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a b s t r a c t

Vaccine policy, decision processes and outcomes vary widely across Europe. The objective was to map
these factors across 16 European countries by assessing (A) national vaccination strategy and implemen-
tation, (B) attributes of healthcare vaccination systems, and (C) outcomes of universal mass vaccination
(UMV) as a measure of how successful the vaccination policy is.

A. Eleven countries use standardised assessment frameworks to inform vaccine recommendations.
Only Sweden horizon scans new technologies, uses standard assessments, systematic literature
and health economic reviews, and publishes its decision rationale. Time from European marketing
authorisation to UMV implementation varies despite these standard frameworks. Paediatric UMV
recommendations (generally government-funded) are relatively comparable, however only influ-
enza vaccine is widely recommended for adults.

B. Fourteen countries aim to report annually on national vaccine coverage rates (VCRs), as well as
have target VCRs per vaccine across different age groups. Ten countries use either electronic
immunisation records or a centralised registry for childhood vaccinations, and seven for other
age group vaccinations.

C. National VCRs for infant (primary diphtheria tetanus pertussis (DTP)), adolescent (human papillo-
mavirus (HPV)) and older adult (seasonal influenza) UMV programmes found ranges of: 89.1% to
98.2% for DTP-containing vaccines, 5% to 85.9% for HPV vaccination, and 4.3% to 71.6% for influ-
enza vaccine. Regarding reported disease incidence, a wide range was found across countries
for measles, mumps and rubella (in children), and hepatitis B and invasive pneumococcal disease
(in all ages).
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These findings reflect an individual approach to vaccination by country. High VCRs can be achieved, par-
ticularly for paediatric vaccinations, despite different approaches, targets and reporting systems; these are
not replicated in vaccines for other age groups in the same country. Additional measures to improve VCRs
across all age groups are needed and could benefit from greater harmonisation in target setting, vaccina-
tion data collection and sharing across EU countries.
� 2018 GlaxoSmithKline Biologicals SA. Published by Elsevier Ltd. This is an open access article under the

CC BY license (http://creativecommons.org/licenses/by/4.0/).
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1. Introduction

Although national immunisation strategies have traditionally
focussed on infants and children, policymakers increasingly seek
to protect the wider population against infectious diseases by mov-
ing towards a life-course immunisation approach [1]. At the same
time, there is greater public interest and debate about the role of
immunisation and the safety and regulation of vaccines [2]. Finan-
cial and social pressures on healthcare systems in Europe have also
contributed to the increased adoption of evidence-based evalua-
tion of vaccines in order to maximise their benefits in a given pop-
ulation [3]. Decision-making for vaccination policy varies widely,
with different processes and outcomes in each country. Countries
need to improve their immunisation strategies using evidence-
based, transparent and sustainable processes [2,3]. Recommenda-
tions and vaccination policies are different across European
countries, as decision-making remains country-specific [4] reflect-
ing varying epidemiology as well as country-specific differences in
healthcare systems, level of evidence, vaccine acceptability and
financing [3]. The World Health Organization (WHO) Regional
Office for Europe (WHO-Europe) defined priority areas for action,
as well as indicators and targets for vaccination, in order to meet
its vision of all countries being able to provide equitable access
to high-quality, safe, affordable vaccines and immunization ser-
vices throughout the life course in its European Vaccine Action Plan
(EVAP) 2015–2020 [5]. Additionally the EU now believes that vac-
cination programmes are increasingly fragile; in the face of low
uptake of vaccines, vaccine hesitancy, the increasing cost of new
vaccines and shortages in vaccine production and supply in Europe.

The objective of this research was to map the status of
vaccination across Europe by considering together the national
vaccination strategy, attributes of healthcare systems and the vac-
cine coverage rate (VCR), and assessing the outcomes of universal
mass vaccination (UMV) using the VCR.
2. Methods

Countries use multidisciplinary groups of independent
national experts (National Immunization Technical Advisory
Groups, NITAGs) to assess evidence and advise their govern-
ments on immunisation policies (e.g., both on choice of new vac-
cines and adjustments required to existing strategies and
schedules). A healthcare systems approach was applied to exam-
ine the relationship between NITAG decision-making, attributes
of the healthcare system (where the NITAGs may or may not
have an influence), and outcomes of the UMV (i.e., using VCR)
(Fig. 1). Research questions, to address each point in Fig. 1, were
formulated to assess whether and how different aspects of vac-
cination policy (NITAG decision-making, monitoring and surveil-
lance) impact on UMV.

A total of 16 European countries (i.e., Austria, Belgium, Bulgaria,
Croatia, Finland, France, Germany, Greece, Italy, the Netherlands,
Poland, Romania, Spain, Sweden and the United Kingdom (UK), in
the EU, and Switzerland) were included. This was for the increased
feasibility of working with a limited number of countries and being
able to conduct the research in a timely fashion. Countries included
were predominantly the most populous European countries with a
mixture of payment models (e.g., vaccines provided via individual
prescriptions reimbursed by insurance or with a co-payment, or,
purchased through government tenders and essentially free of
charge to the patient).

http://creativecommons.org/licenses/by/4.0/
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Fig. 1. Overview of health systems approach. CR: centralised registry; ECDC: European Centre for Disease Prevention and Control; EIR: electronic immunisation record; EMA:
European Medicines Agency; KPI: key performance indicator; NITAG: National Immunization Technical Advisory Group; UMV: universal mass vaccination; VCR: vaccine
coverage rate.
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Data were collected through secondary research and verified
through interviews with country experts experienced in vaccine-
related research and policy. The most recent publicly available data
were used. Searches were conducted on publicly available informa-
tion sources in the native language, including official government
and supranational websites, peer-reviewed publications on vaccine
policy and conference abstracts. Search terms reflected key termi-
nology used to formulate policy briefs, reports, and regulations.
Search terms as well as country-specific information were trans-
lated where necessary. The research questions were refined follow-
ing an advisory panel of a subset of experts from Germany, France,
Italy, Switzerland, the Netherlands and the UK. Findings were com-
piled in a data repository (MS Excel) and information was coded
and streamlined to ensure consistent use of key terminology.

Time intervals were retrieved for the first vaccine brand to be
included in national UMVs for a given disease (i.e., rotavirus,
human papillomavirus (HPV), paediatric and adult pneumococcal
and seasonal influenza vaccines, meningococcal B and herpes zos-
ter vaccines). This provided an overview across a range of age
groups, to estimate the length of time each country takes from
European Medicines Agency (EMA) approval, which is common
to all countries except Switzerland in our analysis, to NITAG rec-
ommendation and to UMV implementation.

The reimbursement status of recommended (including manda-
tory) vaccines was reviewed and classified as: fully reimbursed,
subject to co-payment or paid out-of-pocket (OOP). Data were
broadly divided by age and antigen into paediatric vaccination
(from birth to 18 years) and adult vaccination (pregnant women,
adult boosters and vaccines for older adults i.e., usually considered
to be over 65 years). Data on risk groups other than pregnant
women were not included.

Public information sources were searched to find whether
countries set strategic goals and targets for vaccination, the last
time the goal was set, how often it was reported and the informa-
tion systems underlying VCR reports (electronic immunisation
records (EIRs) and centralised registries (CRs)).

The notification rates for each country, as reported to the Euro-
pean Centre for Disease Prevention and Control (ECDC) between
2006 and 2014, were retrieved to calculate the average notification
rate of measles, mumps and rubella (MMR), hepatitis B and
invasive pneumococcal disease (IPD), per country by age group.

The VCR for the primary infant series of diphtheria tetanus
pertussis (DTP) vaccination was reviewed and compared across
countries as these antigens are established across all countries in
scope, and this is part of EVAP goal 4 [5]. Childhood booster vacci-
nations of DTP-containing vaccines, however, were excluded as
schedules vary widely. Similarly, the VCR for HPV vaccination
(complete course) in adolescents, and for seasonal influenza in
older adults was reviewed and compared as these vaccines are also
common across most countries.
3. Results

3.1. Vaccination strategy and implementation

3.1.1. How do NITAGs make recommendations on new UMVs?
In some countries NITAGs are independent from health technol-

ogy assessment (HTA) bodies, while others are part of the HTA
body which usually has a role in assessing pharmaceuticals and
devices for potential use in that country. From publicly available
information across the 16 countries, NITAG decision-making
includes horizon scanning for new products in seven countries, of
which only France and the UK specify performing horizon scanning
for vaccines. A systematic framework or standard operating proce-
dure for vaccine assessment is applied in 11 countries; 10 conduct
a systematic literature review, 11 conduct an economic evaluation,
and eight countries do both. Ten countries publish their rationale
for the positive or negative decision made regarding inclusion of
the vaccine in the UMV. Only Sweden currently applies all of these
stages to a systematic vaccine assessment (Table 1). Romania had a
NITAG in 2015, which was subsequently disbanded.
3.1.2. What is the time period from vaccine marketing authorisation to
UMV implementation?

The range for EMA authorisation to NITAG recommendation
was considerably greater than the range from NITAG recommenda-
tion to UMV implementation. The time of NITAG recommendation,
however, was not known for all vaccines and in all countries, so the
average time from EMA approval to UMV implementation is pre-
sented (Table 2), calculated from the date of the first EMA approval
of a vaccine for a disease (i.e., in the case of multiple vaccines
approved for one disease) until the UMV implementation date.
As some countries are still deciding on implementation, the aver-
age times provided are underestimates. For full details by country,
see Appendix Table 2.



Table 1
Country approaches to systematic assessment.

Countries that apply this approach Countries that do not apply this approach

Existence of NITAG (self-designated) Austria, Belgium, Croatia, Finland, France, Germany, Greece,
Italy, Netherlands, Poland, Romania Spain, Switzerland, UK

Bulgaria, Sweden

Horizon scanning
(*specified for vaccines)

*France,*UK, Italy, Netherlands (from Dec 2017), Spain,
Sweden

Austria, Belgium, Bulgaria, Croatia, Finland,
Germany, Greece, Poland, Romania,
Switzerland

Systematic framework or standard procedures Austria, Croatia, Finland, Germany, Italy, Netherlands,
Poland, Spain, Sweden, Switzerland, UK

Belgium, Bulgaria, France, Greece, Romania

Systematic literature review Austria, Croatia, Finland, Germany, Greece, Italy,
Netherlands, Poland, Sweden, Switzerland

Belgium, Bulgaria, France, Spain, Romania, UK

Recommendation process includes consideration of
results from health economic evaluation (ynot
mandatory)

Austria, Finland, France, yGermany, Italy, Netherlands,
Poland, Spain, Sweden, Switzerland, UK

Belgium, Bulgaria, Croatia, Greece, Romania

Rationale published Austria, Belgium, Finland, France, Germany, Netherlands,
Spain, Sweden, Switzerland, UK

Bulgaria, Croatia, Greece, Italy, Poland,
Romania

Sources: general [6] & by country: Austria [7], Belgium [8], Bulgaria [9], Croatia [10], Finland [11], France [12,13], Germany, Greece [14], Italy [15], Netherlands [16], Poland
[17], Romania [18], Spain [19], Sweden [20], Switzerland [21], UK [22,23].

Table 2
Average time from first authorisation for disease to UMV implementation.

Vaccine Number of UMV countries Average time (range)

Rotavirus vaccine 9 (Austria [24], Belgium [25,26], Bulgaria [27], Finland [28],
Germany [29,30], Greece [31,32], Italy [33], Poland [34], UK
[28])

65 months
(11 months Belgium, 135 months Italy)

HPV vaccine 15 (Austria [35], Belgium [36,37], Bulgaria [38], Croatia [39],
Finland [40], France [41–43], Germany [44–46], Greece [47],
Italy [48,49], Netherlands [50–52], Poland [53,54], Spain [55],
Sweden [56,57], Switzerland [58], UK [59,60])

36 months
(5 months Spain, 117 months Croatia)

Paediatric pneumococcal vaccine 13 (Austria [61], Belgium [61,62], Bulgaria [63], Finland
[64,65], France [61,66], Germany [61,67], Greece [61], Italy
[68,69], Netherlands [61,70], Spain [61,71,72], Sweden
[61,73,74], Switzerland [61,75], UK [61,76])

55 months
(13 months Bulgaria, 100 months Sweden)

Paediatric influenza vaccine 2 (Finland [77] and UK [78]) Not applicable given yearly update of the vaccine.
UMV first in Finland for seasonal TIV in 2007* and the UK in 2014.

Meningococcal B vaccine 2 (UK [79,80] and Italy [33]) 36 months (32 months UK, 40 months Italy)
Adult pneumococcal vaccine 5 (Belgium [81–83], Germany [84], Greece [85], Italy [86] and

UK [76,82,87,88])
158 months
(67 months Greece, 217 months Germany)

Herpes zoster vaccine 3 (France [89,90], Italy [33], UK [91,92]) 114 months
(88 months UK, 133 months Italy)

HPV: human papillomavirus; TIV: trivalent influenza vaccine; QIV: quadrivalent influenza vaccine; UK: United Kingdom; UMV: universal mass vaccination.
* TIV for children was subsequently changed to QIV when this vaccine became available. The remaining 14 countries in our analysis do not offer paediatric seasonal

influenza vaccine as part of the UMV.
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3.1.3. Current UMV strategies and programmes
3.1.3.1. Childhood and adolescent UMV vaccination (from birth to 18
years of age). In general, recommended vaccines (which includes
mandatory vaccines) in this age group are funded by the govern-
ment or third-party payers. In France, the majority of recom-
mended vaccines are available with a co-payment through
private insurance, and in Austria, Poland and Romania, some rec-
ommended vaccines are available for private purchase (OOP). It
should be noted that countries vary in attitudes and ability to
access OOP vaccines; for example, this is relatively unusual in
the Netherlands and Sweden yet more common in e.g., Spain,
Austria, Greece and Romania. Vaccines that are not generally
recommended for UMV in this age group for the cohort countries
include Bacillus Calmette-Guerin (BCG), hepatitis A, varicella,
Meningitis (Men) B, MenACWY, influenza and to some extent
MenC and rotavirus, however, these may be available for private
purchase and are generally funded for at-risk groups. Full details
about vaccines recommended in the UMV programme, with levels
of funding, can be found in Fig. 2 by country.

3.1.3.2. Non-paediatric UMV vaccination. Recommendations and
levels of funding for the UMV vaccines assessed can be found in
Fig. 3 by country, for pregnant women, adults and older adults.
3.1.3.2.1. Pregnant women vaccination. UMV vaccines recom-
mended for pregnant women are influenza and diphtheria, tetanus
and pertussis. Recommendations and funding arrangements vary
between cohort countries. Influenza vaccination is recommended
in all countries except Bulgaria and the Netherlands. Diphtheria,
tetanus and pertussis vaccination is recommended and fully
funded in Belgium, Greece, Italy, Spain, Switzerland and the UK.
3.1.3.2.2. Adult vaccination. Adult UMV vaccinations include diph-
theria, tetanus, pertussis and hepatitis B (only recommended in
Poland for OOP purchase). Diphtheria, tetanus and pertussis are
recommended in all countries except Croatia, the Netherlands,
Romania and the UK, with full funding in most of these countries.
3.1.3.2.3. Older adult (usually considered to be �65 years of age)
vaccination. Influenza, zoster, pneumococcal, diphtheria, tetanus
and pertussis are UMV vaccines for older adults. All are recom-
mended for UMV in Austria (through OOP financing) and are fully
funded in Greece and Italy. In Germany, herpes zoster vaccination
is not recommended at the national level but in single federal
states (e.g., in Saxony).

3.1.4. What are the goals of the UMV?
Vaccination goals to monitor specific vaccine performance were

identified in all countries except Bulgaria, Finland and Poland and



Fig. 2. Recommended childhood and adolescent UMV vaccines by country and funding level (2017).
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included target VCRs for both seasonal influenza vaccination and
MMR vaccination in six countries (Table 3). In addition to measles
and influenza, some countries also set specific target national VCRs
for other vaccines. Belgium and the UK had key performance indi-
cators (KPIs) for paediatric vaccination: i.e., 80% VCR target for
infants and toddlers under 18 months old in Belgium, and 95%
VCR target for children under four years old in the UK.

3.2. Healthcare system attributes

3.2.1. Vaccination KPIs, VCR frequency and reporting system
Countries typically had vaccine-specific KPIs (e.g. a target VCR)

across all age groups. Table 3 shows that 14 countries report VCRs
at a national level for several vaccines across all age groups, with
13 of these stating they report these data yearly, however, these
data were not always publicly available each year. The UK reports
VCRs on both a quarterly and yearly basis for most vaccines. No
publicly available national level data on the frequency of VCR
reporting in Austria and Belgium were identified. The publication
of the latest reported data is in Table 3, however, this may not
always reflect the data collection date. For example, in Germany,
data on older adults for pneumococcal vaccination were based on
a 2008–2011 survey (published in 2013) and for seasonal influen-
za, the last report was from the 2015–2016 season (published in
2017). In Germany, VCR based on school entry examinations are
published yearly, while VCR from claims data are not published
for all vaccines every year.
In terms of the information systems underlying VCR reporting, a
distinction was made between an EIR and a CR which held only
national level data. The use of national health data surveys was
not considered an appropriate proxy for a centralised registry.
Ten countries had either a CR or EIR for reporting childhood vacci-
nations, and seven had either a CR or EIR for other age group vac-
cinations. Not all regions in Italy have an EIR system, some still
send paper copies to a CR. Germany has not established a compre-
hensive standardised system for VCR data collection but uses reg-
ular sources typically from specific surveys, school entry data or
claims data. Full details are provided in the Appendix.

3.3. Outcomes of the UMV

3.3.1. Reported average disease notification rates for vaccine-
preventable disease

The third and final component to the research was to assess
UMV outcomes, using the latest data on the reported incidence
of vaccine-preventable disease, and the VCR achieved in paediatric
and adult populations.

The average notification rates for each country were based on
data reported to the ECDC from 2006 to 2014 for measles, mumps
and rubella [142], and from 2010 to 2014 for hepatitis B [143] and
IPD [142]. Figs. 4 and 5 present the country data for measles,
mumps and rubella in children and hepatitis B in all age groups,
and for IPD in infants, children and older adults (available for 12
countries), respectively. In both adults and children, there is a wide



Fig. 3. Recommended vaccines by country and funding level for pregnant women, adults and older adults (2017).
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range in reported disease incidence particularly for hepatitis B and
rubella. Where data were reported, the incidence per 100,000 ran-
ged from 0.13 (France) to 16.55 cases (Sweden) for hepatitis B, and
from 0.02 (Netherlands) to 24.10 cases (Poland) for rubella.

Belgium, France, Germany and Switzerland did not report noti-
fication rates for IPD (no systematic surveillance) in the time frame
reviewed; Bulgaria and Croatia reported very low numbers, no
rates for infants or older adults were reported for Croatia, and no
data reported before 2012. Fig. 5 shows higher IPD notification
rates in the older adult population versus young children, which
could be explained by only 9 of the 16 cohort countries recom-
mending pneumococcal vaccination in this age group, an ageing
population, and, low vaccine coverage and effectiveness.

3.3.2. What is the vaccine coverage rate (VCR) in the target
populations?

Table 4 shows the national level data on VCR from the most
recent published figures for an infant, adolescent and older adult
UMV programme (i.e., DTP, HPV and seasonal influenza pro-
grammes, respectively). There were differences in the level of pub-
licly available information.

For the primary DTP-containing series in all 16 countries, the
primary VCR ranged from 89.1% (Romania) to 98.2% (Finland and
Sweden). Where possible, the range of VCR was retrieved to high-
light regional variations as one of the limitations of this analysis is
the focus on national level data.

All of the countries in scope offer HPV vaccination in their UMV
programme except Romania [144] which discontinued its HPV
UMV programme. Vaccine coverage rates were not available for
Austria and Croatia, and ranged from 14.1% in Bulgaria to 85.9%
in the UK.
In the case of seasonal influenza, VCRs were available for 14
countries (with the exception of Bulgaria and Switzerland). These
ranged from 4.3% (Poland) to 71.6% (UK). The ranges retrieved
showed a maximum of 74.5% in some parts of the UK.

4. Discussion

The organisation, funding and delivery of healthcare is the
responsibility of individual countries in Europe. The findings
clearly reflect this individual approach to vaccination: no single
country stood out as a best practice model of vaccination and pub-
lic health control of infectious diseases. In some countries, VCRs
were high, particularly for the primary vaccination series, despite
having different NITAG assessment approaches, KPIs and underly-
ing information systems. Both a programmatic (i.e., highly cen-
tralised decision-making and implementation supported and
coordinated by national or regional level public health) and a de-
centralised (following NITAG decision, individual prescribers
implement vaccination policy) approach produced high VCRs.

There was considerable variation between country schedules,
with only two vaccines for which KPIs were widely applied – influ-
enza and MMR. This is despite the adoption of the EVAP action plan
by European Union member states, which explicitly identified as
goals sustaining polio-free status, elimination of measles and
rubella, control of hepatitis B infection and, meeting 95% coverage
of three doses of DTP-containing vaccines. Italy was notable for
setting KPI targets for many paediatric vaccines in its UMV, and
for herpes zoster vaccine for older adults since 2017. Influenza
was the only non-paediatric UMV vaccine with a KPI, however, this
is confounded by variations in VCR ranging from 4.3% in Poland to
71.6% in the UK. Europe has a growing ageing population with



Table 3
Vaccine-specific KPIs, and frequency of VCR reporting.

Country Vaccine-specific KPIs by target group Frequency of VCR reporting Child-
hood

Other age

Vaccine Target group Target VCR
(%)

Target
established

Vaccine Target Group Report
frequency

Last report EIR CR EIR CR

Austria [93–96] MMR Children 95 2015 NR _ _ _ No No No No
Influenza Older adults, underlying

condition
75 2010

Belgium [95–98] MMR Children 95 2015 NR _ _ _ Yes No Yes No
Influenza Pregnant, Risk group < 65y 50 2015

Older adults 75 2015
HCP 80 2015

Pertussis HCP 80 2015
Bulgaria [99] NR _ _ _ Polio, DTP, BCG, HepB, Hib, MMR,

Pneumococcal, Rotavirus
gastroenteritis, HPV

Infant, Toddler,
Adolescent

Yearly 2016 No No No No

Croatia [100,101] MMR Children 95 2007 BCG, HepB, Polio, DTP, Hib, MMR Infant, Toddler,
Adolescent

Yearly 2015 NR NR NR NR

DT Older adults Yearly 2015
Finland [102–105] NR _ _ _ Polio, DTP, Hib, Pneumococcal,

Rotavirus, MMR, HepA, HPV
Infant, Toddler,
Adolescent

Yearly 2016 Yes Yes Yes Yes

Influenza Older adults Yearly 2017
France [106–108] MMR Children 80–95 2005 DTP, MMR, Pneumococcal Yearly 2015 Yes Yes No No

HepB, Polio, Hib Infant, Toddler,
Adolescent

Yearly 2015

HPV, Meningococcal Yearly 2016
Influenza Risk groups 95* Influenza Older adults Yearly 2016

Germany [109–113] MMR Children 95 2015 HepB, Polio, DTP, Hib, Varicella,
Pneumococcal, MMR,
Meningococcal

Infant, Toddler,
Adolescent

Yearly 2017 No No No No

HPV Yearly 2017
Pneumococcal, Influenza Older adults 2013, 2017

Greece [96,114,115] MMR Children 95* BCG, HepB, Polio, DTP, Hib,
Pneumococcal, Rotavirus, MMR,
HepA, Varicella, Meningococcal,
Influenza

Infant, Toddler,
Adolescent

2013 No No No No

Italy [33,95,96,116,117] MMR Children 95 2017 HepB, Polio, DTP, Hib, HPV,
Pneumococcal, MMR, Varicella,
Meningococcal

Infant, Toddler,
Adolescent

Yearly 2015 Yes No Yes No
Varicella 95 2017
DTP Infant, Children 90–95 2017
IPV 95 2017
Hepatitis B Infant 95 2017
Pneumococcal 95 2017
HPV Adolescent 95 2017
Meningococcal Infant, Adolescent 95 2017
Hib 95 2017
Influenza Older adults, Risk groups 75–95 2017 Influenza Older adults Yearly 2015
Zoster Older adults 50 (by

2019)
2017

Pneumococcal 75 (by
2019)

2017

Netherlands [96,118,119] HepB, Polio, DTP, Hib, MMR, HPV
Pneumococcal, Meningococcal

Infant, Toddler,
Adolescent

Yearly 2016 Yes Yes Yes No

Influenza* Elderly, risk groups Influenza Older adults, risk
groups

Yearly 2015

Poland [120,121] NR _ _ _ BCG, HepB, Polio, Influenza
Pneumococcal, Varicella, HPV

Infant, Toddler,
Adolescent

2015 No No No No

DTP, Hib, MMR Yearly 2015
Influenza Older adults 2015

(continued on next page)
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potentially higher morbidity due to infectious disease, therefore
widespread vaccination could significantly reduce the healthcare
burden in older adults. Coverage in this age group, however,
remains low as; comprehensive national policies for vaccination
of older adults are lacking, many general practitioners do not rec-
ommend or prioritise vaccination of older adults, cost barriers exist
and result in inequitable coverage and, older adults and healthcare
professionals lack understanding of the benefits of vaccination
[170]. Similar factors were reported to affect vaccination coverage
in adults (i.e., lack of knowledge among adults and healthcare pro-
fessionals of vaccine recommendations and benefits in adults as
well as lack of funding or cost concerns) [171]. Key factors to
improve VCR among adolescents include educating adolescents
and addressing who has responsibility for delivering vaccines
[172]. These barriers to life course vaccination are recognized in
Europe and reflected in EVAP objective 3 which highlights the need
to research, develop and implement the best targeted approaches
to vaccinate underserved populations such as adolescents and
adults [5].

Regardless of individual differences, VCRs in different age
groups were reported across all countries and were used to assess
UMV outcomes. Data on incidence rates reported to ECDC were
also captured to determine the extent of control of vaccine-
preventable diseases, however, these data are likely to be con-
founded by the surveillance programme strength and reporting
accuracy. For seasonal influenza, the data show a clear disparity
in VCRs achieved; 10 countries either do not report VCRs (Bulgaria
and Switzerland) or have a VCR below 50% (Austria, Croatia, Fin-
land, France, Germany, Greece, Poland and Romania), despite the
2009 EU commitment [173] to reach the WHO-agreed goal of
75% VCR in older adults preferably by the 2014–15 winter season.
Only Belgium, Italy, the Netherlands, Spain, Sweden and the UK
achieve a 50% or greater VCR.

Overall, the data on VCRs and KPIs explicitly show the contin-
ued focus and likely prioritisation of paediatric immunisation,
and are not indicative of a trend towards the stated goal of a life-
course vaccination approach [1] that prioritises infectious disease
control in all ages. It appears a missed opportunity for countries
to not set these KPIs despite making the investment in public
health for non-paediatric age groups. Italy and the UK are notable
exceptions, as they track seasonal influenza, zoster and pneumo-
coccal vaccination in older adults.

Despite KPI targets for VCRs exceeding 90% in most countries,
the reported rate of measles, rubella and mumps is much higher
in the 16 countries included than for any other vaccine-
preventable disease dataset held by the ECDC both in adults and
children, demonstrating the wider impact of reduced MMR cover-
age. The research did not assess recent legislative initiatives that
mandate vaccination; such as the introduction in Germany of
mandatory healthcare professional consultations on vaccines
(pre-school or kindergarten) in 2015 [174], the decision of Italy to
make 10 paediatric vaccinationsmandatory in 2017 [175], and deci-
sions in France concerning 11 paediatric vaccinations from 2018
[176]. These initiatives aim to increase VCRs, where vaccine scepti-
cism and hesitancy may have contributed to lower than expected
coverage. This follows the perceived success of mandates in the
USA and Australia, which may have a potentially beneficial public
health impact, although they could be contentious with the public.

This study shows a wide range in the length of time from mar-
keting authorisation at a European level to NITAG decision and
then to UMV implementation. In general, however, time to popula-
tion use from EMA authorisation was faster for paediatric vaccines
in this analysis than for vaccines in older adults (pneumococcal
and herpes zoster vaccination). NITAGs may wish to consider if
they assess the needs of their (older) adult populations in the same
way as their paediatric population.
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Although most countries have a NITAG in place, its role varies,
and while the majority of countries have a systematic framework
in place for assessment, there is a range of approaches to the eval-
uation of data on vaccine safety and efficacy. Indeed, NITAG assess-
ments and frameworks [6] appear to have no bearing on
implementation timelines. While this may lead to some vaccines
being implemented in a quick timeframe, the reasoning behind
this decision-making is not always clear. As a result, other vaccines
may not be considered. For example, countries that implemented
horizon scanning for vaccines were not necessarily early imple-
menters of vaccine UMVs in this analysis. Bulgaria was the first
country in the analysis to implement a paediatric pneumococcal
UMV, and Belgium, the first to implement a rotavirus UMV. Neither
of these countries, however, use horizon scanning, a standardised
approach, a systematic literature review, nor, consider health eco-
nomic evidence as part of their vaccine assessment. The diversity
in approaches to evidence also extends to economic evaluation,
where cost-effectiveness isn’t always included in the recommen-
dation development process and, with a minority of countries con-
sidering the existence of a cost-effectiveness threshold as
important prior to vaccine introduction.

The limitations of this research include the consideration of
only a sub-set of countries within Europe and the use of only pub-
licly available national level data. Therefore, the data may not
reflect within-country variations, or the situation in countries with
a decentralised approach to decision-making and implementation
(e.g., Spain and Italy) and some data were not accessible. The data
available at the time of collection may already have changed affect-
ing the results, and there were differences in robustness and time-
liness of publicly available data across countries and parameters
(e.g., differences in time periods for analysis), limiting the value
of cross-country comparisons. Among other factors that may influ-
ence VCR, vaccine supply was not considered and lack of availabil-
ity of vaccine may result in a delay in UMV introduction. Given the



Table 4
National VCR achieved for primary DTP (infants), HPV (full course, adolescents) and Influenza (older adults).

DTP (infants) HPV (adolescents) Seasonal influenza (older adults)

Age (months) National VCR (%) Range (%) Age (years) National VCR (%) Age (years) National VCR (%) Range (%)

Austria [145,146] 98.0 NR >65 32.1
Belgium [145,147,148] 92.0 66.7–93.0 12–13 55.5 >65 66.1 59.2–65.8
Bulgaria [99,149] 92.1 12–13 14.1 NR
Croatia [101,150] Primary 95.0 87.1–99.1 NR >65 30.0
Finland [102,151,152] 98.2 95.9–100.0 11 68.8 >65 39.0 31.0–51.0
France [153–155] 9–24 96.7 15–16 19.1 >65 49.8
Germany [111,112,156] 48–84 95.2 91.8–97.8 15–17 42.5 >60 35.3 20.1–55.7
Greece [115,157] 12 94.4 91.5–96.4 11–18 27.0 >65 29.9*

Italy [116,158–161] 24 93.7 85.3–97.5 16 70.1 >65 52.0
Netherlands [118,162] 12 93.5 89.6–97.5 14 53.0 >60 50.1
Poland [120,163] 12 97.6 �20 23.0 >65 4.3
Romania [18,144,164,165] 89.1 NA >65 14.9
Spain [166] 12 96.6 94.8–100.0 11–14 79.0 >65 56.1 29.7–65.5
Sweden [128,167,168] 24 98.2 10–12 80.0 >65 50.0 35.0–62.0
Switzerland [75,131] 24 95.7 95.0–97.0 11–14 51.0 NR
UK [137,138,169] 12 93.7 93.2–97.1 12–13 85.9 >65 71.6 66.6–74.5

* Percent in Greece refers to entire population, not just elderly; DTP: diphtheria tetanus pertussis; HPV: human papillomavirus; NA: Not applicable; NR: not reported; UK:
United Kingdom; VCR: vaccine coverage rate.
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primary interest in bringing together a range of datasets in this
analysis, we have been unable to give sufficient depth to many of
the issues raised, on which much has been previously written. Sim-
ilarly, we were not able to augment our results for each country in
the dataset with expert interviews and perspectives.

This analysis shows limited adoption and implementation of
the EVAP 2015 to 2020 objectives to date, including setting com-
mon vaccination KPIs and goals across Europe. EVAP took a holistic
approach to immunisation, seeking to steer a path towards ensur-
ing long term domestic function of and political commitment to
immunisation. On the whole, despite EVAP, more fundamental
issues need to be addressed to improve country UMV performance
e.g., increasing VCR and defining VCR goals in the target
population.

In conclusion, these findings clearly reflect an individual
approach to vaccination by country. Despite use of different assess-
ment approaches, targets and underlying reporting systems, most
countries could achieve high VCRs, particularly for paediatric vac-
cinations. Data on VCRs and targets show a continued prioritisation
of paediatric immunisation in the majority of countries. Although
national targets and EU- and WHO-Europe goals exist, the VCRs
achieved are highly variable, reflected by the wide incidence
ranges observed for vaccine-preventable diseases (e.g., MMR).
Additional measures to improve VCRs across all age groups are
needed and could benefit from greater harmonisation in data col-
lection (e.g. EIRs and CRs) and sharing across EU countries.
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