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ABSTRACT
Background: People experiencing homelessness (PEH) face major barriers to accessing 
healthcare, including cancer preventive services, which results in increased cancer 
morbidity and mortality. However, tailored integrated care interventions addressing 
these disparities are scarce.

Methods: Using a qualitative, participatory approach, seven focus group discussions 
were conducted with 15 PEH and 41 health and social care professionals in Austria, 
Greece, Spain, and the UK. Data were thematically analysed using a framework based 
on ten core components of navigation interventions.

Results: Collaborative discussions led to a consensus on the Health Navigator Model 
(HNM), designed to improve cancer prevention for PEH. This model introduces “health 
navigators” from health and social care backgrounds to identify health needs, raise 
cancer awareness, coordinate healthcare access, and provide practical support. 
Thematic analysis ensured consistency across countries, shaping a person-centred 
approach. Comprehensive training and supervision were identified as critical for the 
effectiveness of the HNM.

Conclusion: The co-design approach allowed PEH and professionals to actively shape 
the intervention, addressing gaps in cancer prevention. The HNM offers a structured, 
internationally consistent model that could bridge access gaps in cancer care for PEH. 
Further research using implementation science frameworks is needed to evaluate its 
effectiveness in real-world settings.
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INTRODUCTION

The European Union has witnessed a 30% increase in 
homelessness since 2018, affecting over 1,286,691 
individuals in Europe and signalling a severe social crisis 
[1]. Compared with the housed population, people 
experiencing homelessness (PEH) face significantly 
higher morbidity and mortality rates, with cancer being 
the second leading cause of death [2]. Contributing 
factors to this disparity include limited access to 
healthcare and the prevalence of cancer risk factors 
within this community, such as tobacco and alcohol 
use [3–5]. Despite their heightened risk, PEH encounter 
obstacles in accessing cancer prevention initiatives [6, 
7], whereas a recent qualitative study with PEH and 
healthcare professionals revealed a need for tailored 
cancer prevention initiatives, emphasising accessible 
health education and building trusting relationships 
between professionals and PEH [8].

According to Lennox-Chhugani [9], adopting a 
population health management approach through 
integrated care enables health and care systems to 
shape and address the social determinants of population 
health. Navigational approaches have been shown to 
reduce inequalities and mitigate screening barriers at 
systemic, provider, and individual levels [10, 11]. Patient 
navigation is a promising model for reducing health 
disparities and ensuring timely access to quality cancer 
care [12]. It involves dedicated navigators guiding patients 
through the healthcare system. Evidence indicates that 
patient navigation can offer potential benefits for PEH, 
with improved access and health outcomes, prompting 
a recommendation for global exploration beyond North 
America to assess feasibility, efficacy, and scalability, 
advocating for the adoption of patient navigation 
while emphasising the need for further international 
research [13]. While patient navigation provides crucial 
support, it is also essential to recognise the role of 
patient empowerment in enhancing users’ healthcare 
experiences. Patient empowerment is defined as a 
process and an outcome through which individuals gain 
self-confidence and self-efficacy to actively participate in 
their own healthcare; ultimately, exercising power over 
decision-making concerning their treatment is crucial 
for overcoming the powerlessness and dependency 
often associated with the living situations of PEH [14]. In 
this context, patient empowerment interventions have 
also improved health outcomes, including greater care 
satisfaction and treatment adherence, simultaneously 
reducing health disparities [15].

Conceptually, integrated care encourages health and 
care providers to partner with individuals to co-design 
and deliver person- and community-centred care that 
provides people with the high-quality care and support 
they need at the right place and time [9]. Previous 
studies have demonstrated that participatory methods 

lead to healthcare services that are more closely aligned 
with the actual needs of both patients and professional 
care teams, fostering innovative and effective care 
solutions [16–18]. This paper reports on a study aimed 
at co-designing the novel Health Navigator Model (HNM), 
which embeds and intertwines patient navigation and 
patient empowerment principles to facilitate cancer 
prevention for PEH.

METHOD

STUDY DESIGN
This research was conducted within the Horizon 
2020-funded project “Cancer Prevention and Early 
Detection among the Homeless Population in Europe: 
Co-adapting and Implementing the Health Navigator 
Model” (CANCERLESS). The CANCERLESS project aimed 
to prevent cancer and facilitate early cancer diagnoses 
for PEH by delivering integrated person-centred care 
co-designed to address health inequities and facilitate 
timely access to quality cancer prevention and screening 
services. After performing a systematic scoping review 
[13] and two exploratory qualitative studies [8, 19] to 
understand navigational approaches and contextual 
barriers in cancer care for PEH, a participatory study using 
focus groups was conducted with PEH as well as health 
and social care providers and service managers working 
in the homelessness sector.

PROCEDURE
Participants were recruited through partnering health 
and social care organisations that provide services to 
PEH. This included professionals working directly with 
PEH, as well as individuals currently engaged with these 
services, such as shelter residents and regular users of 
health or support programs. The focus groups were held 
both in person and online (due to COVID-19 restrictions) 
between December 2021 and January 2022, and were 
conducted by trained research team members. After 
initial input from the trained facilitators outlining the 
background and aim of the HNM, the focus groups lasted 
between two and three hours. To ensure consistency 
across countries, a structured framework based on 
the ten core components of navigation interventions, 
initially outlined by DeGroff et al. [20], guided the focus 
group discussions. These components cover various 
aspects of the intervention: program goals, community 
characteristics, point of intervention, setting(s) of 
intervention, range of services offered by health 
navigators (HNs), HN background and qualifications, 
channels of communication, HN training and supervision 
as well as evaluation measures. Participatory activities 
such as mind-mapping and ‘diamond nine’ ranking 
exercises [21] were employed to facilitate interaction, 
organise ideas, and foster innovation.
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DATA ANALYSIS
Focus group discussions were audio or video recorded and 
transcribed verbatim in their respective languages, either 
manually or through appropriate software, and internally 
checked for quality. The transcripts were analysed 
via both inductive and deductive strategies. Initially, 
researchers employed an inductive thematic approach 
[22] to code the transcripts, systematically capturing 
relevant information. These codes were then synthesised 
and organised deductively into a predetermined thematic 
framework [20]. Researchers involved in the analysis met 
at regular intervals and discussed coding strategies to 
ensure the validity of the process.

Based on this analytical procedure, researchers in 
each country summarised their focus group discussions, 
highlighting key decisions, outcomes, and themes within 
the given framework. These summaries were then 
integrated through cross-comparison and collaborative 
discussion to form an overall co-adapted framework for 
the HNM.

ETHICAL ASPECTS
The study received approval from the Ethics Committee of 
the Medical University of Vienna (coordinating institution), 
with additional approval obtained from local partner 
institutions. All participants provided written informed 
consent before participating in any focus group activities. 
In the case of online focus groups, the informed consent 
forms were sent prior to the focus group, with participants 
gaining access to the online platforms once they returned 
the signed forms. Ground rules were set for respectful 
conversations, and the data were stored securely in 
compliance with the General Data Protection Regulation, 
with anonymised transcripts and encrypted files.

RESULTS

Seven focus group discussions were conducted across 
four European countries (Austria, Greece, Spain, and the 
UK), resulting in a total sample size of 56 participants. 
These included 41 professional stakeholders and 15 
PEH (Table 1).

The results are presented according to the ten core 
components of health navigation, following the DeGroff 
et al. framework [20]. While no formal hypotheses were 
applied, expectations were informed by prior literature, 
contextual knowledge of national systems, and insights 
from previous phases of the project. This structure 
allows for comparative interpretation of how different 
healthcare and social care systems prioritised and 
adapted each component [13].

1. PROGRAM GOALS
Participants across the four countries identified 
various goals for the HNM regarding cancer prevention 
interventions among PEH, including overcoming 
healthcare and welfare system barriers, raising 
awareness of cancer prevention, centralising services 
(Austria), enhancing cooperation between PEH and 
healthcare services, increasing cancer screening rates, 
addressing fundamental needs such as accommodation 
(Greece), reducing healthcare barriers, increasing cancer 
detection rates, involving patients in their care process 
(Spain), improving understanding of cancer prevention, 
enhancing relationships between users and healthcare 
services, increasing cancer screening rates, and delivering 
person-centred care (UK), collectively highlighting the 
importance of comprehensive interventions to address 
healthcare barriers, raising cancer awareness, and 
improving access to services for PEH:

“I think that’s got to be your number one thing, to 
get it [information] out there, so that people know 
and are aware of it [cancer prevention], so that they 
can do something about it if they choose.” (PEH, UK)

The diversity in focus across countries reflects structural and 
policy-level variations in how homelessness is addressed. 
UK participants’ concern with transient populations and 
Austrian participants’ emphasis on high-needs subgroups 
illustrate differing service models and outreach strategies.

2. COMMUNITY CHARACTERISTICS
Various perspectives have emerged across countries 
regarding community characteristics relevant to 

Table 1 Details of co-design focus group discussions across Austria, Greece, Spain (Madrid), and the UK, including the meeting 
modalities used and the composition of participants in each session.

LOCATION MODALITY PARTICIPANTS

Austria Online videoconference 3 social/support workers, 2 peer support workers, 2 general practitioners, 1 homelessness 
social service manager, 1 healthcare manager, 1 public health researcher

Greece Online videoconference 14 stakeholders (NGOs, health and social care professionals, public health experts, local 
government representatives), 2 individuals with experiences of homelessness

Spain (Madrid) In-person, Videoconference In-person: 9 PEH.
Online: 9 professionals (doctors, nurses, oncologists, social workers)

UK Online videoconference, 
In-person

In-person: 4 male service users, 1 support worker.
Online: 7 service managers and representatives of a charitable organization. 
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designing cancer prevention interventions for PEH. In 
Austria, participants emphasised the importance of 
targeting subgroups such as those with challenging 
behaviours or complex needs, smokers, and men, 
advocating for low-threshold services. Participants in 
Greece highlighted designing interventions for people 
experiencing any form of homelessness and engagement 
strategies for individuals diagnosed with cancer, while 
those in Spain stressed the need for intervention 
accessibility and prioritising assistance for disadvantaged 
groups, including active outreach to ‘hidden’ populations. 
Similarly, participants in the UK underscored offering 
interventions to PEH, focusing on engaging men and 
transient PEH owing to specific health needs and 
less awareness. Common themes were identified, 
emphasising the importance of targeting subgroups 
within PEH, ensuring intervention accessibility, and 
prioritising assistance for at-risk populations, all aimed at 
designing effective cancer prevention interventions:

“That hidden sort of homelessness… transient 
populations [who] may be moving for various 
reasons from different locations and so are missing, 
you know, even if they’ve registered with a GP, 
they might miss opportunities.” (Health provider 
representative, UK)

National system structures likely influence where 
interventions are seen as most effective. Austria’s 
preference for early integration aligns with more formal 
entry points into care, while the UK’s and Greece’s focus 
on post-diagnosis support underscores the importance 
of flexible, relationship-driven approaches.

3. POINT OF INTERVENTIONS
In Austria and UK there was a general agreement on 
the critical points in the care continuum where the HNM 
can make a meaningful impact. They emphasised the 
importance of preventive health navigation to avert severe 
health consequences as well as immediate integration of 
PEH into the healthcare system post-diagnosis:

“If I can integrate a person into a social network 
before he or she becomes ill, (…) it is more likely 
that this person will make use of or seek out certain 
services later on.” (Peer support worker, UK)

The participants in Greece highlighted the significance of 
trust between HNs and PEH, as well as the role of peers in 
encouraging engagement with cancer prevention:

“When you have a former [person experiencing 
homelessness] and a current [person experiencing 
homelessness], it carries a lot of importance; it 
gives him hope, it gives him confidence that I will 
get through this.” (Professional representative, 
Greece)

In Spain, emphasis was placed on the necessity for HNs 
to be actively involved in outreach activities for PEH and 
sustain their participation in the intervention. Similarly, 
participants in the UK highlighted the importance of HNs 
being embedded within familiar spaces of PEH and the 
comprehensive involvement of HNs across the entire 
cancer care continuum. Across countries, the importance 
of preventive health navigation, trust-building between 
HN and PEH, and comprehensive HN involvement across 
the continuum of care has emerged as a constant theme 
in the analysis.

4. SETTINGS OF INTERVENTION
The findings regarding the settings of interventions 
for cancer prevention among PEH reveal differing 
approaches and considerations across countries. 
Participants in Austria emphasised establishing outreach 
services and embedding HNs in health and social care 
facilities, whereas in Greece the focus was placed on 
outreach activities and mobile healthcare units for initial 
engagement, with referrals to formal clinical settings as 
necessary. Participants in Spain prioritised using familiar 
spaces and offered telephone communication options for 
active involvement, as professionals in the UK highlighted 
the central role of peers in engaging PEH with cancer 
prevention activities keeping in mind the involvement of 
more formalised clinical settings in delivering preventative 
care and noting the earnestness of the approach:

“Shifting to a proper medical facility as soon 
as possible just so it underlines the gravity of 
the situation, it makes it that much more real.” 
(Homelessness service manager, UK)

The comparison highlighted the importance of HNs being 
adaptable and accessible in locations frequented by PEH, 
such as shelters/hostels or day centres, and in services 
that effectively reach these groups, such as mobile 
healthcare units or outreach teams.

5. RANGE OF SERVICES TO BE OFFERED BY HNS
The cross-country comparison regarding the services to 
be offered by HNs indicated differing perspectives and 
priorities. Participants in Austria emphasised a need for 
a clearly defined scope of activities for HNs, focusing 
on facilitating access to services and providing practical 
assistance while avoiding tasks outside the realm of 
cancer screening and prevention:

“I just wonder how much this person is supposed 
to do. (…) It would be more important to work in 
an interdisciplinary way and to know who can do 
which work. Because there are many professionals 
in the field who can do this, and for me it is 
somehow about a clear definition of what the 
services of this navigator are and what they do not 
have to do.” (NGO representative, Austria)



5Gil-Salmerón et al. International Journal of Integrated Care DOI: 10.5334/ijic.9293

In Greece, a personalised approach tailored to individual 
needs was underscored, including practical assistance 
and additional services for cancer diagnosis. At the same 
time, those in Spain identified common themes such as 
sharing information on cancer, addressing basic needs, 
and supporting healthcare management:

“What these people need most is to be able to 
have transportation, to help us with appointments; 
practical, real help, something that can be used 
and useful to us.” (PEH, Spain)

In the UK, differing views on the services offered were 
observed, emphasising flexibility, responsiveness, and 
role adaptability over time. PEH across all countries 
stressed the importance of practical assistance, 
particularly concerning transportation and appointment 
attendance:

“Making sure we have a phone so they can contact 
them [users], make sure they’ve got the right 
date for the appointment … they might not have 
transport, they might not have a bus pass, then 
actually attending the appointment, that’s where 
the navigator should come in, then when they have 
to go back for another check-up if they need one, 
that sort of thing.” (PEH, UK)

In summary, the standard services should focus on 
facilitating access to services, providing practical 
assistance tailored to individual needs (assisting with 
transportation and accompanying PEH to appointments), 
addressing basic needs, and offering flexibility and 
adaptability over time.

6. HN BACKGROUND AND QUALIFICATIONS
The qualifications and characteristics deemed essential 
for HNs varied slightly across the four countries. In 
Austria, participants emphasised personal qualities such 
as empathy, social competence, and the ability to set 
personal boundaries alongside prerequisites such as 
basic education in the psychosocial or medical field. The 
participants in Greece emphasised the involvement of a 
multidisciplinary team, including primary care physicians, 
nurses, and social/support workers, along with the role 
of individuals with lived experience of homelessness as 
mediators:

“I think an important factor that helps to reach 
out to the homeless population is peer support 
workers … people who have had experience 
with homelessness. These people should be 
the mediators and support, help with the 
communication of homeless with medical staff. A 
mobile unit is not easy for the homeless in terms 
of visiting a doctor. There should be a mediator 

who could more easily reach these people.” 
(Professional representative, Greece)

In Spain, participants leaned towards support or 
social workers as HNs, highlighting the importance of 
understanding local resources and healthcare delivery 
while acknowledging the value of a multidisciplinary 
team:

“I see as necessary that there is a health figure 
with a focus on community and public health and 
also a social worker as part of this team who knows 
about the benefits and resources.” (Mental health 
nurse, Spain)

In the UK, there was a preference for HNs with direct 
experience of homelessness or those already working 
with PEH. Interpersonal skills such as empathy were 
emphasised over cancer-specific expertise. However, 
there was also a recognition of the need for health 
professionals’ involvement and practical assistance in 
supporting HNs:

“If they [current homelessness support workers] 
were HNs, they would have tremendous strength 
because they’re already embedded.” (PEH, UK)

The commonalities across countries underscore critical 
aspects of the HN background. The role of HN can be taken 
by individuals with lived experience of homelessness or 
professionals with working experience in this field. The 
preferred professional background should be within the 
psychosocial or medical sectors. The discussions also 
highlighted the HNs’ need to work and collaborate in a 
care network. Diverging views on required qualifications 
suggest differences in professional hierarchies and 
workforce capacity across countries. Austria’s clinical 
emphasis differs from the UK’s emphasis of peer support 
and lay navigators involvement.

7. CHANNELS OF COMMUNICATION BETWEEN 
USERS AND HN(S)
The preferred communication channels between 
PEH and HNs varied, reflecting the diverse needs and 
contexts of PEH in each country, with the exception of 
the importance of regular in-person meetings which was 
acknowledged in all sessions. In Austria, participants 
emphasised the importance of providing multiple 
access points to the navigation service, suggesting the 
establishment of a central coordination office to facilitate 
easy access for PEH. They also highlighted the role of 
HNs as intermediaries between organisations to address 
individual needs comprehensively:

“And I would also like it if there were a variety of 
possibilities for the [health navigation] service. 
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That is, if it were possible to get to the service not 
only through one channel … If we could outsource 
this issue [subsequent care and support for PEH] 
to someone else, it would, of course, be great 
because we probably cannot solve it in social work 
and that is a problem.” (Homelessness service 
manager, Austria)

In Greece, participants recognised the challenge of 
building trust with PEH and advocated for consistent face-
to-face contact between HNs and users, ideally every 
week. Similarly, in Spain, participants preferred face-
to-face meetings, acknowledging the need for periodic 
interactions to deepen their understanding of user needs. 
However, they also acknowledged the potential benefit 
of mobile phone communication between meetings. In 
the UK, participants stressed face-to-face meetings as 
the primary mode of communication, supplemented by 
occasional phone check-ins, reflecting the recognition 
that digital literacy and access can be low among 
some PEH. Both informal drop-in sessions and formal 
appointments were proposed, with the frequency and 
style of communication being user-led.

“Like a weekly drop-in but a more casual one, so 
if the navigators were at the day centre one day 
a week if that person sat there and they could be 
working away on a laptop or having a cup of tea 
helping out just doing alternative voluntary stuff, 
then the people come to them.” (Homelessness 
service manager, UK)

8. HN TRAINING
The participants in Austria emphasised the importance 
of comprehensive pre-practice training for HNs and 
proposed compulsory training covering basic medical 
and communication skills, including topics such as 
local health and social care systems, cancer education, 
and motivational interviewing. In Greece, participants 
described training for HNs as crucial, with suggested 
areas including homelessness, communication skills, 
cancer education, and understanding the local context 
and resources, highlighting the need to educate staff in 
homelessness services and public hospitals. Similarly, 
in Spain, participants stressed comprehensive training 
covering cancer education, the local context, and mental 
health, with participants experiencing homelessness 
underscoring the importance of effective communication 
and engagement training:

“The navigator should be someone with experience 
in the field of social exclusion and someone from 
the health world… they have to be people who can 
understand the health process and the level or 
stage the person is at. They should be professionals 

with psychosocial training and public health 
training.” (Mental health nurse, Spain)

Training was consistently viewed as essential across 
countries, though its focus and structure varied depending 
on the HN background and the national context. In the 
UK, training priorities included mental health, substance 
use, cancer education, and motivational interviewing, 
with an emphasis on experiential learning and access 
to ongoing resources. These expectations reflect the 
community-oriented structure of the UK’s health and 
social care system. In contrast, Austria favoured more 
formalised and structured training pathways, aligning 
with its professionalised and institutionalised care 
system. Overall, training expectations appear to mirror 
national education frameworks and the complexity of 
care navigation required.

In conclusion, training for HNs should include 
foundational medical and communication skills, cancer 
awareness, understanding of local health and welfare 
systems, and effective engagement strategies with PEH. 
Ongoing training and structured support were widely 
recommended to ensure HNs are equipped to adapt to 
evolving needs in practice.

9. HN SUPERVISION
Participants in Austria emphasised the importance 
of supervision for HNs, suggesting both case-specific 
supervision sessions and peer coaching for exchanging 
experiences. In contrast, in Greece and Spain, there 
was consensus among participants on the necessity of 
coaching and ongoing supervision by professionals with 
relevant expertise in working with PEH, with a focus on 
administrative, social, and health aspects.

In the UK, supervision was seen as crucial, with a 
proposed model including formal meetings, informal 
catchups, and immediate debriefs.

“I think that access for them [HNs] to debrief 
when there’s, you know, something that’s very 
emotive is really important.” (Health service 
representative, UK)

Although supervision was recognised as a critical 
component across all participating countries, the 
preferred approaches varied. These differences may 
reflect broader institutional norms and organisational 
cultures. Countries with more hierarchical systems, 
such as Austria, emphasised structured monitoring and 
formal oversight. In contrast, others favoured more 
collaborative and reflective supervision models, including 
peer coaching and case-specific sessions.

10. EVALUATION MEASURES
In Austria, participants discussed evaluation measures, 
suggesting pre/post and international comparisons. The 
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quantitative data proposed to be collected included 
case numbers served, and contact frequencies, whereas 
the qualitative data to be included were quality-of-
life surveys and qualitative interviews. In Greece, the 
focus was on continuously monitoring user needs and 
assistance, along with feedback from all involved parties. 
Spain highlighted tracking health outcomes and cancer 
screening timeliness, focusing on user feedback and 
service provision details:

“Timeliness of cancer screening is paramount. 
It is important that they [i.e., appointments] are 
requested or that they make an appointment with 
you [i.e., the HN] as soon as possible in order to 
carry them out and that people learn about their 
own health status.” (PEH, Spain)

In the UK, measuring cancer screening outcomes, cancer 
education, user engagement, and HN-user relationships 
were prioritised, and the impacts on primary care 
engagement and local stakeholders’ feedback by the 
participants were assessed:

“It’s important for you to measure, after that initial 
engagement, how many people actually follow 
through.” (PEH, UK)

“Their [PEH] level of understanding … You 
know, what they gained from an education and 
information standpoint from the navigators and 
this project.” (Health service representative, UK)

Evaluation measures discussed across the countries 
included pre- and post-intervention comparisons, 
cross-country analyses, ongoing monitoring of user 
needs, tracking of health outcomes, and assessments 
of impact on primary care engagement, supplemented 
by local stakeholder feedback. The preferences for 
evaluation approaches appear to reflect national 
accountability structures. For instance, participants in 
Austria emphasised the use of measurable indicators, 
aligning with its formal and standardised health system 
evaluation frameworks. In contrast, participants in other 
countries, particularly the UK and Greece, showed a 
greater interest in outcome narratives and qualitative 
feedback, reflecting more community-based approaches 
to assessing intervention effectiveness.

THE HEALTH NAVIGATOR MODEL

The HNM for cancer prevention interventions among 
PEH aims to overcome users’ healthcare barriers, 
increase cancer awareness, and improve access to PEH 
healthcare services. HN services should encompass a 
range of comprehensive support, addressing practical 

assistance, including providing patient education, 
appointment scheduling, transportation assistance, 
financial counselling, and emotional support. The 
point of intervention in the cancer care continuum is 
from awareness to early detection and primary care 
engagement, ensuring PEH can effectively access cancer 
prevention services. The community characteristics of 
PEH, such as their unique needs, demographics, and 
cultural and socioeconomic factors, are inherently 
considered in the intervention. The intervention setting 
includes places where face-to-face communication is 
feasible, such as shelters, community centres, or clinics.

The HN role can be taken on by health and social 
care professionals such as social workers, as well as 
by individuals with lived experience of homelessness 
or professionals working with PEH receiving additional 
relevant training to serve the target population effectively. 
Effective face-to-face communication between HNs 
and PEH is crucial, and in-person meetings should 
ensure effective information exchange and support. It 
is essential to establish ongoing supervision and support 
for HNs, ensuring they receive necessary oversight and 
emotional support, which helps maintain the quality and 
consistency of care provided. Continuous monitoring of 
PEH needs and assistance, tracking health outcomes, and 
evaluating the impact on primary care engagement and 
local stakeholders’ feedback is essential. This involves 
ongoing formative and summative evaluation measures 
to assess the effectiveness of the intervention.

DISCUSSION

This is the first international comparative perspective to 
co-design the Health Navigator Model (HNM), a person-
centred, integrated care model for cancer prevention for 
PEH across four health and social care systems in Europe. 
By actively involving PEH, healthcare professionals, and 
service managers in the design process, we co-designed 
a model that is adaptable, flexible, and responsive to 
the unique needs of this population. The study’s results 
are essential for future implementation, as they have 
directly informed the project’s transition from design to 
the practical, real-world application of the HNM.

The international differences observed in the co-
design process reflect deeper structural features of 
national health and welfare systems. Austria’s emphasis 
on formal coordination and role clarity is characteristic 
of Bismarckian models, which prioritise structured, 
insurance-based care with strong institutional oversight. 
In contrast, the UK and Greece, both influenced by 
Beveridgean principles, favoured more relationship-based 
and flexible approaches, often rooted in community-
level engagement and shaped by experiences of system 
fragmentation. Spain with similarly aligned ideals 
in its focus on accessibility and outreach, though its 
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highly decentralised healthcare governance introduces 
significant regional variability in service provision. These 
typological distinctions might help explain the varied 
priorities and implementation preferences across 
countries, underscoring the need for context-sensitive 
adaptations of the HNM to ensure its relevance and 
effectiveness within differing national systems.

This work builds upon a literature review on 
navigational approaches for disadvantaged groups, 
particularly PEH [13], and qualitative research exploring 
healthcare barriers and implications for cancer prevention 
interventions for PEH [8]. Our study successfully co-
designed a care model addressing the barriers to cancer 
prevention for PEH, as identified by Jeleff et al. [5], 
leading to the development of the novel HNM, which is 
adaptable to various health and social care contexts. 
The co-design process incorporated the voices of PEH, 
allowing them to express their needs and preferences. 
A recent systematic review highlighted that co-designed 
interventions for PEH improve mental health and housing 
stability, reduce hospital and emergency department 
admissions, and increase primary care utilisation, 
underscoring the promising nature of such approaches 
in providing continued access to healthcare [16]. Given 
the existing gaps in cancer care for PEH, the co-designed 
HNM is the first international study incorporating their 
voices to facilitate equal access to cancer prevention, 
including screening services, thereby addressing critical 
gaps in healthcare delivery for this group. Moreover, 
our results encompass findings from four different 
European healthcare systems and settings and identify 
overarching themes by contextualising the ten core 
components of navigation interventions delineated by 
DeGroff et al. [20]. This contextualisation facilitates the 
development of the HNM to be adaptable and scalable 
across Europe, with the aim of being effective in diverse 
healthcare settings.

Specifically, patient navigation programs are crucial 
in enhancing cancer prevention, particularly for PEH, as 
stated in a recent scoping review [4]. These programs 
focus on increasing adherence and participation in breast, 
cervical, and colorectal cancer screenings [23, 24]. This is 
also highlighted in disadvantaged populations [15] and, 
more specifically, in PEH [5]. By embedding the HNM int 
places familiar to PEH, such as shelters or community 
centres, our suggested approach ensures timely access 
to preventive services. Coordinating medical and social 
services through innovative and multidisciplinary 
approaches such as HNM is a potential way to reduce the 
burden of cancer for this population [25].

A systematic review by Ali-Faisal et al. [26] supports the 
co-design findings, showing that both lay and professional 
patient navigators can be practical. However, while lay 
patient navigators are valuable, involving professionals 
such as social workers in navigation programs has a 
highly positive impact [27]. Their role in performing 

navigation tasks or providing hands-on support through 
training or supervision enhances outcomes. Therefore, 
training and education for those adopting the navigation 
role are crucial. However, an accredited certification for 
navigation still needs to be developed for professionals in 
this role or those supervising peer navigation programs.

Further research is needed to evaluate the long-
term impact and effectiveness of the HNM in mitigating 
health inequalities and improving cancer outcomes 
for PEH across Europe. With the Europe Beating Cancer 
Plan, we have the opportunity to ensure an integrated 
care perspective is adopted from the start, maximising 
the opportunities of integrated working across health 
and social care to reduce health inequalities. As this 
study was conducted during the co-designing stage 
of the CANCERLESS project, the findings have been 
directly integrated into the project’s implementation 
and evaluation phase. These results are crucial for future 
steps, as they inform how the HNM can be adapted to 
meet the specific needs of both PEH and healthcare 
professionals, ensuring the model’s relevance and 
sustainability.

STRENGTHS AND LIMITATIONS

The study involved a large interdisciplinary and 
international consortium, including academic 
institutions, public health and social care agencies, 
and NGOs supporting PEH, providing a broad range of 
perspectives on healthcare challenges and the design 
of the intervention. Focus groups were used as a key 
qualitative method to facilitate collaboration and gather 
detailed insights from a diverse group of participants, 
including PEH, healthcare and social care providers, and 
service managers. This approach allowed for rich, co-
created input and the negotiation of meanings, which 
were crucial in shaping the HNM to reflect both the 
lived experiences of PEH and the professional realities 
of service providers. The involvement of individuals 
living in shelters, who provided feedback on the design, 
delivery, and protocols of the study, ensured their 
perspectives directly influenced the intervention. Follow-
up sessions to discuss evaluation results helped foster 
a sense of ownership among participants, improving 
their engagement with the process [28]. However, the 
study primarily included people residing in shelters and 
frequent users of social services, which may have skewed 
the findings by underrepresenting rough sleepers or 
those with little to no contact with social services. This 
limitation in the representativeness of PEH participants 
highlights the need for broader inclusion of participants 
from more diverse groups of PEH to better inform the 
model’s design. While integrating patient navigation and 
empowerment offers a strong foundation for the HNM, 
the representation in our co-design groups may not 
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fully capture the diversity of healthcare systems across 
Europe, potentially limiting the generalisability of the 
proposed model.

CONCLUSIONS

The co-design of the HNM presented in this article reflects 
a participatory study conducted across Austria, Greece, 
Spain, and the UK. Following a theoretical approach, 
we provide a detailed description of the model through 
guided discussions and analysis. Our presentation 
not only encompasses key national findings but also 
identifies commonalities, enabling us to propose a model 
potentially adaptable to diverse health and care systems 
across Europe. Co-design processes at an international 
scale are inherently complex and require all stakeholders’ 
involvement. Ultimately, we advocate for the adoption 
of our integrated cancer care model for PEH to prevent 
cancer and combat health inequalities and reduce the 
cancer burden for this disadvantaged group.

DATA ACCESSIBILITY STATEMENT

The datasets generated and/or analysed during the 
current study are available in pseudonymised form from 
the corresponding author upon reasonable request.

ETHICS AND CONSENT

The study was conducted in accordance with the 
Declaration of Helsinki and approved by the Ethics 
Committee of the Medical University of Vienna 
(1702/2021), which served as the lead ethics committee 
for the project with which this qualitative study is 
associated. Additionally, each partner country obtained 
approval from its designated ethical review board. 
Informed consent was obtained from all participants 
involved in this study.

ACKNOWLEDGEMENTS

This article is the first published paper of Alejandro Gil-
Salmerón’s doctoral research within the PhD Programme 
in Social Work at the Complutense University of Madrid. 
The authors would like to thank all members of the 
CANCERLESS consortium for their valuable contributions 
to this study. We also extend our gratitude to the 
European Commission and the Global Alliance for Chronic 
Diseases for supporting implementation science-based 
projects aimed at prevention in high priority communities.  
Finally, we are particularly grateful to the co-designers 
of the Health Navigator Model, whose insights and 

collaboration were essential for its development and 
success.

REVIEWERS

Dr. Nóra Teller, Senior Research Fellow at the Metropolitan 
Research Institute, Budapest, Hungary.

One anonymous reviewer.

FUNDING INFORMATION

This research received funding from the European 
Union’s Horizon 2020 Research and Innovation 
Programme under grant agreement No. 965351. The 
content of this publication reflects only the authors’ 
views, and the European Commission is not responsible 
for any use that may be made of the information it 
contains.

COMPETING INTERESTS

The authors have no competing interests to declare.

AUTHOR CONTRIBUTIONS

Conceptualization, AGS and IG; Data curation, CC, TF, IT, 
and ADM; Formal analysis, CC, TF, MM, IT, JBC, and ADM; 
Methodology, AGS and IG; Software, CC, TF, MM, IT, JBC, 
and ADM; Visualization, AGS; Funding acquisition, AGS, 
and IG; Resources, AGS, LS, and IG; Supervision, LS and IG; 
Validation, LS and IG; Writing of the original draft, AGS; 
Review and editing of the draft, all authors.

AUTHOR AFFILIATIONS

Alejandro Gil-Salmerón  orcid.org/0000-0003-3172-8486 
International Foundation for Integrated Care, Oxford, UK; 
Complutense University of Madrid, Madrid, Spain
Christina Carmichael  orcid.org/0000-0002-8771-019X 
School of Psychology, University of East Anglia, Norwich, UK; 
Centre for Health, Performance and Wellbeing, Anglia Ruskin 
University, Cambridge, UK
Tobias Fragner  orcid.org/0000-0003-1373-5279 
Department of Social and Preventive Medicine, Centre for Public 
Health, Medical University of Vienna, Vienna, Austria

Maria Moudatsou 
PRAKSIS-Programs of Development, Social Support and Medical 
Cooperation-Non-Profitable Association, Athens, Greece
Ioanna Tabaki  orcid.org/0000-0001-6745-139X 
PRAKSIS-Programs of Development, Social Support and Medical 
Cooperation-Non-Profitable Association, Athens, Greece

https://orcid.org/0000-0003-3172-8486
https://orcid.org/0000-0003-3172-8486
https://orcid.org/0000-0002-8771-019X
https://orcid.org/0000-0002-8771-019X
https://orcid.org/0000-0003-1373-5279
https://orcid.org/0000-0003-1373-5279
https://orcid.org/0000-0001-6745-139X
https://orcid.org/0000-0001-6745-139X


10Gil-Salmerón et al. International Journal of Integrated Care DOI: 10.5334/ijic.9293

Jaime Barrio Cortes  orcid.org/0000-0002-2582-0203 
Foundation for Research and Biosanitary Innovation in 
Primary Care, Madrid, Spain; Camilo José Cela University, 
Madrid, Spain
Ascensión Doñate-Martínez  orcid.org/0000-0003-2742-0219 
Biomedical Data Science Lab – ITACA Institute, Universitat 
Politecnica de Valencia, Valencia, Spain
Lee Smith  orcid.org/0000-0002-5340-9833 
Centre for Health, Performance and Wellbeing, Anglia Ruskin 
University, Cambridge, UK
Igor Grabovac  orcid.org/0000-0001-9605-1467 
Department of Social and Preventive Medicine, Centre for Public 
Health, Medical University of Vienna, Vienna, Austria

REFERENCES

1.	 FEANTSA. 9th Overview of Housing Exclusion in Europe 
2024. [webpage on the internet]. [cited 2024 Oct 22]. 
Available from: https://www.feantsa.org/public/user/
Activities/events/2024/9th_overview/Rapport_-_EN.pdf.

2.	 Aldridge RW, Menezes D, Lewer D, Cornes M, Evans H, 
Blackburn RM, et al. Causes of death among homeless 
people: a population-based cross-sectional study of linked 
hospitalisation and mortality data in England. Wellcome 
open research. 2019;4:49. DOI: https://doi.org/10.12688/
wellcomeopenres.15151.1

3.	 Asgary R. Cancer screening in the homeless population. 
The Lancet. Oncology. 2018;19(7):e344–e350. DOI: https://
doi.org/10.1016/S1470-2045(18)30200-6

4.	 Asgary R. Cancer care and treatment during 
homelessness. The Lancet. Oncology. 2024;25(2):e84–e90. 
DOI: https://doi.org/10.1016/S1470-2045(23)00567-3

5.	 Jeleff M, Haider S, Schiffler T, Gil-Salmerón A, Yang 
L, Barreto Schuch F, Grabovac I. Cancer risk factors 
and access to cancer prevention services for people 
experiencing homelessness. The Lancet. Public health. 
2024;9(2):e128–e146. DOI: https://doi.org/10.1016/S2468-
2667(23)00298-0

6.	 Lawrie K, Charow R, Giuliani M, Papadakos J. 
Homelessness, Cancer and Health Literacy: A Scoping 
Review. Journal of health care for the poor and 
underserved. 2020;31(1):81–104. DOI: https://doi.
org/10.1353/hpu.2020.0010

7.	 Pedersen PV, Rod MH, Tjørnhøj-Thomsen T. “There’s 
so much wrong with me. I’ve just gotten a little sick”: 
Syndemic cancer experiences among people struggling 
with homelessness and severe substance use. SSM – 
Qualitative Research in Health. 2024;5:100415. DOI: 
https://doi.org/10.1016/j.ssmqr.2024.100415

8.	 Schiffler T, Carmichael C, Smith L, Doñate-Martínez 
A, Alhambra-Borrás T, Varadé MR, et al. Access to 
cancer preventive care and program considerations 
for people experiencing homelessness across four 
European countries: an exploratory qualitative study. 

EClinicalMedicine. 2023;62:102095. DOI: https://doi.
org/10.1016/j.eclinm.2023.102095

9.	 Lennox-Chhugani N. Integrated Care – Defining for the 
Future through the Eye of the Beholder. International 
journal of integrated care. 2021;21(3):13. DOI: https://doi.
org/10.5334/ijic.6427

10.	 Bush ML, Kaufman MR, Shackleford T. Adherence in 
the Cancer Care Setting: a Systematic Review of Patient 
Navigation to Traverse Barriers. Journal of cancer 
education: the official journal of the American Association 
for Cancer Education. 2018;33(6):1222–9. DOI: https://doi.
org/10.1007/s13187-017-1235-2

11.	 Shusted CS, Barta JA, Lake M, Brawer R, Ruane B, 
Giamboy TE, et al. The Case for Patient Navigation in Lung 
Cancer Screening in Vulnerable Populations: A Systematic 
Review. Population health management. 2019;22(4):347–
61. DOI: https://doi.org/10.1089/pop.2018.0128

12.	 Freeman HP. The origin, evolution, and principles of 
patient navigation. Cancer epidemiology, biomarkers & 
prevention: a publication of the American Association for 
Cancer Research, cosponsored by the American Society of 
Preventive Oncology. 2012;21(10):1614–7. DOI: https://doi.
org/10.1158/1055-9965.EPI-12-0982

13.	 Carmichael C, Smith L, Aldasoro E, Gil Salmerón A, 
Alhambra-Borrás T, Doñate-Martínez A, et al. Exploring 
the application of the navigation model with people 
experiencing homelessness: a scoping review. Journal of 
Social Distress and Homelessness. 2023;32(2):352–66. DOI: 
https://doi.org/10.1080/10530789.2021.2021363

14.	 Hickmann E, Richter P, Schlieter H. All together now 
– patient engagement, patient empowerment, and 
associated terms in personal healthcare. BMC health 
services research. 2022;22(1):1116. DOI: https://doi.
org/10.1186/s12913-022-08501-5

15.	 Chen M, Wu VS, Falk D, Cheatham C, Cullen J, Hoehn 
R. Patient Navigation in Cancer Treatment: A Systematic 
Review. Current oncology reports. 2024;26(5):504–37. DOI: 
https://doi.org/10.1007/s11912-024-01514-9

16.	 Schiffler T, Kapan A, Gansterer A, Pass T, Lehner L, 
Gil-Salmeron A, et al. Characteristics and Effectiveness 
of Co-Designed Mental Health Interventions in Primary 
Care for People Experiencing Homelessness: A Systematic 
Review. International journal of environmental research 
and public health. 2023;20(1). DOI: https://doi.
org/10.3390/ijerph20010892

17.	 Bowen S, McSeveny K, Lockley E, Wolstenholme D, 
Cobb M, Dearden A. How was it for you? Experiences of 
participatory design in the UK health service. CoDesign. 
2013;9(4):230–46. DOI: https://doi.org/10.1080/15710882.
2013.846384

18.	 Boaz A, Hanney S, Borst R, O’Shea A, Kok M. How to 
engage stakeholders in research: design principles to 
support improvement. Health research policy and systems. 
2018;16(1):60. DOI: https://doi.org/10.1186/s12961-018-
0337-6

https://orcid.org/0000-0002-2582-0203
https://orcid.org/0000-0002-2582-0203
https://orcid.org/0000-0003-2742-0219
https://orcid.org/0000-0003-2742-0219
https://orcid.org/0000-0002-5340-9833
https://orcid.org/0000-0002-5340-9833
https://orcid.org/0000-0001-9605-1467
https://orcid.org/0000-0001-9605-1467
https://www.feantsa.org/public/user/Activities/events/2024/9th_overview/Rapport_-_EN.pdf
https://www.feantsa.org/public/user/Activities/events/2024/9th_overview/Rapport_-_EN.pdf
https://doi.org/10.12688/wellcomeopenres.15151.1
https://doi.org/10.12688/wellcomeopenres.15151.1
https://doi.org/10.1016/S1470-2045(18)30200-6
https://doi.org/10.1016/S1470-2045(18)30200-6
https://doi.org/10.1016/S1470-2045(23)00567-3
https://doi.org/10.1016/S2468-2667(23)00298-0
https://doi.org/10.1016/S2468-2667(23)00298-0
https://doi.org/10.1353/hpu.2020.0010
https://doi.org/10.1353/hpu.2020.0010
https://doi.org/10.1016/j.ssmqr.2024.100415
https://doi.org/10.1016/j.eclinm.2023.102095
https://doi.org/10.1016/j.eclinm.2023.102095
https://doi.org/10.5334/ijic.6427
https://doi.org/10.5334/ijic.6427
https://doi.org/10.1007/s13187-017-1235-2
https://doi.org/10.1007/s13187-017-1235-2
https://doi.org/10.1089/pop.2018.0128
https://doi.org/10.1158/1055-9965.EPI-12-0982
https://doi.org/10.1158/1055-9965.EPI-12-0982
https://doi.org/10.1080/10530789.2021.2021363
https://doi.org/10.1186/s12913-022-08501-5
https://doi.org/10.1186/s12913-022-08501-5
https://doi.org/10.1007/s11912-024-01514-9
https://doi.org/10.3390/ijerph20010892
https://doi.org/10.3390/ijerph20010892
https://doi.org/10.1080/15710882.2013.846384
https://doi.org/10.1080/15710882.2013.846384
https://doi.org/10.1186/s12961-018-0337-6
https://doi.org/10.1186/s12961-018-0337-6


11Gil-Salmerón et al. International Journal of Integrated Care DOI: 10.5334/ijic.9293

TO CITE THIS ARTICLE:
Gil-Salmerón A, Carmichael C, Fragner T, Moudatsou M, Tabaki I, Cortes JB, Doñate-Martínez A, Smith L, Grabovac I. Cancer Prevention 
and Screening for People Experiencing Homelessness: Co-Designing the Health Navigator Model. International Journal of Integrated 
Care, 2025; 25(4): 11, 1–11. DOI: https://doi.org/10.5334/ijic.9293

Submitted: 03 March 2025     Accepted: 11 August 2025     Published: 11 November 2025

COPYRIGHT:
© 2025 The Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 
International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original 
author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

International Journal of Integrated Care is a peer-reviewed open access journal published by Ubiquity Press.

19.	 Carmichael C, Schiffler T, Smith L, Moudatsou M, Tabaki 
I, Doñate-Martínez A, et al. Barriers and facilitators to 
health care access for people experiencing homelessness 
in four European countries: an exploratory qualitative 
study. International journal for equity in health. 
2023;22(1):206. DOI: https://doi.org/10.1186/s12939-023-
02011-4

20.	 DeGroff A, Coa K, Morrissey KG, Rohan E, Slotman B. 
Key considerations in designing a patient navigation 
program for colorectal cancer screening. Health 
promotion practice. 2014;15(4):483–95. DOI: https://doi.
org/10.1177/1524839913513587

21.	 Clark J. Using diamond ranking as visual cues to engage 
young people in the research process. Qualitative 
Research Journal. 2012;12(2):222–37. DOI: https://doi.
org/10.1108/14439881211248365

22.	 Saldaña J. The coding manual for qualitative researchers. 
Los Angeles, London, New Delhi, Singapore, Washington 
DC, Melbourne: SAGE; 2021.

23.	 Mosquera I, Todd A, Balaj M, Zhang L, Benitez Majano S, 
Mensah K, et al. Components and effectiveness of patient 
navigation programmes to increase participation to breast, 
cervical and colorectal cancer screening: A systematic 
review. Cancer medicine. 2023;12(13):14584–611. DOI: 
https://doi.org/10.1002/cam4.6050

24.	 Glaser KM, Crabtree-Ide CR, McNulty AD, Attwood KM, 
Flores TF, Krolikowski AM, et al. Improving Guideline-

Recommended Colorectal Cancer Screening in a Federally 
Qualified Health Center (FQHC): Implementing a Patient 
Navigation and Practice Facilitation Intervention 
to Promote Health Equity. International journal of 
environmental research and public health. 2024;21(2). DOI: 
https://doi.org/10.3390/ijerph21020126

25.	 Fragner T, Belogianni K, Grabovac I. Cancer care in 
people experiencing homelessness: identifying key 
issues, challenges, and facilitators. The British journal 
of general practice: the journal of the Royal College of 
General Practitioners. 2024;74(745):342–3. DOI: https://doi.
org/10.3399/bjgp24X738801

26.	 Ali-Faisal SF, Colella TJF, Medina-Jaudes N, Benz Scott 
L. The effectiveness of patient navigation to improve 
healthcare utilization outcomes: A meta-analysis of 
randomized controlled trials. Patient education and 
counseling. 2017;100(3):436–48. DOI: https://doi.
org/10.1016/j.pec.2016.10.014

27.	 Browne T, Darnell J, Estes Savage T, Brown A. Social 
Workers as Patient Navigators: A Review of the Literature: 
Table 1. Social Work Research. 2015;39(3):158–66. DOI: 
https://doi.org/10.1093/swr/svv017

28.	 Chevreau G, Vallat-Azouvi C, Coll M, Barbot F, Castillo 
M-C. Homelessness and Research: Methodological 
Obstacles and Lessons Learned from a Psychological Study 
in Parisian Homeless Services. Psych. 2021;3(2):184–96. 
DOI: https://doi.org/10.3390/psych3020016

https://doi.org/10.5334/ijic.9293
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12939-023-02011-4
https://doi.org/10.1186/s12939-023-02011-4
https://doi.org/10.1177/1524839913513587
https://doi.org/10.1177/1524839913513587
https://doi.org/10.1108/14439881211248365
https://doi.org/10.1108/14439881211248365
https://doi.org/10.1002/cam4.6050
https://doi.org/10.3390/ijerph21020126
https://doi.org/10.3399/bjgp24X738801
https://doi.org/10.3399/bjgp24X738801
https://doi.org/10.1016/j.pec.2016.10.014
https://doi.org/10.1016/j.pec.2016.10.014
https://doi.org/10.1093/swr/svv017
https://doi.org/10.3390/psych3020016

	﻿﻿﻿﻿﻿INTRODUCTION

	﻿﻿﻿﻿﻿METHOD

	﻿﻿﻿﻿﻿STUDY DESIGN

	﻿﻿﻿﻿﻿PROCEDURE

	﻿﻿﻿﻿﻿DATA ANALYSIS

	﻿﻿﻿﻿﻿ETHICAL ASPECTS


	﻿﻿﻿﻿﻿RESULTS

	﻿﻿﻿﻿﻿1. PROGRAM GOALS

	﻿﻿﻿﻿﻿2. COMMUNITY CHARACTERISTICS

	﻿﻿﻿﻿﻿3. POINT OF INTERVENTIONS

	﻿﻿﻿﻿﻿4. SETTINGS OF INTERVENTION

	﻿﻿﻿﻿﻿5. RANGE OF SERVICES TO BE OFFERED BY HNs

	﻿﻿﻿﻿﻿6. HN BACKGROUND AND QUALIFICATIONS

	﻿﻿﻿﻿﻿7. CHANNELS OF COMMUNICATION BETWEEN USERS AND HN(S)

	﻿﻿﻿﻿﻿8. HN TRAINING

	﻿﻿﻿﻿﻿9. HN SUPERVISION

	﻿﻿﻿﻿﻿10. EVALUATION MEASURES


	﻿﻿﻿﻿﻿THE HEALTH NAVIGATOR MODEL

	﻿﻿﻿﻿﻿DISCUSSION

	﻿﻿﻿﻿﻿STRENGTHS AND LIMITATIONS

	﻿﻿﻿﻿﻿CONCLUSIONS

	﻿﻿﻿﻿﻿Data Accessibility Statement

	﻿﻿﻿﻿﻿Ethics and Consent

	﻿﻿﻿﻿﻿Acknowledgements

	﻿﻿﻿﻿﻿Reviewers

	﻿﻿﻿﻿﻿Funding Information

	﻿﻿﻿﻿﻿Competing Interests

	﻿﻿﻿﻿﻿Author Contributions

	﻿﻿﻿﻿﻿﻿AUTHOR AFFILIATIONS

	﻿﻿﻿﻿﻿References


