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Abstract

Background Cervical cancer remains a significant public health concern in Europe. Effective introduction and scaling
up of human papillomavirus (HPV) detection-based cervical cancer screening (CCS) requires a systematic assessment
of health systems capacity. However, there is no validated capacity assessment methodology for CCS programmes,
especially in European contexts. Addressing this gap, our study introduces an innovative and adaptable protocol

for evaluating the capacity of CCS programmes across varying European health system settings.

Methods Our research team developed a three-step capacity assessment framework, incorporating a health policy
review checklist, a facility visit survey, and key informants'interview guide followed by a strengths, weaknesses, oppor-
tunities and threats (SWOT) analysis. Piloting this comprehensive approach, we explored the CCS capacity in three
countries: Estonia, Portugal and Romania. These countries were selected due to their contrasting healthcare structures
and resources, providing a diverse overview of the European context.

Results Conducted over a period of 9 months, the capacity assessment covered multiple resources, 27 screening
centres, 16 colposcopy and treatment centres and 15 key informant interviews. Our analysis highlighted both shared
and country-specific challenges. A key common issue was ensuring high compliance to follow-up and management
of screen-positive women. We identified considerable heterogeneity in resources and organization across the three
countries, underscoring the need for tailored, rather than one-size-fits-all, solutions.

Conclusions Our study’s novelty lies in the successful development of this capacity assessment methodology
implementable within a relatively short time frame, proving its feasibility for use in various contexts and countries. The
resulting set of materials, adaptable to different cancer types, is a ready-to-use toolkit to improve cancer screening
processes and outcomes. This research marks a significant stride towards comprehensive capacity assessment for CCS
programmes in Europe. Future directions include deploying these tools in other countries and cancer types, thereby
contributing to the global fight against cancer.
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Introduction

Cervical cancer remains a significant global public health
issue, with high disparity in incidence being reported
even within Europe [1, 2]. Despite advancements in
medical technology, the disease continues to pose a sub-
stantial public health challenge, largely accounting for
cancer-related morbidity and mortality among women
[3, 4]. Quality assured cervical cancer screening (CCS)
programmes play a pivotal role in reducing burden of the
disease by identifying precancerous changes for timely
intervention [5].

Most successful cancer screening programmes are
built and integrated within health systems and healthcare
services that are effective and efficient [5]. Health sys-
tem capacity assessment, also often referred to as base-
line assessment, is a systematic approach to evaluate the
adequacy and effectiveness of existing resources, systems
and processes for the delivery of healthcare services [6].
In the context of CCS, it provides valuable insights into
whether the infrastructure and resources are in place to
effectively screen eligible women and appropriately man-
age the women who are tested positive [7].

As European countries transition towards human pap-
illomavirus (HPV) detection-based screening, as rec-
ommended in the new approach to cancer screening
adopted by the Council of European Union (EU) in 2022,
the importance of capacity assessment takes on a new
dimension [8]. HPV-based screening offers enhanced
and objective technology, potentially improving second-
ary prevention of cervical cancer [9]. Nevertheless, the
policy change necessitates robust healthcare systems
that can manage the transition effectively, ensuring high-
quality services with access to all [10]. The shift calls for
a comprehensive and standardized approach to capacity
assessment that considers these new demands on health
systems.

In recognition of this need, the multi-centric CBIG-
SCREEN project was launched in the year 2021,
supported by the EU Horizon 2020 Research and Inno-
vation Programme [11]. This ambitious initiative aims
to provide guidance to the European countries on how
to improve participation in CCS among vulnerable and
underserved groups using HPV testing. Definition of
women in vulnerable situation in the CBIG-SCREEN
implementation research project was guided by a stake-
holder survey among European countries, including
the three intervention countries (Estonia, Portugal and
Romania), resulting in a country-specific definition of

vulnerable groups [12]. Through various work pack-
ages, the CBIG-SCREEN implementation research
project co-creates tailored interventions to overcome
barriers to CCS participation for vulnerable women,
examines preferences for strategies to increase screen-
ing uptake and importantly, evaluates the capacity and
preparedness of health systems to deliver these services
[11].

One of the key components of the CBIG-SCREEN
project is to develop and pilot a new capacity assess-
ment tool. This tool is expected to facilitate the success-
ful transition to HPV detection-based screening while
simultaneously supporting coverage enhancement in
countries/regions where HPV screening has already
been implemented. It does this by enabling a compre-
hensive evaluation of the health systems in the selected
intervention countries. These assessments will help the
project team to refine the delivery of CCS services and
design locally contextualized delivery models in collab-
oration with national and local stakeholders, addressing
the unique challenges presented by the diverse health
care systems, HPV-based screening policies and socio-
economic contexts in these countries.

This paper describes the development, within the
framework of the CBIG-SCREEN project, of a new
capacity assessment tool and its pilot implementation in
the context of rolling out HPV detection-based screen-
ing in selected EU member states. The overarching goal
of the capacity assessment exercise is to enhance our
understanding of current capacities of the health system
to roll out HPV detection-based screening ensuring high
coverage, especially among vulnerable women. These are
mainly women who have limited access to healthcare
due to social determinants and/or structural barriers,
though the country-specific profiles of vulnerable women
have been defined by stakeholder groups from respective
countries. Focus of the current manuscript is description
of the new capacity assessment protocol and tools and
how these were piloted in the three countries. Detailed
outcomes of the capacity assessment by countries will be
described in future publications.

Methods

The methodology involved (1) developing the protocol
and capacity assessment tool and (2) pilot-testing this
new tool to assess health systems’ readiness and capacity
in selected regions of Estonia, Portugal and Romania.
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Developing the protocol and tools for capacity assessment
We conducted a review of existing literature to explore
the availability of tools suitable for conducting compre-
hensive healthcare capacity assessment. We carefully
examined their applicability for assessing the health
systems in the context of implementing HPV detection-
based tests. Our methodology, commonly employed in
rapid literature reviews, revealed that while some of the
available tools targeted health services delivery or can-
cer control services in general; there was only one that
addressed integrating CCS into reproductive health ser-
vices [13—15]. Even the last mentioned tool, published in
2001, did not deal with HPV detection tests. This find-
ing highlighted the requirement for a validated tool that
will help comprehensive understanding of the capacities
to deliver effective CCS and further management services
as the European countries switch from cytology to HPV
detection-based programmes.

To overcome these gaps, we decided to develop a
capacity assessment protocol and supporting tools of our
own. We primarily leveraged the Service Availability and
Readiness Assessment (SARA) tool, designed to assess
and monitor the service delivery of the health sector in
general, developed through a collaborative effort between
the WHO and the United States Agency for International
Development (USAID) [14]. We also adapted tools used
by the Cancer Screening in Five Continents (CanScreen5)
project of the International Agency for Research on Can-
cer (IARC/WHO) to collect information on policies and
organization of CCS programmes globally [16]. We tai-
lored these tools to assess the specific capacities required
for delivering HPV-based cervical screening, triaging
and diagnostic services and pre-cancer treatment within
a country’s health system. Our scope encompassed both
public and private sectors, including for-profit and not-
for-profit entities, as well as faith-based and non-gov-
ernmental organizations. It is important to note that the
management of invasive cervical cancer was beyond the
scope of this assessment. Though our approach and tools
were most suited to the CCS protocol commonly fol-
lowed within the EU, these can be tailored to be used in
other countries as well. The assessment may encompass
an entire country or a region within.

Our capacity assessment protocol (Cervical can-
cer screening related service availability and readiness
assessment or CervScreen-SARA protocol) involved the
following three-step process, each step contributing to
comprehensive assessment of the health system (Table 1).

Desk review
The first step of CervScreen-SARA was a desk review con-
sulting relevant policies, protocols and other pertinent
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documents available on health infrastructure and service
delivery in general, and cervical screening in particular in
the target region/country. We developed a checklist (see
Additional file: Appendix S1) to systematically extract
key information on four dimensions of CCS programme:
(1) policies and governance; (2) screening protocols and
management guidelines; (3) information systems utilized
for screening implementation (call-recall) and moni-
toring; and (4) quality assurance process. The checklist
aimed to provide a holistic understanding of the policies,
organizational structures and practices surrounding CCS
within a country, and facilitates comparability between
countries. Particular attention was given to identify any
policy or activity related to improving CCS among vul-
nerable women.

Facility visits

The second step of the capacity assessment process was
a facility visit in the target region/country to verify infor-
mation gathered through the desk review with exist-
ing practices and collect further information related to
functioning of the facilities in the context of CCS ser-
vice delivery. To save time, effort and resources, only a
selected sample of the facilities were to be incorporated
in the facility visits. To start with, all facilities providing
various types of services related to CCS care continuum
(invitation, sample collection, laboratories analysing sam-
ples, colposcopy and pre-cancer management) needed
to be enlisted. This list became the sampling framework
to select facilities for the country/region. We followed a
stratified sampling design on the basis of categories of
services provided to randomly select the facilities. For
example, these services may be broadly categorized into
following groups in most European countries: screening
services, colposcopy coupled with pre-cancer treatment
services and laboratories involved in HPV tests, cytology
and histopathology. Details of the sample size estimates
are described later in the description of the piloting
process.

Using a structured questionnaire, a trained team of
investigators followed the process of service delivery at a
particular health facility and tried to assess the facilita-
tors and barriers to either deliver or switch to HPV detec-
tion-based screening at the facility level. The structure of
the questionnaire was conceptualized from the SARA
tool. The final structure and contents were enhanced by
researchers’ field experience, and further refined in col-
laboration with local research teams after preliminary
visits to screening and colposcopy and treatment facili-
ties. To cover particularities of CCS we added specific
sections to the facility visit survey covering (1) health
facility identification; (2) facility governance and coor-
dination; (3) user charges; (4) infrastructure; (5) human
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Table 1 Detailed process of piloting the CervScreen-SARA tool for capacity assessment in three European countries

Capacity assessment activity

What was covered in the activity?

Who conducted the activity?

What were the data sources?

Desk review

« CCS policies and governance

« CCS protocol and guidelines

« Information system to monitor
cancer screening

« Quality assurance

Data gathering and revision by IARC
team

Discussion with and provision

of additional sources by local
partners

« Documents related to CCS policies,
laws, protocols, practice guidelines,
evaluation reports, etc. issued/
published by the MoH/screening
programme

Facility assessment Type of facilities visited

- Screening facilities

« Colposcopy and treatment facilities
10 Dimensions explored

- General information

« Governance and coordination

- User charges

- Infrastructure

« Human resources

- Essential support services

- Monitoring and evaluation

« Supply chain management

« Infection control and waste man-
agement

- Suggestions from health provid-
ers for improvement of screening
and colposcopy services

CFIR constructs

- Intervention characteristics

- Outer setting

- Inner setting

« Characteristics of individuals

- Implementation process
Discrepancies observed
between desk review and facility
visits'findings

Key informant interviews

Team of IARC and local experts.
Local team in charge of translating
when needed

Social scientists from the local teams
(Romania, Portugal), IARC team
(Estonia)

« Other relevant documents (including
peer-reviewed journal publications)
identified by screening programme
coordinators and other health officials
associated with planning, implementa-
tion and monitoring of CCS and other
experts

- Civil society organizations involved
in CCS may publish relevant docu-
ments and enquiries should be sent
to them as well

Facility-in-charge and other relevant
staff were interviewed

Site visits were conducted

Data were collected on the tool

on paper and entered in the RedCap
platform

Interviewees were selected by the local
team according to their availability,
interest and by snowball method
Macro level

A policy-maker (someone

with an executive role, such as a health
secretary)

Professionals involved in programme
management

Meso level

Professionals involved in the screening
registry, laboratory performing HPV
tests, screening services, diagnostic
and treatment services delivery

A representative of organizations

or a healthcare provider looking

after the interests of vulnerable
population

CCS, cervical cancer screening; MoH, Ministry of Health

resources; (6) essential support services; (7) monitoring
and evaluation; (8) supply chain management; and (9)
infection control and waste management (see Additional
file: Appendix S2 and S3). Issues related to improvement
of screening in vulnerable women were addressed using
specific questions in the survey tool.

The questions in the facility visit tools are catego-
rized by 10 dimensions relevant to assess the facility’s

readiness to provide screening and related services. For
each dimension, a readiness index score was calcu-
lated through adaptation of the methodology from the
WHO toolkit for cervical screening prevention and con-
trol programme [17]. Response to each question had
a three-scale score (2: satisfactory; 1: needs improve-
ment; and 0: needs significant improvement). An aver-
age readiness score was ascribed to each dimension by
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dividing the total score for that dimension by the number
of questions.

Key informant interviews

Semi-structured interviews of key informants were the
last step of the CervScreen-SARA protocol (see Addi-
tional file: Appendix S5). It aimed at clarifying findings
from facility visits, discussing discrepancies observed
between reviewed documents and data collected at the
facilities and understanding the potential implementa-
tion climate in key institutions involved in the CCS and
management pathways, including the perspective of the
facility in-charge. Key stakeholders were selected for
these discussions from the macro and meso levels, com-
prising screening programme managers at both national
and regional levels, officials from both the Ministry of
Health and private healthcare sectors, those in charge of
health facilities and laboratories, etc. In addition, repre-
sentatives from civil society organizations were included,
particularly those championing women’s health and vul-
nerable populations. Trained investigators engaged with
these key informants in interviews utilizing an interview
guide (see Additional file: Appendix S4), anchored in the
constructs of the Consolidated Framework for Imple-
mentation Research (CFIR) [18].

The CFIR is a comprehensive theoretical framework
that identifies factors that might influence intervention
implementation. Divided in five domains — intervention
characteristics, outer setting, inner setting, characteris-
tics of the individuals involved and the process of imple-
mentation — the CFIR provides a structured approach to
support the design and execution of robust implementa-
tion strategies [19]. The guide we prepared needs to be
tailored to the specific requirements on the basis of the
information gathered through desk review and facility
visits.

Adaptation made

Tools used for the capacity assessment underwent pre-
testing and enhancement via a Plan-Do-Study-Act
(PDSA) cycle [20] through preliminary visits of IARC
team to Estonia, Portugal and Romania. Adjustments
were made to the desk review checklist to enhance
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understanding of the different items to be collected.
Questions in the facility evaluation survey found irrel-
evant were omitted, and necessary modifications were
made to render the tool more fitting during the vis-
its. Noteworthy modifications comprised: addition
of response options to more accurately mirror real-
ity (beyond just yes or no), incorporation of a free text
section for health providers to voice their thoughts on
improving screening services and an adjustment in the
questions related to user fees to account for the fact that
the countries may have different mechanisms for charg-
ing and/or reimbursing such costs.

Interview guides with key informants were modified
after discussions with experts from each target country.
Changes were made to fit the local context and language.

Pilot implementation of CervScreen-SARA protocol

in three European countries

The new protocol and tools were used as part of a situa-
tional analysis in the CBIG-SCREEN project [11]. Within
this project, three representative countries (Estonia, Por-
tugal and Romania) were selected to gain insights into
the diverse landscape of health systems in Europe as pre-
sented in Table 2. Cervical cancer burden, organization
of health systems and quality and coverage of CCS were
quite different between the three countries. We imple-
mented the CervScreen-SARA protocol to grasp a com-
prehensive picture of the challenges and opportunities
present in different countries to switch to HPV detec-
tion-based screening. The CBIG-SCREEN project did
not have the capacity and resources to conduct nation-
wide implementation of capacity assessment. Therefore,
the principal investigators from each country selected
the administrative region(s) to implement the project.
The selected regions were areas where (i) a substantial
proportion of women in vulnerable situations (according
to the in-country definition) resided and (ii) the health
systems were representative of broader national health
infrastructure. Some of the regions were stratified as
rural and urban (e.g. in Portugal). The capacity assess-
ment exercise was kept limited to these regions selected
for CBIG-SCREEN project.

Table 2 Overview of cervical cancer burden and cervical screening programmes in the European countries included in the study

Country Age-standardized Cervical screening organization Estimated screening coverage in the Status of introduction
cervical cancer incidence last 5 years for women aged 24-65 of HPV-based
(2020)? years? (%) screening

Estonia  18.5/100 000 women Population based with active invitation 54 Yes, nationwide

Portugal 10.7/100 000 women Population based with active invitation 80 Yes, nationwide

Romania 22.6/100 000 women Opportunistic 35 Piloted in specific regions

@ https://hpvcentre.net/, Fact sheet 2023
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To ensure optimal use of the tools and the protocol,
we developed an implementation guide addressing every
facet of the assessment process (Additional file: Appendix
S5). This guide, including the specifics on team forma-
tion, obtaining administrative authorization, determina-
tion of suitable sample size (described later) and use of
data collection tools, was shared with the country part-
ners before initiating the capacity assessment.

The implementation of CervScreen-SARA protocol was
led by a team from IARC (P.B., .M. and K.M.) and a team
formed in each country composed of epidemiologists,
social scientists, clinicians and public health experts. The
national investigators collected and shared with IARC
team all documents relevant for desk review. IARC team
performed further literature search and filled out the
desk review form.

As a first step for facility visits, the national collabora-
tors prepared a list of clinics and hospitals involved in
CCS and management within the selected region. This
list, obtained from national or regional master facility
lists, encompassed public, private and NGO facilities
offering invitation, screening, colposcopy, treatment,
laboratory and pathology services related to CCS. Pri-
vate facilities providing CCS services were also included
if they were part of the national or sub-national screening
programme in the concerned countries.

In each country the services were categorized into
those (1) providing screening and related services; (2)
colposcopy and related services (including pre-cancer
treatment); and (3) laboratory services. Calculation of
the number of facilities to be sampled was done using
the standard formula for a proportion using expected
percentage of health facilities offering a given service
as the outcome [21]. An expected proportion of 95% of
service availability was used, with 95% confidence inter-
vals to be within an error margin of 15%, and assuming
a non-response rate of 10% of the selected facilities. An
adjustment was made [a=1.25% (2.5%/2)] taking into
consideration the planned stratified analysis based on
geographical areas (counties) to be able to remain with a
two-tailed 5% level of significance for the overall effect.
The design effect was 1 as no clustering of facilities was
done.

Once the required number of screening and colpos-
copy facilities to be visited was decided on the basis of
above sample size estimation, these were selected ran-
domly from the master list. While laboratories were
originally scheduled to be included in a similar sampling
procedure, preliminary visits disclosed a high degree of
organization and automation in the analysis procedure
in the limited number of laboratories providing central-
ized service in each country. Thus, it was resolved that
detailed interviews with the laboratory heads would
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generate more insightful revelations and be more effi-
cient than visits to the laboratories that provide a range
of services in addition to performing HPV testing and
cervical cytology. An interview guide for such interviews
was formulated to collect information on the sample tra-
jectory — from its arrival at the facility to the distribution
of results, involving questions related to cervical screen-
ing delivery and the implementation of evidence-based
interventions (Additional file: Appendix S4).

A team was formed for facility visits in each coun-
try and approval from the appropriate authority was
obtained. Facility visit was planned in advance with the
facility in charge. The team physically verified the ser-
vices being provided including the process of documen-
tation and physical infrastructure, and discussed with the
providers (doctors, nurses, administrative and support
staff) involved in the delivery or supervision of services
to complete the survey questionnaire.

National teams identified the key informants to be
interviewed. Depending on the country, informants
included policy-makers, screening programme coordina-
tors, heads of laboratories, screening registry managers,
heads of screening/diagnostic/treatment services and
representatives from associations serving specific vulner-
able groups. Interviews were conducted either in English,
or in local language by one or two national team repre-
sentatives at a predesignated time and date. A verbal or
written consent was obtained from each interviewee after
explaining the objectives and procedure of the project.
Interviews were audio recorded, fully or partially tran-
scribed and when conducted in a local language, trans-
lated into English.

Data analysis

Data on service availability from the three steps were
analysed independently in each country before being tri-
angulated to perform a country-specific SWOT analysis
in the context of readiness of the health system to roll out
HPV detection-based screening ensuring coverage to the
vulnerable women.

Data obtained through desk review underwent meticu-
lous editing, cleansing and consistency evaluations. We
prepared a descriptive analysis that consolidated infor-
mation on CCS governance, policies, protocols, guide-
lines, information systems, monitoring, quality assurance
and any special policy to improve screening of vulnerable
women. These assembled data were then shared with
respective national team to solicit their feedback. The
resultant report, verified by national collaborators, was
utilized in the SWOT analysis. Furthermore, this analysis
aided in adding or refining the questions to be asked sub-
sequently during in-depth interviews with key inform-
ants as described above.
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A facility visit report was prepared by the team sum-
marizing the key observations after each facility visit
highlighting the readiness of each facility for HPV
based screening. Descriptive analyses were performed
and summarized by the two types of service categories
(screening and colposcopy/treatment). The output tables
were separated by countries. For each facility and dimen-
sion, an average readiness index score was calculated. For
an item in the facility visit tool that could not be com-
pleted due to inability of the responders to provide the
information, a score of 0 was ascribed. All data were ana-
lysed using R software.

To analyse the outcomes of key informant interviews,
we applied a qualitative data analysis approach, using the
CFIR implementation readiness codebook. After coding
certain interviews, qualitative researchers convened to
discuss coding definitions and inclusion and exclusion
criteria. A single researcher performed the coding of five
interviews which was then discussed with each national
team to enhance accuracy and reach a consensus. Coding
and analysis were conducted without any software assis-
tance (in Estonia and Romania) or using Nvivo software
(in Portugal) according to local practices. Upon receipt of
all codes through the CFIR dimensions, outcomes were
summarized by K.M. and I.M. to compose an interview
report.

Upon completion of the desk review, facility visits and
interviews, key findings were triangulated and catego-
rized and noteworthy themes frequently echoed across
data sources were highlighted. These findings were then
systematically condensed and categorized by K.M. and
LM. into a SWOT analysis, tailored to each country. The
SWOT analysis covered the six WHO building blocks
[22]. The SWOT analysis was shared with national col-
laborators for feedback prior to finalization, ensuring a
comprehensive understanding of the landscape.

The study was approved by the institutional ethics
committees of IARC. In Portugal, ethical approval was
needed and obtained from the Instituto de Satide Publica
da Universidade do Porto (ISPUP) Ethic Committee
regarding the key informant’s interviews. In Romania and
Estonia, no ethical approval was needed.

Results

The study was implemented in two counties in Estonia
(Harjumaa and Ida-Viru), two districts in Portugal (Porto
and Vila Real) and one county in Romania (Cluj).

Outcomes of desk review

Between September 2021 and February 2022, we
reviewed and analysed a total of 36 documents from
Estonia, Portugal and Romania, revealing diverse
approaches in implementing CCS across these nations.
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In Estonia, the documents analysed (N=11) included
guidelines from scientific societies, national cancer
plans, laws and decrees related to data protection and the
health system and research papers contextualizing cervi-
cal cancer within the Estonian health system. In Portugal,
we assessed 10 documents, all sourced from national or
regional authorities. These encompassed decrees, laws,
cancer plans and screening guidelines, painting a com-
prehensive picture of the nation’s official position on
CCS. In Romania, our analysis of 15 documents revealed
the role of the government in screening programmes’
organization, funding and evaluation, as all such activi-
ties were supported through national decrees. Guidelines
on CCS process and management were issued by two dif-
ferent scientific societies in the country.

At the time of our analysis, HPV-based screening had
been adopted as the standard of care in Estonia and Por-
tugal. In Romania, it was being pilot-tested in the county
of interest (Cluj), while the standard of care remained
cytology for the rest of the country.

Analysis of these diverse documents uncovered com-
mon themes and differences in the countries’ CCS
approaches, setting the stage for an in-depth examination
of their health facilities.

Outcomes of facility visits

We visited a total of 27 screening centres and 16 colpos-
copy and treatment centres from the 86 screening and 17
colposcopy and treatment centres. Visits took an average
of 1.5 h, which included time for informal discussions
with healthcare providers about the strengths, weak-
nesses of CCS services and the key areas for improve-
ment. The characteristics of the facilities visited are
summarized in Table 3

In all countries, when CCS services were offered on
specific days, it was due to internal scheduling (screening
services) or colposcopists’ availability (colposcopy and
treatment services).

Our facility visits uncovered strengths and potential
areas for improvement on the basis of readiness scores in
10 dimensions of the screening and colposcopy services
that have been summarized in the country-specific spider
graphs (Fig. 1).

Outcomes of key informant interviews

A total of 15 key informant interviews conducted as a
third step of the capacity assessment (six in Estonia,
seven in Portugal and two in Romania) revealed different
barriers and facilitators to implement HPV detection-
based screening services within the three countries. The
results are structured according to the CFIR dimensions
and presented in Table 4. These insights shed light on
country-specific contexts influencing the implementation
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Table 3 Overview of the characteristics of the visited facilities

Infection

Control Consumables

Supplies
and Procurement

Colposcopy services readiness score

Infection

Control Consumables

Supplies
and Procurement

Colposcopy services readiness score

Global (N=43) Country
Estonia (N=18) Portugal (N=11) Romania (N=14)

Services offered

Screening centres (%) 27 (62.8) 10 (55.6) 9(81.8) (57.1)

Colposcopy and treatment 16 (37.2) (44.4) 2(11.2) (42.8)

centres (%)
Localization (%)

Urban 41(95.3) 18 (100) 11 (100) 12 (85.7)

Semi-urban 2(4.7) 0(0.0) 0(0.0) 2(14.3)
Facility type (%)

Primary care 14 (32.6) 5(27.8) 9(81.8) 0(0.0)

District/tertiary care 16 (37.2) 5(27.8) 2(11.2) 9 (64.3)

Private sector 13(30.2) 8 (44.4) 0(0.0) 5(35.7)
CCS services availability (%)

All working days 28 (65.1) 7(389) 9(81.8) 12 (85.7)

On specific days 15 (34.9) 11(61. 2(11.2) (14
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Fig. 1 Spider graphs depicting the readiness scores for two distinct services, namely screening services (A) and colposcopy services (B),
across three different countries: Estonia, Portugal and Romania. These scores indicate the readiness and capacity of these countries to deliver
the respective services as part of the cervical screening process

of HPV detection-based screening services and the com-
monalities that might serve as guiding principles for
future implementation strategies.

Common barriers reported by key informants
across the selected countries included issues with the

information system, such as non-user-friendly interfaces
and lack of tracking and follow-up mechanisms. There
were also shared concerns about inadequate human
resources to deal with scaled-up programmes, particu-
larly insufficient training opportunities. Additionally,
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Table 4 Synthesis of CFIR constructs identified in key informant interviews: cross-country commonalities and differences in
implementing HPV detection-based CCS

CFIR domain/subdomain Commonalities Differences

Intervention characteristics

Evidence strength and quality  All countries used updated guidelines and conducted

pilots before scaling up HPV screening

Relative advantage Portugal reported preferences for cytology over HPV

for some practitioners in the private sector
Outer setting

Patient needs and resources  Concerns were expressed in all countries about effective
communication between health providers and women,
which could lead to fears and misconceptions

about the new screening process

External policy and Incentives  Shared political will to improve access to care, exempli-
fied by initiatives to make HPV-based screening more
accessible and efficient, including offering self-collec-

tion of samples
Inner setting

Structural characteristics Common barriers included issues with information sys-

tems (e.g. non-user-friendly interfaces, lack of tracking

Estonia had a robust e-health system aiding data cen-
tralization, while Portugal exhibited regional flexibility

and follow-up mechanisms)
Readiness for implementation

to make administrative decisions

Limited human resources (e.g. inadequate training

opportunities to handle scaled-up programmes)

Characteristics of individuals

Knowledge and beliefs
about the intervention

Stakeholders shared the perception of a low level of lit-
eracy and awareness regarding CC among women

In Romania, there was a fear of job loss among cytologists
due to the introduction of HPV-based screening. This indi-
cates some resistance to the transition due to perceived
negative personal impact

Process
Planning Systematic approaches to organizing screening, such
as the use of updated guidelines and pilot tests, were
common across the three countries
Engaging Shared perception of lessons learned from COVID-19

pandemic that can apply to a CCS organized pro-
gramme and efforts regarding its implementation

CC, cervical cancer; CCS, cervical cancer screening; HPV, human papilloma virus

each country highlighted issues with effective commu-
nication between health providers and women, which
could lead to fears and misconceptions about the HPV-
based screening process among the target populations.

On the facilitator side, all countries showed a strong
political will to improve access to care, demonstrated
through their various initiatives to make HPV screening
more accessible and efficient, including offering self-col-
lection of samples. Systematic approaches to organizing
screening such as use of updated guidelines, conducting
pilots prior to scaling up of HPV screening and research
to identify appropriate implementation approaches were
common across the three countries.

The interviews also revealed unique barriers in the
countries such as preferences for cytology over HPV
for some practitioners in the private sector in Portugal,
or fear of job loss among cytologists due to introduc-
tion of HPV screening in Romania. The country-specific
facilitators included a robust e-health system aiding data

centralization in Estonia, regional flexibility to make
administrative decisions in Portugal and wider use of
HPV tests using molecular laboratory infrastructure built
to mitigate coronavirus disease 2019 (COVID-19) pan-
demic in Romania.

Key observations from the SWOT analysis

Results from the previous three-step process were trian-
gulated to provide a country specific SWOT analysis for
each of the six health-system building blocks as specified
by the WHO. The details of each country-specific SWOT
analysis will be published later. Following is a summary of
the key observations.

Governance and coordination

All three countries have national screening coordination
bodies, and their existing screening guidelines are under
review for the introduction or rolling out of HPV test-
ing. In Estonia, coordination of the cervical screening



Mensah et al. Health Research Policy and Systems (2024) 22:102

programme is divided between three organizations
without clear delineation of responsibilities. In Portugal,
HPV-based screening programmes are managed region-
ally, with implementation flexibility, on the basis of local
contexts and expectations. Linkage with cancer registries
is, however, perceived as inadequate. Romania is strug-
gling with weak coordination between various levels of
services crucial to reorganize screening programmes.

Financing

All three countries have allocated budgets for cervical
screening programmes from their respective Ministries
of Health. In both Estonia and Portugal, women undergo-
ing HPV tests in the programme do not have any co-pay-
ment. However, the existence of different mechanisms
for incentives to providers across different primary care
models in Portugal is a limitation. A fixed budget for pri-
mary care may restrict expansion of services in Estonia.
In Romania, the HPV-based screening programme relies
heavily on funds obtained to support specific projects.
Only a small percentage of health funding is allocated to
prevention of non-communicable diseases in the country
and scaling up of HPV test may face fiscal obstacles.

Health workforce

Staff trained in colposcopy to cover population needs is
considered as inadequate in Estonia and Romania, while
Portugal faces a lack of human resources at primary
care (public health doctors and nurses). Family doctors’
involvement in CCS varies between countries — they are
at the forefront in Portugal, while gradually being inte-
grated in Estonia and almost non-existent in Romania.
The perception of HPV testing among cytologists differs,
varying from positive (reduced workload) to negative
(threat to their occupation).

Health infrastructure and access to services

Infrastructure, availability of consumables and sup-
plies to provide CCS-related services were observed to
be adequate during facility visits, though concerns were
expressed on sustaining a scaled-up programme. Access
to care for vulnerable populations was difficult in each
country. Limited health literacy, fear of stigmatization,
fear of screening procedures, and long waiting times for
access to CCS-related services were the reported barriers
for vulnerable women. Measures to mitigate geographical
and social inequalities were not well defined, leading to
disparities in screening coverage.
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Delivery of care

All three countries have difficulties in identifying vul-
nerable women. Women have access to free-of-charge
HPV tests in all countries. However, in Romania,
women attending screening facilities not included in
the project and un-insured women in certain regions
have to pay for HPV tests. In Estonia, un-insured
women will have to pay beyond HPV screening for
diagnosis and treatment. The modalities for invitation
to screening and follow-up, the strategies to cover vul-
nerable women and protocol for tracking the screen
positive women vary among the countries. The process
for screening invitation and recall is not standardized
across the regions in Portugal, while in Estonia, eligi-
ble women are routinely invited to screening through
a centralized facility. However, the process of recall
and regular follow-up of women positive for HPV or
those with missed appointments is not streamlined
in any country. In Romania, active tracking of the
screen-positive women for colposcopy and treatment
is missing, and the system relies on individual health
providers’ initiative to do so. Moreover, the percep-
tion of self-sampling by women and stakeholders, and
the acceptability of HPV screening among women and
health providers, is heterogeneous among countries. In
Estonia and Portugal, where previous HPV screening is
already in place and self-sampling has been previously
piloted, the acceptability was higher than in Romania,
where screening relies on cytology.

Information system and quality assurance

All countries have guidelines and accreditation for
laboratories involved in CCS. Key performance indica-
tors for CCS are listed in programme guidelines in each
country, but none of them include indicators to assess
screening participation of vulnerable groups. There
is a discrepancy between quality assurance protocols
and their practices, and missing data related to cervi-
cal screening delivery outside the national screening
programme (private sector or opportunistic screen-
ing). The level of centralization of health information
systems, the linkage to population-based screening
registries and the linkage between the different services
involved in CCS (screening, colposcopy, laboratory,
pathology) vary among the countries. In Portugal and
Romania, the information system does not link screen-
ing, colposcopy and treatment data. In Estonia and
Portugal there were no supervisory visits to the health
facilities focussing on the screening cascade, while
Romania incorporated it into their pilot programme.
Moreover, Estonia’s information system is not built to
capture some indicators such as waiting times, delays
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for appointments and results or missed appointments.
Quality assurance in practice for screening, colposcopy
and data is lacking in the country.

Discussion

The comprehensive three-step exercise we undertook to
measure health systems capacity and readiness, a first of
its kind, could unearth the operational realities in differ-
ent European healthcare settings, thus proving the effec-
tiveness and feasibility of applying these tools that would
be of great benefits to the EU countries as they switch to
HPV detection-based screening.

The European Council recommendation published in
September 2022 to screen women aged 30—65 years [23]
with an HPV detection test was based on outcomes of
several randomized controlled trials (RCTs) demonstrat-
ing significant reduction in cervical cancer incidence and
mortality among women screened with these tests [24].
Following the recommendation, it is expected that almost
all EU countries will gradually switch from existing cytol-
ogy-based screening to HPV detection-based screening.
Rolling out of the new screening test will have a huge
impact on the entire CCS pathway, and the programmes
need to address several implementation aspects. These
include educating women and healthcare providers,
ensuring uninterrupted supply of test kits to the screen-
ing centres, transfer of samples to the laboratory and
delivery of test results, having a fail-safe system to recall
the women positive for HPV to appropriate triaging, (re)
designing the information system to capture the new
process of screening and ensuring high participation of
the vulnerable women. The high degree of heterogeneity
in available resources and system organization in the EU
member states indicates that a one-size-fits-all solution is
unlikely to be effective [10, 25]. The European Guidelines
for quality assurance in CCS [26] recommend that coun-
tries should implement pilot studies before scaling up
HPV detection-based screening. Such pilot implementa-
tion as well as subsequent scale-up would likely benefit
from systematically evaluating the local health systems
context using the new CervScreen-SARA tool.

The CervScreen-SARA tool is based on the CFIR frame-
work and widely used to capture the contextual issues
relevant to a particular healthcare setting. The piloting of
the instrument demonstrated that our tool was capable of
assessing several contextual factors within a short period
of time in the following domains: intervention character-
istics (e.g. availability of HPV tests, costs), inner setting of
the organization delivering the intervention (e.g. integra-
tion of HPV testing within existing services, staff avail-
ability, training requirements), outer setting and external
policies (e.g. national policies, prioritization of cervical
cancer prevention), characteristics of target individuals
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(knowledge and beliefs, access to services by vulnerable
women) and the phase of the implementation process
(whether planning, piloting or scaling up HPV screen-
ing) [18]. Indeed, our findings from piloting this new
tool underscored the crucial role of capturing several
health-system-level contextual factors in optimizing on-
the-ground CCS programmes. The organized informa-
tion provided by the SWOT analysis facilitated strategic
decisions related to HPV detection-based screening and
subsequent management, identified areas for improve-
ment and helped refine current efforts, paving the way
for innovative solutions from stakeholders.

Our capacity assessment exercise also highlighted the
key role of health providers in the success of CCS services
delivery — from effective communication to involvement
in follow-up of screen positives. Even their perceptions of
the needs of the populations targeted by the interventions
may have system-level impact. It aligns with literature
showing that health programs are inherently intertwined
with a wide spectrum of societal, cultural and health sys-
tem determinants that can either obstruct or facilitate
their success and failure to consider such determinants in
programme planning may have significant implications
[27, 28]. One such example in the field of cervical cancer
prevention is failure to achieve a high coverage for HPV
vaccination in several European countries. As shown in
a systematic review [29], underlying factors such as per-
sonal behaviours, beliefs and ethical norms shape general
practitioner’s likelihood to advise parents for vaccinating
their children.

All the countries assessed had a strong political will
and policies to roll out HPV detection-based screening
that are informed by outcomes of RCTs with or without
cost-effectiveness studies. Unfortunately, outcomes of an
RCT implemented in highly controlled research settings
are not always generalizable in real-life healthcare envi-
ronments. There are several contextual factors that play
a crucial role in the successful translation of an evidence-
based intervention to real life practice, and instances of
such interventions failing to be introduced or scaled up
in practice are not uncommon [30, 31]. The CervScreen-
SARA protocol constitutes a practical tool to assess real-
life conditions of CCS services before or during an HPV
detection-based roll-out. Moreover, by triangulating our
capacity assessment outcomes with observations of a
parallel CBIG-SCREEN study assessing population level
barriers, the national and local stakeholders’ groups in
each country were able to identify context-appropriate
strategies.

The primary limitation of our capacity assessment tool
is that it does not provide much insight into the barri-
ers encountered by women targeted by screening pro-
grammes. A comprehensive assessment of individual-,
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provider- and system-level barriers would usefully com-
plement the capacity assessment on the basis of existing
experience in the European context in assessing barriers
from the health system perspective [32]. However, within
the CBIG-SCREEN project, the collaborative efforts
of various work packages have enhanced our under-
standing of the barriers that women face. This includes
stakeholder meetings at micro, meso, and macro levels,
along with literature reviews. The insights gained from
these multiple sources will inform the development of
the CBIG-SCREEN implementation strategies, specifi-
cally designed to improve the participation of vulnerable
women in CCS.

Our tools were not validated as psychometric surveys;
they were designed with adaptability and flexibility in
mind. Going through multiple cycles of improvement
and refinement allowed us to ensure accuracy of the
image of the CCS-related services within each country.

Conclusions

Health systems capacity assessment is a prerequisite to
any strategic action for stakeholders. It will help guide
strategic actions, optimize investment allocation and ulti-
mately aid in the design of a tailored capacity develop-
ment plan for CCS. The CervScreen-SARA protocol and
tools developed through the project can be used by any
country contemplating introduction of HPV testing. Suit-
able adaptations would be necessary; however, our expe-
rience shows that changes needed require limited time.
The developed resources, adaptable to various contexts,
pave the way for further research and tool development,
bearing promising implications for the improvement of
cancer screening in Europe and elsewhere.

The foremost challenge identified in the assessed
regions/countries is the follow-up and further manage-
ment of screen-positive individuals. While screening is
free of charge, this is not always the case for colposcopy
and treatment. Addressing this should be a priority to
reach the WHO's cervical cancer elimination goal.

High heterogeneity in resources and system organiza-
tion necessitates an approach that acknowledges regional
disparities and cautions against a one-size-fits-all strat-
egy. The study also highlights the pivotal role of govern-
ance in refining on-the-ground CCS programs.
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