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priorities and cultural, economic, and sociodemographic factors
rather than scientific evidence [3]. Although partially explained
by the differences in timing and spread of the pandemic, policy
responses often were not centrally coordinated and lacked unifor-
mity [3-7]. Likewise, the effectiveness of individual policy deci-
sions varied dramatically [8-11].

National vaccine responses to COVID-19 were also varied. All
vaccines are reviewed centrally by the European Medicines Agency
(EMA), which authorizes the use of new agents based on quality,
safety, efficacy, and risk-benefit balance. Despite this central coor-
dination, the specific vaccines accepted for EU COVID-19 certifi-
cates (otherwise known as vaccine passports) differed
substantially across Europe after their implementation in the sum-
mer of 2021 [4,13]. Furthermore, reports that emerged in the
spring of 2021 regarding the possible (albeit rare) risk of blood
clots in individuals who received the AstraZeneca COVID-19 vac-
cine sparked divergent responses (eg, issuing a warning with no
other restrictions, restricting use either completely or for certain
population groups) [14]. Results from previous research studies
have also observed variations in vaccine deployment within the
European Union (EU) and on a global scale [15,16]. As noted by For-
man et al. [14], policy differences can fuel misinformation and con-
fusion and may ultimately damage public trust and exacerbate
vaccine hesitancy. A lack of international coordination could also
lead to poorer public health outcomes and slower recoveries
[15]. At this time, the divergence reflected by European COVID-
19 vaccination policies and the overall impact of these policies
remains unclear.

Travel medicine specialists have frequently been asked to con-
sider the impact of divergent vaccine policies [17]. As early as
the 1980s, physicians and policymakers within the European
region recognized the challenges associated with attempts to har-
monize childhood vaccinations [18]. Similarly, a 2017 analysis of
migrant vaccination revealed significant differences between poli-
cies recommended for adults and those targeting children [19].
Legislation in the EU currently prohibits the adoption of regula-
tions that enforce vaccine harmonization, seeing as the EU is not
permitted to interfere with national health systems and can only
“support Member States in their endeavours to combat cross-
country health scourges” (Article 168(5) in the Treaty on the Func-
tioning of the European Union) [20]. As a result, European coun-
tries retain sovereignty in this matter and can develop
independent national vaccination policies. This policy can facilitate
politically and culturally motivated decision-making and may lead
to divergent vaccination strategies [21].

During the COVID-19 pandemic, several policy trackers were
established to monitor the evaluation of COVID-19 policies across
countries. For instance, the Oxford Government Response Tracker
captures government policies related to closure and containment,
as well as health and economic policy developments [22]. The
COVID-19 Government Response Event Dataset (CoronaNet) is a
daily-updated dataset that categorizes COVID-19 policies into over
100 sub-categories with detailed text descriptions [23]. Both data-
sets focus predominantly on the non-pharmaceutical interventions
with only a few vaccine-specific measures being included. The
included vaccine policy data comprises country vaccine allocation
prioritisation lists, eligible groups, cost of vaccination to the indi-
vidual, and the presence of a vaccine mandate for the Oxford
Tracker and distribution, regulatory approval processes, purchas-
ing, and resources spent on research and development for Corona-
Net. While these datasets are useful for retrospective analyses to
determine the effects of policies within national boundaries, they
fall short when trying to understand how policy environments dif-
fer across countries and what the broader public health implica-
tions of such divergent policies can be.
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In this manuscript, we aim to perform an in-depth analysis of
the active COVID-19 vaccine policies in effect by February 1,
2022, across Europe and capture policy divergences between Euro-
pean countries. A follow-up analysis was performed for the booster
vaccine policies that were in effect on April 30, 2022. We mapped
and analyzed COVID-19 vaccine policy in Austria, Denmark, Eng-
land,? France, Germany, Ireland, Italy, the Netherlands, Poland, and
Spain. We chose these ten countries based on convenience sampling
[24]. However, the countries represent the majority of the EU popu-
lation (74.44%; not including England) and a mix of different political
and health systems [25], which allowed us to comparatively assess
how a majority of EU citizens might be affected by divergent
COVID-19 vaccine policies.

2. Methods
2.1. Questionnaire development and data collection

We developed a questionnaire designed to chart and analyze
key vaccination policies across the aforementioned ten countries
in Europe. This questionnaire was largely based on the framework
established by the United States Operation Warp Speed (OWS)
Strategy for Distributing a COVID-19 Vaccine [26-28]; four of the
six critical components of our questionnaire came directly from
the OWS Strategy. Three online meetings were held and several
feedback rounds took place to consistently improve the form of
the questionnaire. All co-authors were involved in the develop-
ment of the questionnaire and the subsequent collection of mate-
rials using the questionnaire. The selection of questions in the
questionnaire was intended to be broad enough to cover multiple
dimensions of COVID-19 vaccine policy, yet remain focused
enough to maintain feasibility. The full list of critical components
and associated questions is included in the Supplementary
Materials.

This effort was complemented by a rapid review of official
national policy repositories (see eTable 1 in Supplementary Mate-
rials), PubMed, and Google (Scholar). The keywords used consisted
of “COVID-19”, “coronavirus”, “policy”, “law”, “vaccine”, “vaccina-
tion” combined with the studied countries. These findings were
ultimately merged into a single dataset based on categories and
themes included in the questionnaire. The initial data collection
took place between February 1 and February 28, 2022. The date
of February 1, 2022 was chosen as the COVID-19 vaccine infras-
tructure had stabilised by this point and sufficient evidence was
available on the effectiveness of COVID-19 vaccines [29-31]. Sec-
ond, Europe had just experienced its largest COVID-19 wave so
far [32], putting substantial pressure on healthcare systems. Boos-
ter vaccine policies were updated until April 30, 2022 (which still
showed a sizeable daily incidence [32]), thus providing a complete
overview of the COVID-19 vaccine policies in place following the
largest wave of the pandemic. We ran the updated search for boos-
ter vaccine policies between May 1 and May 31, 2022. The updated
search was performed by three authors (RVK, RF, RM) with support
from all country contributors.

» o«
’

2.2. Data analysis

The data collected were open-ended, long-form responses to a
series of questions focused on six critical components of vaccine
implementation, including (1) authorization, (2) prioritization, (3)
procurement and distribution, (4) data collection, (5) administra-

2 Although England is no longer an EU Member State, it has retained strong
connections particularly with respect to work and travel. Thus, its conditions and
policies remain relevant to those engaged in travel medicine, infectious disease
control, and pandemic management within the European continent.
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tion, and (6) mandate requirements. The scope of the data col-
lected is shown in Table 1. Because no standardized reporting
guidelines exist for this type of research, we followed the Stan-
dards for Reporting Qualitative Research (SRQR) as closely as pos-
sible [33].

3. Results
3.1. Vaccine authorization

By January 31, 2022, the Pfizer/BioNTech (Comirnaty®), Mod-
erna (Spikevax®), and AstraZeneca (Vaxzeveria®) vaccines had
been approved for use in all countries included in this study; the
Johnson & Johnson and Novavax vaccines were authorized for
use in all countries except England. The Pfizer/BioNTech vaccine
was approved for use in individuals five years of age and older.
The Moderna vaccine was approved for those 12 years of age and
older, except in Ireland and Poland, where the lower age limit for
this formulation was 18 years. The vaccines developed by AstraZe-
neca, Johnson & Johnson, and Novavax were approved for use for
those 18 years of age and older in all ten studied countries.

In response to reports of the risk of developing vaccine-
associated thrombosis, the AstraZeneca vaccine formulation was
withheld by eight of the ten countries under study. England with-
held the vaccine for individuals under 40 years of age and Austria
ultimately stopped administration in June 2021 due to delivery
problems and population wariness. France withheld the AstraZe-
neca vaccine from individuals under 30 years of age, while Ireland
withheld the Johnson & Johnson formulation from anyone under
age 50 after reports of a rare blood clotting condition following
the vaccine administration. Over time, the AstraZeneca formula-
tion was phased out in all ten countries that participated in this
study in favor of the mRNA vaccines (Moderna and Pfizer/
BioNTech).

3.2. Priority groups for vaccine eligibility

All countries initially prioritized vaccine distribution to health-
care workers, others at significant risk of contracting COVID-19,
and individuals with significant pre-existing medical conditions.
Among the policy differences reported in our data, England, Ger-
many Ireland, and Italy included individuals aged 75 and older in
their highest priority groups together with healthcare profession-
als. By contrast, Austria, France, the Netherlands, Poland, and Spain
included this cohort in their second or third-highest priority
groups. All children five years of age and older were eligible to
be vaccinated in all countries under study, except in England
where, as of January 2022, children were only eligible if they were
members of a high-risk group (eg, children with auto-immune con-
ditions, cardiovascular diseases, or respiratory conditions).

Our findings also revealed substantial heterogeneity in eligibil-
ity for a first booster vaccination. In Austria, Germany, Italy, and
Poland, all individuals 12 years of age and older were eligible for
a first booster vaccination, as were those who were 16 years of
age and older in England and Ireland; by contrast, booster vaccina-
tions for 12-to-15-year-olds in England were provided only to
those who met strict conditions (e.g., were immunocompromised
or members of specific clinical risk groups). Denmark, the Nether-
lands, and Spain considered individuals 18 years of age and older
as eligible for a first booster vaccination. Similar heterogeneity
was reported regarding eligibility for the second booster vaccina-
tion as of April 2022.

In terms of priority groups for second boosters, Austria recom-
mended a second booster to those 80 years or older, and at-risk
population groups between the ages of 65 and 79 years. Ireland
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Table 1
The scope of individual critical components of COVID-19 vaccine policy.

Critical policy
component

Scope

Vaccine authorization Covers topics that include the specific vaccines that
were chosen for use in each country and the
individuals responsible for these choices.
Captures topics that focus on the selection of
groups that were provided with priority access to
vaccines and which vaccine formulations were
recommended for these individuals.

Identifies the pathways used to make vaccines
available to the general population.

Captures the nature and type of data that were
collected on vaccines and vaccination strategies.
Captures data on individuals tasked with
administering the vaccines and how waste was
minimized.

Covers topics including vaccine mandates, punitive
measures and consequences for unvaccinated
individuals, and the use of vaccine passports for
international travel.

Priority groups for
vaccine eligibility

Vaccine procurement
and distribution
Vaccine data collection

Vaccine administration

Vaccine mandate
requirements

advised a second booster for those 65 years or older and those
who are immunocompromised. Denmark and Spain advised a sec-
ond booster only for persons with severely compromised immune
system. Germany advised a second booster for those 70 years and
older, nursing home residents, those who are immunosuppressed,
and healthcare workers working in medical facilities and nursing
homes. England, France, Italy, the Netherlands, and Poland did
not specifically designate any population groups as priority groups
for a second booster.

3.3. Procurement and distribution of vaccines

Vaccine procurement was coordinated centrally in all ten coun-
tries under study. Vaccine procurement in England was coordi-
nated by the United Kingdom; vaccines were then divided among
the four member countries. While distribution efforts were also
predominantly centralized in the countries under study, some dif-
ferences were observed. For example, vaccine distribution in Ger-
many was coordinated via a two-level process. Vaccines were
first procured at the national level and distributed to constituent
states according to their population size (until June 2021) or based
on demand (after June 2021); the state authorities then distributed
vaccines to various locales. Italy and the Netherlands used a similar
approach and distributed the vaccines to their respective regions;
the regional authorities were then tasked with delivering the vac-
cines to the people. Centralised distribution was based on factors
such as the number of vaccines available on a given day and num-
ber of eligible people to be vaccinated in a designated region. Aus-
tria (similar to Germany) distributed vaccines to its constituent
states according to population size, while Spain distributed its vac-
cines to each of its autonomous communities based on the popula-
tion size of each priority group, as defined by the national
vaccination strategy.

3.4. Collection of vaccination data

Authorities in each country collected different data related to
COVID-19 vaccines, as shown in Fig. 1. Poland was the only country
that reported the number of vaccine doses wasted. All participating
countries tracked data at both the national and sub-national levels
and provided daily reports. All countries collected data on adverse
events through their respective pharmacovigilance systems.
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Fig. 1. A heat map of the presence (green) or absence (red) of public data on COVID-19 vaccines and vaccination strategies collected from ten European countries and made
available within days after vaccination. (For interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.)

3.5. Vaccine administration

All ten countries delivered vaccinations at centers or mega-
centers at some point during the campaigns. Austria, England,
France, Ireland, Italy, and Spain reported increased use of the out-
patient healthcare sector over time as they became more experi-
enced with the processes and in response to changes in the
number of vaccine recipients. While all countries required physi-
cian oversight and physician approval of vaccine administration,
the actual administration could be completed by other medical
staff members under the supervision or management of a physi-
cian. In Italy, only healthcare workers trained in vaccination tech-
niques were permitted to administer vaccines. Denmark, England,
France, parts of Germany, and Spain mobilized retired healthcare
professionals as additional support to administer vaccines. Several
countries also recruited non-medical professionals who were
trained to administer COVID-19 vaccines and remained under the
supervision of medical staff. For example, France mobilized fire-
fighters and England permitted paid volunteers to undergo training
that would enable them to administer vaccines. Similarly, Poland
recruited school hygienists who had at least six months of experi-
ence in administering preventive vaccinations to serve in this
effort. All studied countries adopted strategies for reaching vulner-
able populations, though the approaches diverged considerably
(see Table 2 in Supplementary Materials pp11-12).

3.6. Vaccine mandate requirements

In most of the countries under study, vaccination was not leg-
ally required at the national level. However, many leisure activities
(eg, local sports events, movie theaters, mid-sized gatherings)
required proof of vaccination. In Austria, Denmark, Germany, the
Netherlands, and Spain, proof of recovery was also accepted as a
substitute for proof of vaccination. Among the studied countries,
Austria was the only nation to announce a nationwide vaccine
mandate; after March 2022, two fines of up to 600 euros per year
would be issued to those failing to comply. In France, non-
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healthcare employers were permitted to issue vaccine require-
ments at their discretion. Similarly, a Danish law issued in Novem-
ber 2021 permitted employers to require documentation of
vaccination or recovery status from their employees. By contrast,
employers in the Netherlands were not permitted to request proof
of vaccination as a prerequisite for employment. While policies in
Spain differed across the autonomous communities, no national
vaccine mandate was ratified. Instead, those who remained unvac-
cinated were required to quarantine themselves if they experi-
enced close contact with anyone testing positive for COVID-19;
this was not required for those who had been vaccinated. Germany
also did not ratify a national vaccine mandate for the general
population.

In contrast to rules established for the general public, health-
care workers in England, France, Germany, Italy, and Poland were
subjected to vaccine mandates (with exemptions under specific
conditions). Italy expanded this mandate to include school staff,
the military, and prison personnel, while Poland expanded this
mandate to include pharmacists and medical students.

Most countries adopted additional requirements for interna-
tional visitors. Germany did not implement a vaccine mandate
for those entering the country. However, depending on the country
from which they entered (i.e., no risk, high risk, or COVID-19 vari-
ant of concern present), unvaccinated travelers were required to
complete a digital entry registration, present a negative COVID-
19 test upon arrival, and quarantine for up to 14 days; travelers
who were fully vaccinated were not required to quarantine or
undergo COVID-19 testing. By contrast, fully vaccinated passengers
entering England were required to schedule a test on the second
day of their stay but did not need to undergo quarantine; those
who were not fully vaccinated were required to undergo COVID-
19 testing on or before day 2 of their visit and on or after day 8
with polymerase chain reaction (PCR) tests, and quarantine for a
full 10 days after their arrival. In France, fully vaccinated travelers
were required to present a negative PCR test but were not quaran-
tined upon arrival. Similarly, all travelers entering Denmark were
required to present negative COVID-19 tests or proof of recovery
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during the period from December 27, 2021, to January 31, 2022.
From February 1, 2022, onwards, travelers documenting full vacci-
nation or recovery from COVID-19 were permitted to enter the
country without restrictions. Persons arriving in Denmark from
the EU and Schengen areas without this documentation were
required to present a negative antigen or PCR test or to undergo
testing within 24 hours of arrival. Travelers from high-risk coun-
tries outside the EU/Schengen were required to quarantine and
undergo testing. Finally, Austria and Poland required unvaccinated
travelers to quarantine for up to 10 days, although Poland provided
exemptions for travelers that presented negative results from
COVID-19 tests taken within 48 hours of entry.

Additional country-specific findings addressing all six cate-
gories are included in eTable 2 in the Supplementary Materials.

4. Discussion

The results of our study revealed substantial country-specific
differences in COVID-19 vaccination policies throughout Europe.
This was particularly evident in our findings related to the autho-
rization of COVID-19 vaccines, recommendations for and prioriti-
zation of specific groups, recording of vaccination-related data,
vaccination mandates, and requirements. Previous research has
highlighted the impact of divergent COVID-19 policies that outline
the vaccines that are accepted for COVID-19 certificates on travel
capabilities within Europe [13]. Different vaccine mandates and
requirements, as well as acceptance (or not) of proof of recovery,
may further complicate a coordinated public health response
across European countries. As shown in this study, the rules of
entry were not harmonized at the European (or EU) level at the
time this study was conducted. Results from previous studies
revealed that divergent policies might also contribute to the persis-
tence of infectious diseases in the population [18,19].

However, our results revealed relatively less divergence among
the COVID-19 vaccination policies compared to non-
pharmaceutical interventions [3-5]. This may be attributed at least
in part to EU-mediated intervention in the vaccine deployment
process [15]. When our findings are compared to the values set
out by the EU Strategy for COVID-19 Vaccines that was published
in June 2020 during the first months of the pandemic [34], we
observe that, although the ten countries under study ultimately
followed the recommendations provided by the European Com-
mission, these outcomes were reached via different strategies
and on different timelines. The countries participating in our study
also ensured incremental access to the vaccines for all those five
years of age and older and followed the EU recommendations as
much as possible despite initial supply-side vaccine shortages. In
terms of equitable access, we found that population groups in
these countries who were at high risk of developing severe
COVID-19 (e.g., the elderly and immunocompromised individuals)
were universally prioritized during the vaccine rollout. Many of the
countries in our study also employed specific strategies or recom-
mendations designed to reach underserved and minority commu-
nities (e.g., mobile/pop-up vaccination clinics, translations of
vaccine advertisements), though the effects of these interventions
remain unknown. Furthermore, if countries provide different rec-
ommendations based on safety concerns (i.e., rare thrombosis
associated with the AstraZeneca and Johnson & Johnson vaccines),
vaccine confidence issues may emerge, and individuals become
concerned as to why a specific vaccine might be available in one
country but not in another [14,35-37].

Other issues reported across Europe include differences in the
types of vaccines included in the vaccination schedule, the number
of vaccine doses, the group for whom a specific vaccination is
approved, and the ages at which vaccines and boosters are recom-
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mended [38,39]. For instance, Sweden decided against vaccinating
children aged 5-11 years who were in low-risk groups [10,40].
Although Sweden was not included in our ten-nation dataset, this
is yet another policy divergence that complicates the COVID-19
vaccination infrastructure within the European region. If left unad-
dressed, these policy differences may eventually impede public
health outcomes and further erode the public trust in governmen-
tal institutions and vaccine-focused science [41].

Data collection processes, technology and the level of detail
recorded all diverged across the ten countries under study. Several
groups have called for efforts to harmonize data collection on pol-
icy responses to COVID-19 so that lessons can be learned and best
practices identified [42]. Experts have also highlighted the need for
interconnected and interoperable data networks based on common
standards used in current disease surveillance and response efforts
[1]. Our study highlights the divergences that remain common and
reveals the points at which specific changes might be made. Our
results provide important insights which may be used to improve
pandemic responses and help European countries in their efforts to
harmonize and coordinate vaccination efforts against existing and
emerging diseases.

This study has several limitations. First, the findings represent a
cross-section of the policy landscape in January 2022 (and April
2022 for data on second booster vaccine policies) and do not cap-
ture any temporal trends. Second, we did not delve deeply into
potential regional differences. Third, our findings were based
exclusively on publicly available data. We did not - where possible
- initiate the process to gain access to internal governmental doc-
umentation which could contain richer COVID-19 vaccine data.
Fourth, while our findings provide an overview of the policy mea-
sures established and announced in the ten countries under study,
our data do not comment on how effectively these measures were
implemented. Finally, this paper focused exclusively on COVID-19
vaccination policies; its findings cannot be directly applied to poli-
cies and strategies employed for other vaccinations.

Future work might focus on a deeper evaluation of processes
that contributed to divergent COVID-19 vaccine policies that were
instituted as the pandemic progressed. A follow-up study might
provide insight into why countries were prioritizing different indi-
viduals and authorizing different vaccines, and why some coun-
tries began their vaccine campaigns before others. Additionally,
further investigation might help those in charge to understand
the problems that may have developed from inconsistent commu-
nication. Previous research reported varying levels of COVID-19
vaccine hesitancy for primary vaccinations and boosters across
our studied countries, which results in a call for vaccination cam-
paigns tailored to (sub-)national circumstances [43,44]. While this
article gives insights in the underlying vaccine policy landscape
that underpins vaccination campaigns, it did not investigate the
divergences between government or public health agencies’ com-
munication policies across countries (aimed at tackling vaccine
hesitancy). By extension, the effects of communication policies
on vaccination rates and choices of vaccines might also be
explored. Factors contributing to divergent vaccine policies should
be explained more clearly to the general public in an effort to
reduce misinformation and increase vaccine acceptance [14]. Our
results may also serve as a cautionary signal to policymakers in
Europe and beyond. Our findings highlight the potential negative
impacts of operating in isolation and fostering additional and
ongoing policy divergences, especially because these are not lim-
ited to Europe and are reported globally [16,45-47]. Furthermore,
this article encourages public and civic organizations to seek trans-
parency from their governments, particularly with respect to vac-
cines and the rationales underlying specific policy divergences.

Overall, our findings revealed that COVID-19 vaccination policies
in Europe diverged noticeably between the countries based on data
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collected through April 2022. While some vaccination policy differ-
ences may be justified by epidemiologic trends, cultural norms and
practices, these differences may prevent governments and national
public health and health security within Europe from providing a
coordinated public health response to the current pandemic and
illustrate an alarming precedent for future public health threats.
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