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ABSTRACT
Background: There is a need to better understand HPV vaccination (HPVv) implementation in WHO 
Europe Region (WHO/ER), including recommendations, funding, and vaccination coverage rates (VCR).
Methods: A targeted literature review (up to 31 January 2020) was conducted using national health 
ministry websites, WHO database, and published studies from WHO/ER countries (n = 53). HPVv 
recommendations and funding data (target age, gender, schedule, setting, target and monitored 
VCR) for primary and catch-up cohorts were collected.
Results: National recommendations for HPVv exist in 46/53 (87%) countries, of which 38 (83%), 2 (4%), 
and 6 (13%) countries provided full, partial, or no funding, respectively, for the primary cohort. Fully or 
partially funded HPVv was provided for girls only in 25/53 (47%) countries and for both boys and girls in 
15/53 (28%) countries. HPVv catch-up was fully or partially funded in 14/53 (26%) countries. Among 40 
countries with a national immunization program (NIP), monitored VCRs ranged from 4.3% to 99% 
(n = 30). Of the 10 countries reporting VCR targets, only Portugal exceeded its target.
Conclusion: Of the 53 WHO/ER countries, 40 have funded HPVv NIPs, among which 30 report VCRs. 
Additional efforts are required to ensure HPVv NIPs are fully funded and high VCRs maintained.
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1. Introduction

Human papillomavirus (HPV) is linked to a number of ano-
genital (cervical, vaginal, vulvar, anal) and oropharyngeal 
cancers [1]. Cervical cancer is the second most common 
cancer affecting women in the European Union (EU) with 
an estimated 33,000 new diagnoses and 15,000 deaths 
annually [2]. HPV vaccines were introduced in 2006 [3] and 
their safety and effectiveness are now well established [4–6]. 
Their safety and efficacy have been proven, included in their 
product information leaflet, and are continuously evaluated 
by the European Medicines Agency [7–9]. HPV vaccines 
have been steadily incorporated in primary prevention pro-
grams worldwide, with 100 out of 195 countries having 
implemented national HPV vaccination (HPVv) programs as 
of October 2019 [10]. The European Society of Gynecologic 
Oncology (ESGO) supports vaccination programs for chil-
dren and young adolescents, with a catch-up program for 
young adults, if feasible, and also vaccination on an indivi-
dual basis [11].

HPVv programs for adolescents have been recommended 
by the European Centre for Disease Prevention and Control 

(-
ECDC). Although the European region has been considered 
among the most developed with advanced health systems, 
implementation of HPVv programs has varied considerably 
across Europe, due to differences in political will, and fund-
ing availability in individual countries [12–18].

One of the important measures of success for 
a national immunization program (NIP) is the vaccine 
coverage rate (VCR) [19]. The importance of achieving 
a high VCR and meeting VCR targets defined at 
a national level is underscored by the European Vaccine 
Action Plan 2015–2020 (EVAP) [20], published by the WHO 
Regional Office for Europe (WHO/ER, which covers 53 
countries; see Supplementary Table 1 for a full list). 
However, the approaches used to measure, report, and 
monitor VCRs are heterogenous across countries [19].

To describe the current state of implementation of HPVv 
programs for adolescents in the World Health Organization 
European Region (WHO/ER) we reviewed publicly available 
data on the status of these programs, including both target 
and actual VCRs for all 53 WHO/ER nations.
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2. Methods

2.1. Search strategy

Between August 2018 and January 2020, a targeted literature 
review was performed to search the internet for available 
information on HPVv recommendations and programs, and 
on target and actual HPVv VCRs in WHO/ER countries. The 
following keywords were used: ‘HPV + [Country name],’ ‘HPV 
program + [Country name],’ ‘HPV vaccination + [Country 
name],’ ‘HPV vaccination coverage + [Country name],’ ‘HPV 
target coverage + [Country name].’ Individual searches were 
conducted to translate these keywords using the local lan-
guages of all 53 countries. Whenever relevant, peer-reviewed 
publications indexed on PubMed until 31 January 2020 were 
included in this review.

2.2. Data sources

Data sources were stratified into primary, secondary, and 
tertiary data sources (see Supplementary table 2). Primary 
data sources included official government and national 
health service websites, while secondary data sources 
included peer-reviewed publications and association web-
sites. Tertiary data sources used included the WHO, the HPV 
Information Centre, and websites of nonprofit non- 
governmental organizations (NGO). Tertiary sources were 
only used if primary and secondary data sources were not 
available. Data on regional vaccination programs were only 
included in countries where regional authorities are auton-
omous (i.e. Spain and Italy) and to a large extent indepen-
dent of the national authority in the implementation of 
vaccination programs.

Data on HPVv recommendations, programs, target, and 
actual VCRs in 44 out of 53 WHO/ER countries were further 
validated by local experts employed by MSD. Data for the 
following countries did not undergo local validation: 
Armenia, Azerbaijan, Belarus, Iceland, Kyrgyzstan, Tajikistan, 
and Turkey.

2.3. Data collection

To identify data on the recommendation for HPVv, implemen-
tation of HPVv, and target and actual VCRs across countries, 
the following data fields were extracted where available: 
recommendation regarding HPVv; year of HPVv program intro-
duction; target population of HPVv (primary and catch-up 
cohorts if available); age and gender of target population; 
HPVv funding status; main location where HPVv was adminis-
tered in the primary cohort; future plans for implementing 
gender-neutral vaccination (GNV) HPVv programs; VCR target 
(including the defined number of doses, population, and time-
frame); and monitored VCR (including the defined number of 
doses, population, and time of assessment). No calculation 
was undertaken on VCRs; VCRs were presented as reported 
in the sources.

Given that the aim of this research was to review adoles-
cent HPVv (including catch-up cohorts, and associated target 
and monitored VCRs), data on recommendations, funding, and 

VCRs for risk groups were out of the scope of this study. The 
key definitions used during data collection and analysis are 
shown in Table 1.

2.4. Data analysis

Data were analyzed using descriptive statistics. Countries were 
categorized according to the level of out-of-pocket payment 
required in order for individuals to obtain HPVv as follows: 
Fully Funded, where no out-of-pocket payment was required; 
Partially Funded, if a partial out-of-pocket payment was 
required, and No Funding, where the full cost of the vaccina-
tion was covered by the individual (see Table 1).

Countries were grouped into four categories based on their 
HPVv recommendation and implementation status, as follows: 
Recommendation and Funding (partial or full), Recommendation 
Only (no funding), and No Recommendation or Funding (see 
Table 1). The fourth category (no data) included countries for 
which there were no data available on HPVv recommendation 
or funding (see Table 1).

Countries where HPVv was supported by external funding 
sources such as GAVI (Global Alliance for Vaccines and 
Immunization) were included in the Recommendation and 
Funding (partial or full) category. In countries with NIPs tradi-
tionally funded at a national level (i.e. centralized system), but 
with a national recommendation for HPVv with no funding 
and only several different pilots or regional programs in place, 
the country in question was included in the Recommendation 
Only category. Countries with a decentralized healthcare sys-
tem, regional implementation of nationally recommended 
programs were included in the Recommendation and Funding 
category. While data have been reported separately for the 
Belgium regions of Flanders and Wallonia-Brussels, results 
have been categorized and counted as a single country for 
the purpose of this study.

Finally, where countries provide full funding for one brand 
of HPVv but not all brands of HPVv, such countries have been 
categorized as providing full funding (fully funded).

In line with a recent study that reviewed VCRs for HPVv in 
30 countries in the European Union/European Economic Area 
and Switzerland [21], we categorized each country based on 
VCR level as follows: high VCR (≥71% coverage), moderate VCR 
(51–70% coverage), low VCR (31–50% coverage), and very low 
VCR (≤30% coverage).

Where available, the dose associated with the VCR has been 
reported in this study. Where countries reported a monitored 
VCR following both the 1st and 2nd doses of HPVv, data pertain-
ing to both doses have been collected. Countries that did not 
report the number of doses associated with the monitored VCR 
have been labeled as ‘Unclear (i.e. ≥1).’

3. Results

3.1. Overview of HPVv recommendation and funding in 
WHO/ER for the primary cohort

Of the 53 countries included in the analysis, HPVv for the primary 
cohort was categorized as No Recommendation or Funding in 7 
(13%) countries (Albania, Azerbaijan, Belarus, Kyrgyzstan, 
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Tajikistan, Turkey, and Ukraine) and Recommendation Only (no 
funding) in 6 (11%) countries (Andorra, Bosnia & Herzegovina, 
Kazakhstan, Poland, the Russian Federation, and Serbia) (Table 2). 
The remaining 40 (75%) countries were categorized as 

Recommendation and Funding (partial or full), of which 2 (4%) 
countries were categorized as providing partial funding (France 
and Monaco), while 38 (72%) countries were categorized as 
providing full funding.

Among the 46 countries with a national recommendation 
on HPVv for a primary cohort of adolescents (i.e. regardless of 
the funding status), 25 (54%) countries recommended HPVv 
for primary cohorts of girls only and 21 (46%) for primary 
cohorts of girls and boys (Table 2). Among the 25 countries 
with girls only HPVv recommendations, 21 (84%) provide full 
funding, and 4 (16%) no funding. Among the 21 countries 
with girls and boys HPVv recommendations, 15 (71%) provide 
full funding for girls and boys, and 4 (19%) funding for girls 
only (boys recommended only), and 2 (10%) no funding for 
girls or boys.

A map of HPVv funding for the primary cohort is presented 
in Figure 1.

The ages at which HPVv was available for primary 
cohorts varied across the 46 countries with HPVv national 
recommendation for a primary cohort of adolescents (i.e. 
regardless of the funding status). Ages at which HPVv was 
recommended were age 12 (n = 16, 35% countries), age 11 
(n = 11, 24%), age 9 (n = 6, 20%), age 13 (n = 5, 11%), age 
10 (n = 4, 9%) and age 14 (n = 1, 2%). In Iceland, the 
recommended HPVv starting age for primary cohorts dif-
fered for boys (age 9) and girls (age 12), while in Belgium 
the starting age differed between regions (age 12 in 
Flanders, and age 13 in Wallonia-Brussels). There were no 
available data on the recommended age of HPVv for the 
primary cohorts of Bosnia & Herzegovina.

Five countries within the WHO/ER reported regional var-
iations in the implementation of HPVv programs. In Poland 
and the Russian Federation where there are no national 
programs, HPVv was implemented and managed by regio-
nal/municipal authorities. In Belgium, as for every vaccina-
tion program, HPVv was independently implemented by the 
two regional authorities (Flanders and Wallonia-Brussels) 
(Table 2). Finally, in Spain and Italy where vaccination pro-
grams are managed by regional authorities, there were 
some regional differences in the population (in terms of 
age and gender) eligible for HPVv programs (see 
Supplementary Tables 3 and 4 for detailed information on 
these two countries).

3.2. Vaccination setting for HPVv programs in WHO/ER 
for the primary cohort

Among the 40 countries with funding for HPVv, 17 (43%) 
countries delivered HPVv for primary cohorts at schools only 
while 16 (40%) countries delivered HPVv via healthcare 
centers only (see Table 3, and Supplementary Table 5). In 
Slovenia, Spain, Switzerland, and Uzbekistan, HPVv pro-
grams were delivered via both schools and healthcare cen-
ters. For the remaining three countries (Moldova, 
Montenegro, Armenia), no information was available on 
the setting of HPV vaccination (see Table 3, and 
Supplementary Table 5).

Table 1. Key definitions of categories used during the data collection.

Data field Category Definition

HPVv cohort Primary cohort Population targeted at first intent 
by the national immunization 
programs: i.e. adolescents for 
HPVv

Catch-up cohort A population that is older than the 
primary cohort and has 
therefore initially missed the 
chance of receiving the vaccine 
and is subsequently covered by 
an extended (i.e. catch-up) 
vaccination program.

HPVv funding Fully funded No out-of-pocket payment 
required for the individual to 
receive the HPV vaccine.

Partially funded Partial out-of-pocket payment 
required for the individual 
(individual’s personal funds or 
through individual’s private 
insurance) to receive the HPV 
vaccine.

No funding Individual required to pay the full 
cost of the HPV vaccine.

HPVv Recommendation
Recommendation 

and Funding 
(partial or full)

HPV vaccines are recommended by 
health authorities and are 
included in the national 
immunization program with 
partial or full funding.

Recommendation 
Only 

(no funding)

HPV vaccines are recommended 
and can be included in the 
national immunization program 
without funding.

No Recommendation 
or Funding

No recommendation or 
immunization program for HPV 
vaccines.

No data There was no 
information on 
HPV vaccine 
recommendation 
or funding 
available from 
official 
government/ 
public health 
websites

Setting where 
HPVv took 
place

Health center Any facility where healthcare 
professionals (HCPs) work, such 
as primary healthcare facilities 
(e.g. General Practitioners (GP), 
local clinics, HCP offices), 
hospitals, and vaccination 
centers.

School HPVv is administered at school
HPV VCR Target VCR A pre-defined proportion of girls 

and/or boys who will receive 
HPVv in a specific timeframe, as 
set by national health 
authorities.

Monitored VCR The proportion of girls and/or boys 
who have received HPVv at the 
time of assessment.

Categorization of 
VCR

High VCR (≥71% coverage), 
moderate VCR (51–70% 
coverage), low VCR (31–50% 
coverage), very low VCR (≤30% 
coverage)

Abbreviations: VCR, vaccination coverage rate; HCP, healthcare professional; 
HPVv, human papillomavirus vaccination. 
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Table 2. Overview of HPVv recommendations for primary cohorts by country in WHO/ER (n = 53).

Region1 Country
HPVv 
policy

Primary 
cohort 
gender

Primary 
cohort 

age (years)
HPVv 

funding
Year of HPVv 
introduction Setting for HPVv

Eastern Europe Bulgaria ▀ F 12–13 Full 2012 Health center
Czech Republic ▀ F, M 13–14 Full F: 2012 

M: 2018
Health center

Hungary ▀ 
▓

F 
M

12(Grade 7) 
>9

Full 
None

2014 
NA

School 
NA

Moldova ▀ F 10 Full 2017 NA
Poland** ▓ F, M 11–12 None NA NA
Romania ▀ F 11–14 Full 2020 Health center
Russian Federation** ▓ F 12–13 None NA NA
Slovakia ▀ F, M 13 Full NA School
Belarus NA NA NA NA NA
Ukraine NA NA NA NA NA

Northern Europe Denmark ▀ F, M F:12–17 
M: 12

Full F: 2009 
M: 2019

Health center

Estonia ▀ F 12–14 Full 2008 School
Finland ▀ 

▓
F 
M

10–12 
(Grade 5–6) 
10–12

Full 
None

2007 
NA

School 
NA

Iceland ▀ F 12 Full 2011 School
▓ M 9–17 None NA NA

Ireland ▀ F, M 12–13 
(1st year secondary 

school)

Full 2010 School

Latvia ▀ F 12 Full 2010 School
Lithuania ▀ F 11 Full 2015 Health center
Norway ▀ F, M 12(Grade 7) Full F: 2009 

M: 2018
School

Sweden ▀ F 10–12 
(Grade 5 or 6)

Full 2010 School

UK ▀ F, M 11–14 Full F: 2008 
M: 2019

School

Southern Europe Andorra ▓ F 12 None NA NA
Albania NA NA NA NA NA
Bosnia & Herzegovina ▓ F NA None NA NA
Croatia ▀ F, M 13–14 Full 2016 School
Cyprus ▀ F 12–13 Full 2016 School
Greece ▀ F 11–12 Full 2008 Health center
Italy ▀ F, M 12 Full F: 2008 

M: NA
Health center

North Macedonia ▀ F 12 Full 2008 School
Malta ▀ F 12 Full 2012 Health center
Montenegro ▀ HPV9 vaccine listed in the reimbursement list; however, no official recommendation was identified. Online 

news suggested that 9–11 year old girls are recommended to take part in a fully funded HPVv.
Portugal ▀ F 10 Full 2017 Health center
San Marino ▀ F 11–14 Full NA NA
Serbia ▓ F, M 12 None 2017 NA
Slovenia ▀ F 11–12 Full 2009 Health Center and School
Spain ▀ F 11–12 Full 2007 School or health center based on 

regions
Turkey NA NA NA NA NA

Western Europe Austria ▀ F, M 9–12 Full 2014 School
Belgium, Flanders ▀ F, M 12–13 Full 2010 School
Belgium, Wallonia- 

Brussels
▀ F, M 13–14 Full 2011 School

France ▀ F 11–14 Partial 2007 Health center
▓ M 11–14 None 2019 NA

Germany ▀ F, M 9–14 Full F: 2007 
M: 2018

Health center

Luxembourg ▀ F, M 9–13 Full F: 2007 
M: 2017

Health center

Monaco ▀ F 14 Partial 2018 Health center
Netherlands ▀ F 12–13 Full 2010 Health center
Switzerland ▀ F, M 11–14 Full F: 2008 

M: 2016
Health center and School

(Continued )
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3.3. Overview of HPVv recommendation and funding in 
WHO/ER for catch-up cohorts

A total of 17/53 (32%) countries within the WHO/ER had 
implemented HPVv recommendations (with or without fund-
ing) for catch-up cohorts. Of these 17 countries, 14 (82%) were 
categorized as Recommendation and Funding (partial or full) 
and 3 (18%) were categorized as Recommendation Only (no 
funding) (Table 4).

Of the 14 countries categorized as Recommendation and 
Funding (partial or full), a total of 9 (64%) countries provided 
full funding for HPVv catch-up programs (Denmark, Germany, 
Israel, Netherlands, Slovenia, Spain, Sweden, Switzerland, and 
the UK), while the remaining five (36%) provided partial fund-
ing (Austria, Belgium, France, Italy, and North Macedonia). 
A total of seven WHO/ER countries reported full or partial 
funding for GNV HPVv for catch-up cohorts as of 
January 2020 (Austria, Belgium, Denmark, Germany, Israel, 
Switzerland, and the UK) (Table 4). Three countries (France, 
Finland, and Iceland) provided funding for HPVv for girls but 
not for boys (boys had recommendation only) at the time this 
study was carried out (Table 4).

Catch-up HPVv was provided for diverse age groups, start-
ing at as young as 12 years (in Italy and Belgium) and 
including those aged up to 26 years (in Italy, North 
Macedonia, Slovenia, Spain, and Sweden). Catch-up HPVv in 
all other countries was provided for age groups falling 
between these two age thresholds (Table 4), although catch- 
up HPVv was provided at any age in some regions of Italy 
(see below).

Regional variations in eligibility (in terms of age and 
gender) for catch-up HPVv were identified in Italy, Spain, 
and Switzerland (see supplementary materials for full 
details). In Italy, age-based eligibility for the catch-up cohort 
was defined as 12–18, 12–25, 12–26, or not restricted (i.e. 
HPVv is given at any age), depending on the region. In 
Spain meanwhile, catch-up HPVv was offered to groups 
aged between 14 and 26, with different autonomous 
regions defining different eligible age groups within this 
range. Finally, in Switzerland catch-up, HPVv was available 
for both girls and/or boys between 15 and 19 years of age, 
with variations in the exact eligibility criteria across the 
country’s cantons.

Table 2. (Continued). 

Region1 Country
HPVv 
policy

Primary 
cohort 
gender

Primary 
cohort 

age (years)
HPVv 

funding
Year of HPVv 
introduction Setting for HPVv

Central/Western 
Asia

Armenia ▀ F 13 Full NA NA
Azerbaijan NA NA NA NA NA
Georgia ▀ F 9 Full NA Health center
Israel ▀ F, M 13–14 

(Grade 8)
Full 2013 School

Kazakhstan ▓ F 11–12 None 2013 NA
Kyrgyzstan NA NA NA NA NA
Tajikistan NA NA NA NA NA
Turkmenistan ▀ F, M 9 Full NA Health center
Uzbekistan ▀ F 10–12 Full NA Health center and School

Abbreviations: NA – not available; F – female; M – male; y/o – years old; WHO/ER – WHO/Europe; HPVv – human papillomavirus vaccination. 
Legend: ▀Recommendation and Funding (partial or full), ▓Recommendation Only, No Recommendation and No funding. 
** Absence of a national HPVv program; HPVv implemented and managed by regional/municipal authorities. 
1The regional divisions are based on the definition used by the Statistics Division of the United Nations Secretariat for statistical analysis of the global data: https:// 

unstats.un.org/unsd/methodology/m49 
See supplementary table 5 for data sources for the primary cohort. 
See supplementary table 6 for details of gender-neutral vaccination programs. 

Figure 1. Recommendations and funding status across the WHO/ER for the primary cohort in girls and boys.
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Table 3. List of WHO/ER countries with a reported HPVv recommendation and/or program for the catch-up cohort (n = 18).

Region1 Country
Catch-up cohort 

gender
Catch-up cohort 

age (years)
HPVv 
policy HPVv funding Additional notes

Eastern Europe Poland F 13–18 ▓ None No national funding, but many municipalities and 
local governments fund the vaccine for teenage 
girls as part of free local government programs.

Northern Europe Denmark F, M F: 15–17 ▀ F: Full There are two catch-up programs offered for boys: 
1) Boys who were 12 years old after July 2019 are 

covered by the free vaccine program that has just 
commenced in September 2019, and the program 
will be valid until they reach 18 

2) An additional catch-up program for boys born in 
2006–2007 was established for the year of 
2020–2021 (age 14–15)

M: 13–18 ▀ M: Full

Iceland F 13–17 ▓ None Based on the 2019 vaccination scheme, vaccination is 
only targeted at 12-year old girls; older girls and 
boys may receive the vaccine if they obtain 
a prescription and must pay for it out-of-pocket.

Sweden F 13–26 ▀ Full The County Councils have offered free HPVv to girls 
born between 1993 and 1998 in an expanded 
(catch-up) program. Some county councils have 
offered free HPVv to women up to 26 years of age.

UK F, M 15–25 ▀ Full None
Southern Europe Greece F 13–18 ▓ None None

Italy2 F 12–18, 25, 26 or 
lifetime

▀ Partial-full The primary cohort includes both genders starting at 
12 years of age. Regional variations in age-based 
eligibility criteria for catch-up HPVv (from 12 up to 
18, 25, or 26 years of age, or no age limit, i.e. 
lifetime coverage).

North Macedonia F 13–26 ▀ Partial None
Slovenia F 13–26 ▀ Full None
Spain2 F 14–26 ▀ Full Regional variations in age-based eligibility criteria for 

catch-up HPVv (from 12 up to 26 years of age).
Western Europe Austria F, M 13–15 ▀ Partial None

Belgium F, M 12–18 ▀ Partial None
France F 15–19 ▀ Partial None
Germany F, M 15–17 ▀ Full None
Netherlands F Up to 18 ▀ Full None
Switzerland F, M 15–19 ▀ Full There is some variation in the age-based eligibility 

criteria for HPVv across cantons.
Western Asia Israel F, M 15–18 ▀ Full None

Abbreviations: NA – not available; F – female; M – male; WHO/ER – WHO/Europe; HPVv – human papillomavirus vaccination. 
Legend ▀Recommendation & Funding (partial or full) ▓Recommendation only. 
1The regional divisions are based on the definition used by the Statistics Division of the United Nations Secretariat for statistical analysis of the global data. 
2Regional variations. 
See supplementary table 7 for a list of data sources for the catch-up cohort. 

Table 4. List of WHO/ER countries reporting a monitored VCR (n = 30) †.

Country
Monitored 

VCR
Primary cohort 

gender
Monitored 
VCR range

Year of 
statistics*

HPVv dose received at time of 
VCR estimation

Primary cohort age/birth cohort 
group

Data 
source**

Turkmenistan 99% F ○○○○ 2018 RFS (i.e. ≥2) 9 WHO 2018 
report

Portugal 90% −94% F ○○○○ 2018 ≥2 2004–2006 birth cohort National 
source

Belgium-Flanders† 91% F ○○○○ 2016 ≥2 9 ~ 14 National 
source

Iceland 91% F ○○○○ 2018 2 12 National 
source

Malta 89% F ○○○○ 2018 RFS (i.e. ≥2) 12 WHO 2018 
report

Norway 88% F ○○○○ 2018 2 2002 birth cohort National 
source

Sweden 84% F ○○○○ 2019 2 2006 birth cohort (grade 5 or 6) National 
source

UK 84% F ○○○○ 2019 2 13 ~ 14 National 
source

Spain 73% F ○○○○ 2018 2 2005 birth cohort National 
source

Spain 85% F ○○○○ 2018 1 2005 birth cohort National 
Source

Ireland 72% F ○○○○ 2016 2 12 ~ 13 National 
source

(Continued )
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Table 4. (Continued). 

Country
Monitored 

VCR
Primary cohort 

gender
Monitored 
VCR range

Year of 
statistics*

HPVv dose received at time of 
VCR estimation

Primary cohort age/birth cohort 
group

Data 
source**

Finland 70% F ○○○ 2019 ≥2 2006 birth cohort National 
source

Lithuania 65% F ○○○ 2018 RFS (i.e. ≥2) 12 WHO 2018 
report

Austria 60% F ○○○ 2014 Unclear (i.e. ≥1) 10 ~ 15 National 
source

40% M ○○ 2014 Unclear (i.e. ≥1) 10 ~ 15 National 
source

Czech Republic 60% F ○○○ 2017 ≥1 13–14 National 
source

30% M ○ 2017 ≥1 13–14 National 
source

Switzerland 60% F ○○○ 2018 2 16 National 
source

17% M ○ 2018 2 16 National 
source

Denmark 58% F ○○○ 2019 Complete scheme (i.e. ≥2) 2006 birth cohort National 
source

Luxembourg 56% F ○○○ 2016 2 1991–2003 birth cohort National 
source

Luxembourg 62% F ○○○ 2016 1 Born between 1991 and 2003 National 
Source

San Marino 52% F ○○○ 2018 RFS (i.e. ≥2) 11–14 WHO 2018 
report

Italy 50% F ○○○ 2017 2 2005 birth cohort National 
source

5% M ○ 2017 2 2005 birth cohort National 
source

Slovenia 50% F ○○ 2018 Unclear (i.e. ≥1) Grade 6 National 
source

Israel*** 48.8%*** F/M ○○ 2007 RFS (i.e. ≥2) Grade 8 (13–14)*** National 
source

Israel 59% F/M ○○○ 2007 1 Grade 8 (13–14 years old) National 
Source

Latvia 48% F ○○ 2018 RFS (i.e. ≥2) 11 WHO 2018 
report

Estonia 47% F ○○ 2018 2 12–14 WHO 2018 
report

Netherlands 46% F ○○ 2019 RFS (i.e. ≥2) 2004 birth cohort National 
source

Germany 45% F ○○ 2015 Unclear (i.e. ≥1) 17 National 
source

North Macedonia 45% F ○○ 2018 RFS (i.e. ≥2) 12 WHO 2018 
report

Belgium, 
Wallonia- 
Brussels†

36–50% F ○○ 2017 2 ~ 3 9–14 National 
source

France 23.7% F ○ 2019 3 16 National 
source

Kazakhstan 15% F ○ 2015 Unclear (i.e. ≥1) 11 ~ 12 National 
source

Armenia 8% F ○ 2018 RFS (i.e. ≥2) 13 WHO 2018 
report

Bulgaria 4% F ○ 2018 2 12–13 National 
source

Abbreviations: VCR, vaccination coverage rate; RFS, Recommended Full Scheme; F, Female; M, Male; WHO, World Health Organization; HPVv, human papillomavirus 
vaccination; WHO/ER, WHO Europe. 

Legend: ○○○○ – High VCR (>70%); ○○○ – Moderate VCR (51–70%); ○○ – Low VCR (31–50%); ○ – Very low VCR (≤30%). 
†Although separate data were reported for Belgium’s Flanders and Wallonia-Brussels regions, Belgium has been counted as a single country for the purpose of this 

analysis. 
* The data presents the year of statistics for the coverage as reported in the source rather than the year of the publication. 
**The data sources are described in supplementary table 8. 
*** Note that the VCR reported for Israel included the primary cohort which comprised both girls and boys. Separate data for girls and boys were not available. 
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3.4. Monitored and target VCR for HPVv in the primary 
cohort across WHO/ER

Monitored VCR for HPVv was reported for 30/53 (57%) WHO/ 
ER countries. The definition of VCR varied across countries, 
with VCRs reported following at least one dose for 5 (17%) 
countries and following at least two doses for the remaining 
25 (83%) countries (Table 4). Ten (33%) of the 30 countries had 
defined a national VCR target for HPVv for the primary cohort 
(Table 5).

Of the 25 countries reporting a monitored VCR following at 
least two doses of HPVv, 24 (80%) pertained to a primary 
cohort of girls. Of the 24 countries, 10 (42%) (including 
Flanders region of Belgium) reported a high VCR (i.e. ≥71%), 
six (25%) countries reported a moderate VCR (i.e. 51–70%), six 
(25%) countries (including Wallonia-Brussels region of 
Belgium) reported a low VCR (i.e. 31–50%), and three (13%) 
countries had a very low VCR (≤30%) (note that data for 
Belgium were reported separately for the Flanders and 
Wallonia-Brussels regions, leading to a total of 25 VCRs in 
this instance).

Meanwhile, among the five countries that reported 
a monitored VCR following at least one dose of HPVv for 
girls, two (40%) countries (Austria and the Czech Republic) 
reported a moderate VCR (i.e. 51–70%), while two (40%) coun-
tries (Germany and Slovenia) reported a low VCR (i.e. 31–50%) 
and one (20%) country (Kazakhstan) reported a very low VCR 
(i.e. ≤30%).

Just four countries with a GNV program (Austria, Czech 
Republic, Italy, and Switzerland) reported a monitored VCR 
for boys, which in all cases was categorized as either low 
(Austria) or very low (Czech Republic, Italy, and Switzerland). 
Israel reported a combined monitored VCR for boys and girls, 
which also fell in the ‘low’ category (Table 4). This is expected 
to the extent that the vast majority of HPVv programs for boys 
started only recently, sometimes several years after the intro-
duction of HPVv programs for girls.

Of the 10 countries reporting both a target and monitored 
VCR for HPVv (Table 5), only Portugal exceeded its VCR target, 
which was set at 85% for 10–14 year-old girls, while its 

monitored VCR stood at 90–94% for the 2004–2006 female 
birth cohort who received two HPVv doses in 2018. In coun-
tries with a monitored VCR that was lower than their VCR 
target, the difference between the target and the monitored 
VCR ranged from 6% to 71%, with the UK, Sweden, and Ireland 
being the closest to achieving their respective VCR targets 
(Table 5).

4. Discussion

This study reviewed the recommendations and funding for 
HPVv in primary (i.e. adolescent) and catch-up cohorts in 
WHO/ER countries, in addition to the available monitored 
and target VCRs for these countries. The present study has 
included the entire WHO/ER region, a wider range and num-
ber of countries compared to similar previously conducted 
reviews [21,22], and we were additionally able to identify 
data on VCR for cohorts of boys, which has not, to our knowl-
edge, been previously reported.

Overall, our study showed that a high proportion of WHO/ 
ER countries (46/53, i.e. 87%) were found to have recommen-
dations for HPVv in place for adolescent girls. Of the countries 
with recommendations, the majority provided full funding 
(n = 38, i.e. 83%), while two (4%) provided partial funding 
and six (13%) provided no funding. Full funding of HPV vacci-
nation programs has shown to drive HPVv success measured 
by higher VCR [23].

More than half of all countries with HPVv recommendations 
in place recommended vaccination exclusively for girls (n = 25, 
i.e. 54%), while the remaining 21 countries (46%) recom-
mended HPVv for both boys and girls (i.e. GNV), although no 
funding was provided for boys in 6 (29%) of these countries. 
Of the seven countries offering GNV, for the catch-up cohort, 
five had fully funded programs while two (Austria and 
Belgium) offered partial funding only. However, five countries 
(the Netherlands, Portugal, and Sweden) plan to extend fully 
funded HPVv programs for boys effectively starting in 2020 
(Portugal, Sweden, Finland) and in 2021 (France and the 
Netherlands).

Table 5. List of WHO/ER countries with target VCR (n = 10).

Country
Target VCR 

(%, definition where available)
Monitored 

VCR
VCR 

range
Primary cohort 

gender Target year
HPVv dose 

received Primary cohort age

Portugal 85%, for 10–14 y/o girls 90%-94%* ○○○○ F 2018 ≥2 2004–2006 birth 
cohort

Sweden >90% 84%* ○○○○ F 2019 ≥2 2006 birth cohort
UK 90%, for 13–14 y/o girls to receive 2 doses 84%* ○○○○ F 2018–2019 2 13–14 y/o 

(Grade 9)
Ireland ≥80, for girls to receive to receive 2 doses 72%* ○○○○ F 2016 2 12–13 y/o
Switzerland 80%, for girls and boys to receive 2 doses 60%* ○○○ F 2018 2 16 y/o

17% ○ M 2018 NA 16 y/o
Luxembourg 80%, for the recommended population to 

receive 2 doses
56%* ○○○ F 2016 2 1991–2003 birth 

cohort
Italy ≥95%, for 11–12 y/o girls 50%* ○○ F 2017 2 2005 birth cohort
France 60%, for girls to receive complete regimen 24%* ○ F 2019 2 16 y/o
Bulgaria 75% 4%* ○ NA 2018 2 12–13 y/o
Greece 90% NA NA NA NA NA NA

Abbreviations: WHO/ER, WHO Europe; VCR, vaccination coverage rate; F, Female; M, Male; HPVv, Human papillomavirus vaccination; y/o, years old. 
NA, not available. 
Legend: ○○○○ – High VCR (>70%); ○○○ – Moderate VCR (51–70%); ○○ – Low VCR (31–50%); ○– Very low VCR (≤30%). 
* VCR from national-level data source; in the case, dose-related VCR is specified, the VCR for the target population who received 2 doses is presented. 
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While a substantial proportion of WHO/ER countries have 
implemented HPVv and an increasing number are including 
boys in such programs, the proportion of primary populations 
that have been successfully vaccinated under such programs 
(as determined by the monitored VCR) varies considerably 
across countries. Data regarding monitored VCR were reported 
for a total of 30 countries (although data for Belgium were split 
for Flanders and Wallonia-Brussels, giving a total of 31 VCRs), 
and ranged from as low as 4% in Bulgaria to 99% in 
Turkmenistan. In the present study, countries were most com-
monly classified as having a High VCR for girls (i.e. ≥71% cover-
age) (n = 10/30; 33%), followed by low VCR (i.e. 31–50% 
coverage) (n = 8/30; 27%) next most common, then moderate 
VCR (i.e. 51–70% coverage) (n = 8/30; 27%) and finally very low 
VCR (i.e. ≤30% coverage) (n = 4/30; 13%). Of the 15 countries 
with GNV programs, only (27%) reported monitored VCRs for 
boys which were classified as either ‘low’ or ‘very low.’ The VCRs 
reported for boys were lower than those reported for girls in 
the same countries, which is consistent with the fact that the 
majority of HPVv programs for boys started several years after 
those initiated for adolescent girls. This gap between VCRs for 
boys and girls was highest in Italy, where coverage for boys and 
girls differed by 45%, followed by Switzerland (43%), Czech 
Republic (30%), and Austria (20%).

We were unable to find reports of monitored VCRs for 16 of 
the 46 WHO/ER countries (35%) that have HPVv programs. This 
could be attributed to a small period of time between the 
implementation of the HPVv program and the commence-
ment of this study. This could also be due to a lack of HPVv 
monitoring and reporting practices as described by Nguyen- 
Huu et al. who proposed several reasons for observed fluctua-
tions and differences in monitored VCR including affordability 
of vaccines, mandatory requirements for a medical prescrip-
tion in order to receive HPVv, and previous HPV vaccine con-
troversies within a country [21]. Other studies have also 
suggested that the setting of vaccination (e.g. school vs 
healthcare center), availability of catch-up HPVv programs, 
centralized vs. decentralized program delivery, and social 
norms and values (e.g. related to sexual activity) were addi-
tionally noted as reasons for HPVv VCR variability in different 
countries [19,24,25].

Due to the limited information on heterogeneity across 
and within WHO/ER in the way countries monitor, collect 
and report VCR, further country-specific analysis will be 
required to articulate the factors within HPVv programs 
that impact coverage and to confirm the accuracy of the 
data published. However, the absence of reported VCRs for 
HPVv in 10 countries and lack of updated VCRs in WHO/ER 
hinder the interpretation of VCRs across countries. 
Furthermore, a rigorous comparison across all monitored 
VCRs in WHO/ER was not feasible due to variations in the 
way VCR is reported, as highlighted by Markowitz et al. 
(2012) [26]. There is substantial variation in the way the 
VCR is reported in terms of the year, the age of the target 
cohort, the strategy adopted to implement the HPVv pro-
gram, and the number of doses received by the target 
population (with some defining coverage as having received 
two doses of HPVv, while others defining it as having 
received at least two doses).

There is a need to improve HPVv programs, and to 
monitor and report HPVv coverage across WHO/ER, using 
standardized processes and guided by the European Centre 
for Disease Prevention and Control. An in-depth analysis of 
VCR data according to standard pre-defined VCR measure-
ments is required in order to analyze the VCR gaps between 
countries and potentially find indicators that limit or 
increase coverage of HPVv in childhood and adolescent 
populations.

In a recent publication [27], WHO’s global strategy to elim-
inate cervical cancer proposes a vision of a world where 
cervical cancer is eliminated as a public health problem (i.e. 
a threshold of 4 per 100 000 women-years) and includes (1) 
90% of girls fully vaccinated with HPV vaccine by age 15 years, 
(2) 70% of women are screened with a high-performance test 
by 35 years of age and again by 45 years of age, and (3) 90% 
of women identified with cervical disease receive treatment 
(90% of women with precancer treated, and 90% of women 
with invasive cancer managed). These targets must be met by 
2030 for countries to be on the path toward cervical cancer 
elimination [27]. Given the current VCRs summarized in this 
targeted review, there are still improvements to make to reach 
the WHO’s 90% VCR target for HPV vaccine in girls up to 
15 years of age.

4.1. Limitations

Findings of this review were mainly limited by variations in 
data availability which limited the choice of study approach to 
performing a targeted literature review. Data collection was 
based on publicly available online sources from official web-
sites (e.g. those belonging to national governments and min-
istries of health). As such, the data included may not capture 
information regarding prospective policy changes released via 
online news outlets, meetings, conferences, etc. Moreover, it 
should be noted the data in this study correspond to a specific 
time period (i.e. up to 31 January 2020), and therefore any 
updates that have taken place on government/ministry of 
health websites since then are not reflected in this study.

5. Conclusions

Fourteen years after the initial licensing of HPVv in 2006, fully 
funded HPVv programs are provided for the primary cohort in 
38 out of 53 (72%) countries included in the WHO/ER region. 
Furthermore, 15 (28%) countries provide fully funded GNV 
HPVv programs for primary cohorts, while 7 (13%) provide 
full or partial funding for GNV HPVv catch-up cohorts, thus 
offering equal access to protection against HPV related cancer 
and diseases. As of 31 January 2020, 6 (11%) countries recom-
mended HPVv without having implemented a program, and 7 
(13%) countries still have no recommendation nor implemen-
tation of HPV immunization for childhood and adolescent 
populations. The majority of countries (81% or 43/53) have 
not established a VCR target for HPVv, while a substantial 
number of those with recommendations in place for HPVv 
did not report a monitored VCR (16/46 countries). Our study 
indicates considerable room for improvement in both the 
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reporting of monitored VCRs and in increasing the HPVv VCR 
for all cohorts across countries in WHO/ER.

This is particularly the case for boys, for whom reporting of 
VCR was found to be less frequent and, when reported, sub-
stantially lower than VCR for girls within the same country, 
although this is often the result of boys HPVv programs start-
ing at a later date, sometimes years after the introduction of 
HPVv programs for girls. Efforts in comparing and contrasting 
HPVv VCR across WHO/ER countries would be aided by con-
sistent national requirements for regularly measuring and 
reporting HPVv VCR. Such efforts are to be encouraged, as 
monitoring is critical for gauging the success of HPVv pro-
grams, detecting low VCRs, and addressing them.
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