in

young children. Vaccine. 2017;35(45):6059—69.

45. Fernandez de Casadevante V, Gil Cuesta J,
Cantarero-Arevalo L. Determinants in the Uptake of the
Human Papillomavirus Vaccine: A Systematic Review
Based on European Studies. Front Oncol. 2015;5:141.

46. Falagas ME, Zarkadoulia E. Factors associated with
suboptimal compliance to vaccinations in children in
developed countries: a systematic review. Curr Med Res
Opin. 2008;24(6):1719-41.

47. Ferrer HB, Trotter C, Hickman M, Audrey S.
Barriers and facilitators to HPV vaccination of young
women in high-income countries: a qualitative systematic
review and evidence synthesis. BMC Public Health.
2014;14:700.

48. Fu LY, Bonhomme LA, Cooper SC, Joseph JG,
Zimet GD. Educational interventions to increase HPV
vaccination acceptance: a systematic review. Vaccine.

2014;32(17):1901-20.

49. Lau D, Hu J, Majumdar SR, Storie DA, Rees SE,
Johnson JA. Interventions to improve influenza and
pneumococcal vaccination rates among community-
dwelling adults: a systematic review and meta-analysis.

Ann Fam Med. 2012;10(6):538—46.

50. Odone A, Ferrari A, Spagnoli F, Visciarelli S, Shefer
A, Pasquarella C, et al. Effectiveness of interventions that
apply new media to improve vaccine uptake and vaccine
coverage. Hum Vaccin Immunother. 2015;11(1):72-82.

51. Sadaf A, Richards JL, Glanz ], Salmon DA, Omer
SB. A systematic review of interventions for reducing
parental vaccine refusal and vaccine hesitancy. Vaccine.

2013;31(40):4293-304.

52. Williams N, Woodward H, Majeed A, Saxena
S. Primary care strategies to improve childhood

immunisation uptake in developed countries: systematic

review. JRSM Short Rep. 2011;2(10):81.

53. Abdel-Aleem H, El-Gibaly OM, El-Gazzar AF,
Al-Attar GS. Mobile clinics for women’s and children’s
health. Cochrane Database Syst Rev. 2016(8):CD009677.

54. Turnbull C, Osborn DA. Home visits during
pregnancy and after birth for women with an alcohol

37

or drug problem. Cochrane Database Syst Rev.
2012;1:CD004456.

55. Kaufman J, Ryan R, Walsh L, Horey D, Leask ],
Robinson P, et al. Face-to-face interventions for informing
or educating parents about early childhood vaccination.
Cochrane Database Syst Rev. 2018;5:CD010038.

56. Saeterdal I, Lewin S, Austvoll-Dahlgren A, Glenton
C, Munabi-Babigumira S. Interventions aimed at
communities to inform and/or educate about early

childhood vaccination. Cochrane Database Syst Rev.
2014(11):CD010232.

57. Macdonald L, Cairns G, Angus K, de Andrade M.
Promotional communications for influenza vaccination:
a systematic review. Journal of health communication.

2013;18(12):1523—49.
58. Crocker-Buque T, Edelstein M, Mounier-Jack S.

Interventions to reduce inequalities in vaccine uptake
in children and adolescents aged <19 years: a systematic
review. Journal of epidemiology and community health.

2017;71(1):87-97.

59. Scott A, Sivey P, Ait Ouakrim D, Willenberg
L, Naccarella L, Furler ], et al. The effect of financial
incentives on the quality of health care provided by
primary care physicians. Cochrane Database Syst Rev.
2011(9):CD008451.

60. Lagarde M, Haines A, Palmer N. The impact of
conditional cash transfers on health outcomes and use

of health services in low and middle income countries.

Cochrane Database Syst Rev. 2009(4):CD008137.

61. Van Herck P, De Smedt D, Annemans L, Remmen
R, Rosenthal MB, Sermeus W. Systematic review: Effects,
design choices, and context of pay-for-performance in
health care. BMC Health Serv Res. 2010;10:247.

62. Odendaal WA, Ward K, Uneke J, Uro-Chukwu
H, Chitama D, Balakrishna Y, et al. Contracting out
to improve the use of clinical health services and

health outcomes in low- and middle-income countries.
Cochrane Database Syst Rev. 2018;4:CD008133.

63. Groom H, Hopkins DP, Pabst L], Morgan JM,
Patel M, Calonge N, et al. Immunization Information

Systems to Increase Vaccination Rates: A Community
Guide Systematic Review. ] Public Health Man.
2015;21(3):227-48.

64. Szilagyi PG, Bordley C, Vann JC, Chelminski A,
Kraus RM, Margolis PA, et al. Effect of patient reminder/



38

recall interventions on immunization rates: A review.

JAMA. 2000;284(14):1820—7.
65. Harvey H, Reissland N, Mason J. Parental reminder,

recall and educational interventions to improve early
childhood immunisation uptake: A systematic review
and meta-analysis. Vaccine. 2015;33(25):2862-80.

66. Arditi C, Rege-Walther M, Durieux P, Burnand
B. Computer-generated reminders delivered on paper to
healthcare professionals: effects on professional practice

and healthcare outcomes. Cochrane Database Syst Rev.
2017;7:CD001175.

67. Shojania KG, Jennings A, Mayhew A, Ramsay CR,
Eccles MP, Grimshaw ]. The effects of on-screen, point
of care computer reminders on processes and outcomes of

care. Cochrane Database Syst Rev. 2009(3):CD001096.

68. Hyde TB, Dentz H, Wang SA, Burchett HE,
Mounier-Jack S, Mantel CF, et al. The impact of new
vaccine introduction on immunization and health
systems: a review of the published literature. Vaccine.

2012;30(45):6347-58.
69. Pebody RG, Leino T, Nohynek H, Hellenbrand W,

Salmaso S, Ruutu P. Pneumococcal vaccination policy
in Europe. Euro surveillance : bulletin europeen sur
les maladies transmissibles = European communicable

disease bulletin. 2005;10(9):174—8.

70. Pinot de Moira A, Nardone A. Varicella zoster virus
vaccination policies and surveillance strategies in Europe.
Euro surveillance : bulletin europeen sur les maladies
transmissibles = European communicable disease bulletin.

2005;10(1):43-5.
71. St-Martin G, Lindstrand A, Sandbu S, Fischer

TK. Selection and Interpretation of Scientific Evidence
in Preparation for Policy Decisions: A Case Study
Regarding Introduction of Rotavirus Vaccine Into
National Immunization Programs in Sweden, Norway,

Finland, and Denmark. Front Public Health. 2018;6:131.

72. Vesikari T. The role of scientific societies in the
decision-making process to recommend new vaccines:

The example of rotavirus in Europe. Journal of Public
Health. 2008;16(4):287-90.

73. Rizzo C, Rezza G, Ricciardi W. Strategies in
recommending influenza vaccination in Europe
and US. Human Vaccines and Immunotherapeutics.

2018;14(3):693-8.
74. Nohynek H, Wichmann O, Dancona F. National

advisory groups and their role in immunization policy-

The organization and delivery of vaccination services

making processes in european countries. Clinical
Microbiology and Infection. 2013;19(12):1096-105.

75. Maltezou HC, Lionis C. The financial crisis and the
expected effects on vaccinations in Europe: A literature
review. Infectious Diseases. 2015;47(7):437—-46.

76. Moreira M, Castro O, Palmieri M, Efklidou
S, Castagna S, Hoet B. A reflection on invasive
pneumococcal disease and pneumococcal conjugate
vaccination coverage in children in Southern Europe

(2009-2016). Human Vaccines and Immunotherapeutics.
2017;13(6):1242-53.

77. Haverkate M, D’Ancona F, Giambi C, Johansen
K, Lopalco PL, Cozza V, et al. Mandatory and
recommended vaccination in the EU, Iceland and
Norway: Results of the VENICE 2010 survey on the
ways of implementing national vaccination programmes.
Eurosurveillance. 2012;17(22):20120531.

78. Perman S, Turner S, Ramsay Al, Baim-Lance
A, Utley M, Fulop NJ. School-based vaccination
programmes: a systematic review of the evidence on
organisation and delivery in high income countries.

BMC Public Health. 2017;17(1):252.

79. Johansen K, Lopalco PL, Giesecke J. Immunisation
registers — important for vaccinated individuals,
vaccinators and public health. Euro Surveill. 2012;17(16).

80. Martin R, Wassilak S, Emiroglu N, Uzicanin
A, Deshesvoi S, Jankovic D, et al. What will it take
to achieve measles elimination in the World Health
Organization European Region: Progress from 2003—

2009 and essential accelerated actions. Journal of
Infectious Diseases. 2011;204(SUPPL. 1):S325-S34.

81. Ozisik L, Tanriover MD, Rigby S, Unal S. ADVICE
for a healthier life: Adult Vaccination Campaign

in Europe. European Journal of Internal Medicine.
2016;33:14-20.

82. Duval L, Wolff FC, McKee M, Roberts B.
The Roma vaccination gap: Evidence from twelve
countries in Central and South-East Europe. Vaccine.

2016;34(46):5524-30.

83. Szucs TD, Muller D. Influenza vaccination coverage
rates in five European countries — A population-based
cross-sectional analysis of two consecutive influenza

seasons. Vaccine. 2005;23(43):5055—-63.

84. Wicker S, Maltezou HC. Vaccine-preventable
diseases in Europe: Where do we stand? Expert Review
of Vaccines. 2014;13(8):979—-87.



References

85. Anonymous. Progress toward measles elimination —
European Region, 2005-2008. Mmwr. 2009;Morbidity
and mortality weekly report. 58(6):142-5.

86. Anonymous. Progress toward elimination of
measles and prevention of congenital rubella infection
— European region, 1990-2004. Mmwr. 2005;Morbidity
and mortality weekly report. 54(7):175-8.

87. de Hoog MLA, Vesikari T, Giaquinto C, Huppertz
HI, Martinon-Torres F, Bruijning-Verhagen P. Report
of the 5th European expert meeting on rotavirus
vaccination (EEROVAC). Hum Vacc Immunother.
2018;14(4):1027-34.

88. Villani ER, Colloca G, Valente S, Bernabei R.
Vaccination among the elderly: European state of art and

the need for a culture shift. Journal of Gerontology and

Geriatrics. 2017;65(3):154—60.
89. Holm MYV, Blank PR, Szucs TD. Influenza

vaccination coverage rates in Europe — covering five
consecutive seasons (2001-20006) in five countries.
Influenza and other respiratory viruses. 2007;1(5-6):215—
21.

90. Schmitt H], Booy R, Weil-Olivier C, Van Damme
P, Cohen R, Peltola H. Child vaccination policies in
Europe: A report from the summits of independent
European vaccination experts. Lancet Infectious Diseases.

2003;3(2):103-8.

91. Mereckiene J, Cotter S, Nicoll A, Levy-Bruhl D,
Ferro A, Tridente G, et al. National seasonal influenza
vaccination survey in Europe, 2008. Euro surveillance
: bulletin europeen sur les maladies transmissibles =
European communicable disease bulletin. 2008;13(43).

92. Mereckiene J, Cotter S, Weber JT, Nicoll A, Levy-
Bruhl D, Ferro A, et al. Low coverage of seasonal
influenza vaccination in the elderly in many European
countries. Euro surveillance : bulletin europeen sur les

maladies transmissibles = European communicable

disease bulletin. 2008;13(41).

93. Muscat M. Who gets measles in Europe? Journal of
Infectious Diseases. 2011;204(SUPPL. 1):S353-S65.

94. Muscat M, Ben Mamou M, Shefer A, Jankovic D,
Deshevoy S, Butler R. The State of Measles and Rubella
in the WHO European region. Revista espanola de salud

publica. 2015;89(4):345-51.

95. Centers for Disease C, Prevention. Progress toward
control of rubella and prevention of congenital rubella

39

syndrome — worldwide, 2009. Mmwr. 2010;Morbidity
and mortality weekly report. 59(40):1307-10.

96. Anonymous. Global Measles and Rubella
Laboratory Network, January 2004—June 2005.
Mmwr. 2005;Morbidity and mortality weekly report.
54(43):1100—4.

97. Kroneman M, Paget W], van Essen GA. Influenza
vaccination in Europe: an inventory of strategies to reach
target populations and optimise vaccination uptake.
Euro surveillance : bulletin europeen sur les maladies
transmissibles = European communicable disease bulletin.

2003;8(6):130-8.

98. Haverkate M, D’Ancona F, Johansen K, Van Der
Velden K, Giesecke ], Lopalco PL. Assessing vaccination
coverage in the European Union: Is it still a challenge?
Expert Review of Vaccines. 2011;10(8):1195-205.

99. Mereckiene J, Nicoll A, Lopalco P, Noori T, Weber
JT, Dematte L, et al. Seasonal influenza immunisation in
Europe. Overview of recommendations and vaccination
coverage for three seasons: Pre-pandemic (2008/09),
pandemic (2009/10) and post-pandemic (2010/11).
Eurosurveillance. 2014;19(16).

100. Olssen KG, V, Derrough, T. Immunisation
information systems in the EU and EEA Results of a
survey on implementation and system characteristics.

European Centre for Disease Prevention and Control

(ECDC); 2017.

101. Valenciano M, Ciancio B, Moren A. First steps in
the design of a system to monitor vaccine effectiveness
during seasonal and pandemic influenza in EU/EEA
Member States. Euro surveillance : bulletin europeen sur
les maladies transmissibles = European communicable

disease bulletin. 2008;13(43).
102. Valenciano M, Ciancio BC. -l MOVE: A European

network to measure the effectiveness of influenza
vaccines. Eurosurveillance. 2012;17(39).

103. Chabanon AL, Bricout H, Ballandras C, Souverain
A, Caroe TD, Butler KM. Report from enhanced safety
surveillance of two influenza vaccines (Vaxigrip and
Intanza 15 mug) in two European countries during
influenza season 2016/17 and comparison with 2015/16
season. Human Vaccines and Immunotherapeutics.

2018;14(2):378-85.
104. Fleming DM, van der Velden ], Paget WJ.

The evolution of influenza surveillance in Europe
and prospects for the next 10 years. Vaccine.

2003;21(16):1749-53.



40

105. Guiso N, Liese ], Plotkin S. The global pertussis
initiative: Meeting report from the fourth regional
roundtable meeting, France, April 14-15, 2010 —
Commentary. Human Vaccines. 2011;7(4).

106. Santibanez S, Mankertz A, Hubschen JM,
Muller CP, Ben Mamou MC, Muscat M, et al.
Molecular surveillance of measles and rubella in
the WHO European Region: new challenges in the
elimination phase. Clinical Microbiology and Infection.

2017;23(8):516-23.
107. Williams CJ, Gray ], Pebody RG, Lobanov A.

Survey of rotavirus surveillance, laboratory capacity and
disease burden in the eastern part of the WHO European
Region. Euro surveillance : bulletin europeen sur les
maladies transmissibles = European communicable

disease bulletin. 2008;13(34).

108. Williams GA, Bacci S, Shadwick R, Tillmann T,
Rechel B, Noori T, et al. Measles among migrants in
the European Union and the European Economic Area.
Scandinavian journal of public health. 2016;44(1):6-13.

109. Rainey JJ, Watkins M, Ryman TK, Sandhu P,
Bo A, Banerjee K. Reasons related to non-vaccination
and under-vaccination of children in low and middle
income countries: findings from a systematic review
of the published literature, 1999-2009. Vaccine.
2011;29(46):8215-21.

110. Brown KF, Kroll S, Hudson MJ, Ramsay M, Green
J, Long §J, et al. Factors underlying parental decisions
about combination childhood vaccinations including
MMR: a systematic review. Vaccine. 2010;28(26):4235—
48.

111. Bosch-Capblanch X, Zuske MK, Auer C. Research
on subgroups is not research on equity attributes:

Evidence from an overview of systematic reviews on
vaccination. Int ] Equity Health. 2017;16(1):95.

112. Lorini C, Santomauro F, Donzellini M, Capecchi
L, Bechini A, Boccalini S, et al. Health literacy
and vaccination: A systematic review. Hum Vaccin
Immunother. 2018;14(2):478—-88.

113. Jarrett C, Wilson R, O’Leary M, Eckersberger E,
Larson HJ, Hesitancy SWGoV. Strategies for addressing

The organization and delivery of vaccination services

vaccine hesitancy — A systematic review. Vaccine.

2015;33(34):4180-90.
114. DasJK, Salam RA, Arshad A, Lassi ZS, Bhutta ZA.

Systematic Review and Meta-Analysis of Interventions

to Improve Access and Coverage of Adolescent
Immunizations. ] Adolesc Health. 2016;59(4S):S40-S8.

115. Dube E, Gagnon D, MacDonald NE, Hesitancy
SWGoV. Strategies intended to address vaccine hesitancy:
Review of published reviews. Vaccine. 2015;33(34):4191—
203.

116. Burchett HE, Mounier-Jack S, Torres-Rueda
S, Griffiths UK, Ongolo-Zogo P, Rulisa S, et al. The
impact of introducing new vaccines on the health system:
case studies from six low- and middle-income countries.

Vaccine. 2014;32(48):6505-12.

117. Ozawa S, Paina L, Qiu M. Exploring pathways for
building trust in vaccination and strengthening health
system resilience. BMC Health Serv Res. 2016;16(Suppl
7):639.

118. Wigle ], Coast E, Watson-Jones D. Human
papillomavirus (HPV) vaccine implementation in low
and middle-income countries (LMICs): health system
experiences and prospects. Vaccine. 2013;31(37):3811-7.

119. Travis P, Bennett S, Haines A, Pang T, Bhutta Z,
Hyder AA, et al. Overcoming health-systems constraints
to achieve the Millennium Development Goals. Lancet.

2004;364(9437):900-6.

120. Prof Alistair McGuire, Professor Mike Drummond,
Sam Keeping. Childhood & Adolescent Influenza

Vaccination in Europe: A Review of the Evidence.

London; 2015.
121. McGuire A, Drummond M, Keeping S. Childhood

and adolescent influenza vaccination in Europe: A review
of current policies and recommendations for the future.

Expert Review of Vaccines. 2016;15(5):659-70.

122. Expert Panel on Effective Ways of Investing in
Health. Vaccination Programmes and Health Systems in
the European Union. Brussels: European Commission,
2018.



Appendix
Country fiches






Austria

Katharina Habimana

Governance

In Austria the Federal Ministry of Labour, Social Affairs,
Health and Consumer Protection (Bundesministerium
Siir Arbeit, Soziales, Gesundheit und Konsumentenschutz,
BMASGK) is responsible for procurement of vaccines
in the national vaccination programme. In close collab-
oration with the National Vaccination Board (Nationales
Impfgremium)' and based on its scientific advice, the
Federal Ministry of Labour, Social Affairs, Health and
Consumer Protection annually issues national recom-
mendations for vaccinations (BMASGK, 2018a), which
include information on available and recommended vac-
cinations and are designed mainly for doctors, phar-
macists and health professionals. The Austrian recom-
mendations are developed and published at the national
level. At the regional level, counselling and vaccination
centres” are in place, which carry out vaccinations, pro-
vide information on vaccinations and also advise other
providers. Vaccinations in Austria are voluntary, and
population registries do not serve as a basis for vaccina-
tion programmes. However, selected infectious diseases
such as measles have to be reported to a national registry

(Epidemiologisches Meldesystem) to ensure containment of
the disease (BMASGK, 2018b).

1 The NIG consists of national experts, For more information
please refer to: hteps://www.bmgf.gv.at/home/Gesundheit/
Gesundheitsfoerderung_Praevention/Impfen/Expertinnen_
und_Experten_des_Nationalen_Impfgremiums.

2 For more information on the regional counselling and
vaccination centres please refer to: https://www.gesundheit.
gv.at/service/beratungsstellen/impfen.
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Several of the vaccinations included in the national vac-
cination plan are provided free of charge for children
under the age of 15 years, in line with the free national
immunization programme. This programme covers dis-
eases occurring very frequently, as well as more rare but
severe diseases (BMGE 2017a). The following vaccines
are included in the national immunization programme for
children at defined age groups: vaccines against measles,
mumps and rubella (MMR), diphtheria, Haemophilus
influenza type B, hepatitis B, human papillomavirus
(HPV), meningococci of groups A, C, W135 and Y
(MEC-4), pertussis, pneumococcal, poliomyelitis, rota-
virus and tetanus (BMASGK, 2018a).

In the context of the global measles and rubella elimi-
nation programme of the World Health Organization
(WHO), vaccinations against measles (as part of the
combined vaccination against MMR) are free of charge
for all persons above the age of 9 months (BMASGK,
2018a). However, between 2012 and 2014 the vaccine
was available free of charge until the age of 45 years only.
Since 2014 there have been no upper age limits for the
free measles vaccine any more. In 2014 the then Ministry
of Health initiated a public awareness campaign (keine-
masern.at), which was described by outside observers as
creative and innovative, seeking to encourage vaccination
among both infants and unimmunized adults (WHO,
2016). However, in 2015 Austria still had the second
highest rate of measles cases per one million inhabitants

(35.3) in the EU (ECDC, 2016).

In 2016 measles vaccination rates were analysed in
depth using a population-based mathematical model
at the national level (BMGE, 2016). According to the
results of these calculations, in 2015, in children aged
between 2 and 5 years, measles vaccination coverage
rates for the first dose reached 92% and were about
10% lower for the second dose. In particular, children
born between 2008 and 2010 and young adults born
in the 1990s had lower immunization rates. It was esti-
mated that about half a million persons aged between
15 and 30 years were not protected against measles.
Measles incidence stood at 10.4 cases per one million
population in 2017.

In addition to the awareness campaign, the Federal
Ministry of Labour, Social Affairs, Health and Consumer
Protection provides a national action plan on MMR-
elimination, information leaflets in German, English,
Arabic, Turkish, Croatian and Slovak, and recommen-
dations for refugees (high priority to immunize against

The organization and delivery of vaccination services

measles in refugee homes) and persons working in refugee
care (BMASGK, 2018c).

About 5-15% of the population in Austria are infected
with influenza each year and many of them suffer from
the disease. Vaccinations against influenza are not cov-
ered by the free national immunization programme but
are recommended in Austria for all children (starting
from the age of six months) and all adults. A special rec-
ommendation is in place for several groups at high risk,
e.g. health workers, persons above the age of 50 years or
persons affected by chronic disease. Vaccinations are not
documented in a central register in Austria. Therefore,
there are no detailed data available on the number of
administered vaccines or vaccination coverage rates.
Data from the pharmaceutical industry (the Austrian
Association of Vaccine Manufacturers, OVIH) indicate
that the vaccination coverage rate against seasonal influ-
enza is below 10%. The influenza situation in Austria is
monitored by an Influenza Surveillance System. These
data are reported to the European Surveillance System
operated by the European Centre for Disease Prevention

and Control (ECDC) (AGES, 2018).

Provision

Provider organizations and professionals involved in
administering childhood vaccinations against measles
in Austria include:

e Physicians. Only physicians can prescribe
vaccinations.

¢ The national immunization programme is imple-
mented by the nine federal states and organized
differently at the federal state level, involving
mainly paediatricians, general practitioners and

public health officers.

* The national immunization programme is also
implemented in schools, involving public health
officers, school physicians, paediatricians and gen-
eral practitioners.

e There are also ambulances and vaccination centres
that administer MMR vaccines.

According to the national recommendations, the first dose
of the MMR-vaccine should be administered at the age of
9 months, followed by a second dose three months later.



Austria

When the first vaccination is carried out at the age of one
year or later, the second dose should be administered in
an interval of at least four weeks, but as soon as possible

(BMASGK, 2018a).

Provider organizations and professionals involved in
administering vaccinations against influenza in Austria
include:

* Primary health care providers, such as general prac-
titioners, paediatricians, occupational health physi-
cians, public health officers, and internists, as well
as regional and local counselling and vaccination
centres. In some provinces, outpatient clinics may
also provide vaccinations against influenza or pro-
vide vaccinations bought by patients at pharmacies.

Relevant professional standards and guidelines are detailed
in the national recommendations, as different types of
vaccines against influenza should be chosen according to
different age or risk groups.

Financing

Childhood vaccinations against measles are free of
charge in Austria. Patients do not need to cover any costs
at the point of delivery. Vaccinations provided in the
national immunization programme are covered by the
federal government (two thirds) and by provinces and
social health insurance funds (one sixth each). Vaccines
in the national immunization programme, including
vaccines against MMR, are procured by tenders covering
several years.

Vaccinations against influenza are not publicly covered
and have to be paid by patients out of pocket. Influenza
vaccines are only available on prescription, and doctors
carrying out the vaccination charge a fee. Social health
insurance funds may promote influenza vaccinations by
covering part of the costs, such as in annual promo-
tion periods when vaccines are available in pharmacies
at a reduced price. Some employers and health insurance
funds also cover the costs for the vaccinations, such as

employers of health care workers (BMASGK, 2018a).

Key barriers and facilitators

The current epidemiological situation in Austria points
to the need for a higher immunization coverage for both
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measles and influenza. All vaccinations in Austria are vol-
untary and authorities are often limited to making recom-
mendations. Scepticism about vaccinations in Austria has
some sort of “tradition” and is often based on ‘personal
philosophy or groundless fears about side effects [...] and,
there are even quite a number of health workers who are
anti-vaccine” (WHO, 2016). There are also vaccination
critics strongly opposing vaccinations.

Regarding childhood vaccinations against measles,
sometimes parents of young children are not aware of the
importance of having their children vaccinated. However,
vaccine hesitancy also seems to play a role. In young adults
it can be assumed that many of them are simply not aware
of the fact that they are not protected against measles.
This is why authorities initiated a broad awareness-raising
campaign on measles in 2014, promoting free-of-charge
vaccinations for all age groups. To further reduce vaccine
hesitancy, the annual European Immunization Week cam-
paign is used to raise awareness (Kreidl & de Kat, 2017).
Having the MMR-vaccine free of charge in Austria and
strongly recommending it in the national recommendations
are two key facilitators of its uptake. Paediatricians who are
close to the patients and participate in the programme are
another crucial element for achieving effective vaccination
coverage rates among children in Austria.

Coverage of adult vaccinations against influenza in
Austria is low, mainly due to lack of awareness and vac-
cine hesitancy. Kunze & Kunze (2015) further suggest
the “most extensive recommendations for influenza vaccina-
tion worldwide” are not adequately implemented due to
“ignorance, lack of social marketing and the predominance
of a distinct discordance within the health system in general,
and the Austrian medical fraternity in particular”. Kunze,
Béhm & Groman (2013) even describe Austria as a coun-
try that is “yesistant to influenza vaccination”, as the impact
of influenza on public health seems to be misjudged
by the population and even the opinion of health care
workers is divided. Furthermore, there is no vaccination
reminder system for adults in place.

Even where contributions by employers or social health
insurance funds reduce the costs of vaccinations against
influenza, the remaining financial barriers, with patients
generally having to pay for the vaccination out of pocket,
can reduce access (Hoffmann et al., 2016). Hoffmann et
al. (2016) also suggest involving and incentivizing general
practitioners to support vaccinations against influenza, as
they are often more trusted by the patients than the media
or the internet.
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Governance
Vaccine governance and agencies involved

Belgium’s vaccination programmes are organized at the
subnational level. Indeed, disease prevention in health
care, and hence immunization policy, is a duty and
responsibility of the Communities and the Regions. These
authorities are responsible for vaccine strategy including
vaccine schedule, public tenders for choice of vaccine,
vaccine promotion (including awareness campaigns),
cost evaluations, vaccine coverage assessment, etc. As a
result, the vaccination programmes differ slightly between
Belgium’s Communities (see Figures 1 and 2).

For the Flemish-speaking community (in Flanders and
Brussels) the Agency for Care and Health (Agentschap
Zorg en Gezondheid') is responsible for vaccine policy and
a subnational vaccination plan is available online.? The
plan covers various topics including communication to
the population, training of health care workers, vaccine

1 hteps://www.zorg-en-gezondheid.be/
2 hteps://www.zorg-en-gezondheid.be/vlaams-actieplan-
vaccinaties-2012-2020
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schedules for children and adults, registry for vaccine
administration, etc. In the French-speaking community
(in Wallonia and Brussels) the responsibilities regard-
ing vaccine policy are shared between several agencies
(ONE?; COCOF*; AviQQ°) based on location and/or pop-
ulation age-group. The German-speaking community
(Deutschsprachige Gemeinschafi) is responsible for its own
vaccine programme, but uses the French-speaking com-
munity platform (e.g. for public tenders).

In addition, Belgium’s federal authorities remain the
competent authority for specific components of vaccine
governance. Polio vaccination, for example, falls within
the federal jurisdiction, as the mandatory vaccination of
infants against polio (see next section) is based upon fed-
eral legislation.® Being responsible for foreign affairs and
national health, the federal authorities are also the com-
petent authority for Belgium’s international commitments
such as the ‘Measles & Rubella WHO elimination global

strategic plan’, in cooperation with the subnational level.

Recommendations, mandatory vaccination,
incentives, sanctions

In Belgium only vaccination against polio is mandatory
by law. Vaccination against poliomyelitis was first recom-
mended in Belgium in 1958 and became implemented as
mandatory in 1967 under the Royal decree of 26 October
1966. In case of non-immunization against polio, the par-
ents or guardian of the child concerned can be prosecuted
by the Federal health inspector.

In the French community vaccination against poliomyeli-
tis, diphtheria, whooping cough, Haemophilus influenzae
type b, measles, rubella and mumps are mandatory in
order for children to attend a public childcare centre,
whilst vaccination against pneumococcal disease, menin-
gococcal disease type C and hepatitis B are strongly rec-
ommended.” By contrast, in the Flemish community
there is no legal obligation for vaccination in order for
children to attend a childcare centre, although vaccination
following the Flemish Community Vaccine Calendar is

S8}

heep://www.one.be/

4 http://be.brussels/a-propos-de-la-region/les-institutions-
communautaires-a-bruxelles/cocof

5  heeps:/[www.aviq.be/

6 Royal decree of 26 October 1966: http://www.ejustice.just.
fgov.be/doc/rech_f.htm

7 Article 31 of the French Government’s Decree of 27 February

2003: heep://www.ejustice.just.fgov.be/doc/rech_f.htm
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strongly advised based on the individual responsibility for
community health.

At the national level the Superior Health Council (SHC)
permanent vaccine working-group (Belgium’s National
Immunization Technical Advisory Group, NITAG)® of
the Federal Public Service (FPS) of Health, Food Chain
Safety and Environment’ provides independent scientific
advice on vaccinations and formulates recommendations.
These recommendations serve as a basis for the vaccina-
tion programmes set up by the three Belgian regions.

In addition to the basic vaccination schedule for children,
which includes vaccination against measles, Superior
Health Council recommendations are available for preg-
nant woman (e.g. pertussis), adolescents and adults (e.g.
booster vaccines), older people (e.g. yearly flu vaccina-
tions) and other specific risk groups (e.g. immunocom-
promised), as found on their website."” These recommen-
dations and further documentation on vaccination are
also available on the community websites'' and several

others like SSMG/Domus Medica.

The vaccine schedule for measles vaccination and the
target populations for influenza vaccination are the same
across the country. Considering influenza, the groups at
risk for whom vaccination is strongly recommended are
pregnant women, people aged 65 years and more, health
care workers, and those with an underlying risk or mor-
bidity aged 6 months and older. There is an additional
recommendation for those aged 50—65 years because of a
higher risk of hospitalization after contracting influenza.'?

Targeted measures

For children of refugees and asylum-seekers under the age of
5 months, vaccination must be carried out according to the
basic vaccination calendar recommended in Belgium. From
the age of 5 months, vaccination follows the principles of
catch-up vaccinations for which specific recommendations
are available.”” Asylum-seekers are offered a first vaccina-

8  hueps://www.health.belgium.be/en/superior-health-council

9  hueps://www.health.belgium.be/en/health

10 heeps://www.health.belgium.be/fr/vaccination

11 http://www.vaccination-info.be/; hrttps://www.zorg-en-
gezondheid.be/infectieziekten-en-vaccinatie; htep://www.
ostbelgienlive.be/desktopdefault.aspx/tabid-420

12 https://www.health.belgium.be/nl/advies-9488-vaccinatie-
griep#article

13 hreeps://www.health.belgium.be/fr/avis-9111-vaccination-de-
rattrapage-fiche
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tion when applying for asylum, and further vaccinations
are given at reception facilities (coordinated by Fedasil)
or at well-baby clinics (for children under 6 years of age).
Vaccinations offered include polio (depending of country
of origin), tetanus, diphtheria, whooping cough, measles,
mumps, rubella and influenza (depending on season
and a person’s risk factors). In the Flemish Community
a mobile vaccination team started a few years ago with
catch-up immunization plans in schools without school
health services, and in populations with lower vaccination
coverage (e.g. Roma communities).

Vaccination coverage

Two main population registries on vaccine status exist:
Vaccinnet' (Flemish Community based) and E-Vax"
(French Community and German Community based).
These are automatic ordering systems used by doctors that
also collect information on vaccine administration. In
Flanders, for example, all vaccinations with free-of-charge
vaccines should be registered in the database. Although
the aim is the exhaustive recording of vaccinations, these
population registries are currently incomplete, particu-
larly for adults and for the French-speaking community,
for which recordings are essentially completed by school
health services. Hence, for estimating vaccination cov-
erage, regular vaccination coverage studies are set up,
using the cluster sampling method. These studies are
conducted for the three regions by the Communities
almost every three to four years, from which national
weighted averages are estimated. According to the most
recent surveys, vaccination coverage for the first dose of
MMR (measles, mumps, rubella) is 95.6% in Wallonia,
94.1% in Brussels and 96.2% in Flanders (Vermeulen et
al., 2017; Robert E, Swennen B & Provac-ULB - Ecole
de Santé Publique, 2015). Coverage of the MMR second
dose is 93.4% in Flanders and 78.0% for Wallonia and
Brussels. Vaccination coverage for two documented doses
of MMR is 87.4% in Flanders and 75.0% in Wallonia
and Brussels (Vermeulen et al., 2017; Grammens et al.,
2016). For influenza, vaccination coverage is based on
surveys in specific risk groups (40-50% in health care
workers (Vermeulen et al., 2017) and pregnant women
(Maertens et al., 2016), or in the over 15 years old cat-
egory by the Health Interview Survey (e.g. 60-70% in
people aged 65 years and over (Gezondheidsenquete,
2013).

14 www.vaccinnet.be
15 https://www.e-vax.be
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The organization and provision of vacci-
nation services

Childhood vaccination against measles

Provision of infant immunization services (including
first dose of MMR at 12 months) is mainly undertaken
by Well-Baby C