
 

 
Co-Funded by the European Union 

UK participant in Horizon Europe Project PROPHET is supported by UKRI grant number 10040946 (Foundation for Genomics & Population Health) 

 

 

 

 

 

 

2.4. Report on critical factors for the 

successful adoption of Personalised 

Prevention approaches by healthcare 

systems 

  



2.4. Report on critical factors for the successful adoption of Personalised Prevention approaches by healthcare systems 

 

 

   2 

Project acronym PROPHET 

Project title A Personalized Prevention roadmap for the future 

Healthcare (PROPHET) 

Thematic priority HORIZON-HLTH-2021-STAYHLTH-01 

Type of action CSA 

Grant Agreement 101057721 

Deliverable number and title D.2.4. Report on critical factors for the successful 
adoption of Personalised Prevention approaches by 
healthcare systems  

Work package WP2 

Due date: 31/08/2023 

Submission date  

Start date of project 01/09/2022 

Duration of project (End Date) 31/08/2026 

Organisation responsible of 

deliverable 

UCSC  

Version 1 

Status Finished 

Author name(s) Farina S, Osti T, Russo L, Scarsi N, Maio A, Taha A, 
Savoia C, Villani L, Pastorino R, Cardoso M. L., Costa A. 
Vicente A. Boccia S.  

Contributing partners 
INSA, CIBER, KI, THL, UMC 

Reviewer(s) FPG, UMC 

Document type: R – Report  

Dissemination level: PU – Public 

  

 

  



2.4. Report on critical factors for the successful adoption of Personalised Prevention approaches by healthcare systems 

 

 

   3 

 

Versioning and 

contribution 

history 

Version Date Modified by Comments 

0.1 01/08/2023 Carla Van El (UMC), Loes 

Kreeftenberg (UMC), Beatriz Perez 

(CIBER) 

Structure improvements 

and clarification of cascade 

testing screening in text 

and tables 

0.2 07/09/2023 Astrid Vicente (INSA), Maria Luis 

Cardoso (INSA), Alexandra Costa 

(INSTA) 

Integration of interviews 

and survey results 

regarding bottlenecks and 

barriers to personalised 

prevention 

0.3 27/09/2023 Carla Van El (UMC), Loes 

Kreeftenberg (UMC), Astrid 

Vicente (INSA) 

Text editing 

1.0 28/09/2023 Sara Farina (UCSC) Final Version 

 

  



2.4. Report on critical factors for the successful adoption of Personalised Prevention approaches by healthcare systems 

 

 

   4 

 

Deliverable 

Abstract 

Personalised prevention (PP) has gained prominence in the healthcare priorities of many nations, 
driven by advances in life sciences and digital technologies. This deliverable explores the outcomes 
of an extensive scoping review focused on personalised prevention approaches (PPA) and the 
insights from interviews and a survey targeted to stakeholders to identify primary bottlenecks and 
gaps that hinder PPA implementation, in Europe and beyond. 
This activity has been conducted within the European Commission-funded project PROPHET (A 
PeRsOnalised Prevention roadmap for the future HEalThcare), that guides health systems in 
adopting innovative strategies for preventing chronic diseases sustainably. 
Findings reveal that cancer is the primary target for PPA, followed by cardiovascular diseases, 
diabetes, and other diseases. Notably, tertiary prevention, including personalised target therapies, 
is prominent in cancer, while primary prevention, emphasising lifestyle changes for high-risk 
individuals, prevails in cardiovascular diseases and diabetes.  
However, many of these approaches are still in the trial phase and not completely implemented 
and adopted in clinical practice. 
Bottlenecks to PPA implementation, identified through literature and stakeholders consultations, 
encompass the lack of clinical utility and evidence, challenges in data management, limited omics 
science knowledge among healthcare professionals, and deficiencies in public health literacy and 
trust. 
This work underscores the immense potential of PP to enhance population health and reduce 
chronic disease burdens on healthcare systems. To unlock these benefits, prioritising PP on 
research and policy agendas is crucial, ultimately benefiting citizens and patients alike. Addressing 
the identified bottlenecks is pivotal in realising the full potential of PPA and its transformative 
impact on public health. 
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bottlenecks, gaps. 
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Executive summary  
This document, titled "Deliverable D2.4 - Report on Critical Factors for the Successful Adoption 
of Personalised Prevention Approaches in Healthcare Systems," is a product of the A 

Personalized Prevention roadmap for the future Healthcare (PROPHET) project, funded by the 
European Union's Horizon Europe Research and Innovation Programme under grant 
agreement No 101057721. 

In this deliverable, PROPHET undertook a comprehensive mapping exercise, which included a 
scoping review, to collect information on all existing and ongoing personalised prevention 
approaches. Additionally, the project aimed to identify bottlenecks hindering the 
implementation of these approaches in healthcare systems. This mapping exercise 
encompassed various research methods, including expert interviews and engagement with 
stakeholders. An online survey was also administered to end users, such as healthcare 
professionals, citizens, patients, and policymakers. 

The purpose of this document is to consolidate the findings from this extensive mapping 
exercise. These findings are essential for identifying critical factors that influence the 
successful adoption of personalised prevention approaches within healthcare systems, paving 
the way for their effective implementation and impact. 
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1 Introduction 

1.1 BACKGROUND 

During the last three decades, the topic of personalised medicine has gained a crucial 
importance in disease diagnosis and targeted care provision (1), this was enabled thanks to 
the several progresses made so far in analysing, processing, and integrating huge amounts of 
data from different sources. As population health concerns the work on all determinants of 
health (e.g. genetic, biological, social, and environmental factors) for disease prevention and 
health promotion, this field has expanded its horizons to give rise to “Precision Public Health”, 
which scales up personalised medicine applications to populations with a specific focus on 
prevention, especially through the use of genomic profiles and big data. (2) 
Personalised prevention aims to prevent the onset, progression, and recurrence of disease by 
the adoption of targeted interventions that consider biological information, environmental 
and behavioural characteristics, socio-economic and cultural context of individuals. (3) These 
interventions should be timely, effective, and equitable in order to maintain the best possible 
balance in lifetime health trajectory. (4) Such opportunities have the potential to reduce the 
burden of chronic diseases on a broad scale, which account for 80% of the overall burden of 
diseases in Europe and deserve specific interventions due to their growing incidence, 
mortality, and impact in terms of disability-adjusted life years (DALYs). (5) 
Despite a considerable body of evidence showed that personalised prevention (6) has the 
potential to foster positive health outcomes at the population level, the extent national public 
health systems use personalised preventive approaches is comparatively limited and varies 
significantly worldwide. (7) This is mainly due to a diverse availability of services, 
reimbursement mechanisms, regulatory frameworks, provider organisation policies and other 
issues. (6)  
Given these assumptions, personalised prevention, is one of the main priorities on the 
research agenda of the European Commission, which has funded the project “a PeRsonalised 
Prevention roadmap for the future HEalThcare” (PROPHET) (8), a Coordination and Support 
Action of the International Consortium for Personalised Medicine (ICPerMed). (9) This project 
has the objective to support health systems in the implementation of innovative, sustainable, 
and high-quality personalised strategies for preventing chronic diseases. In this context, one 
of the aspects on which current research is focused is on the mapping of the state-of-the-art, 
and bottlenecks, of the implemented personalised preventive approaches in Health Systems 
for common chronic diseases in Europe and beyond. 

1.2 CONTEXT AND AIMS 

The “PeRsOnalised Prevention roadmap for the future HEalThcare” (PROPHET) project, 
funded by the European Union’s Horizon Europe research and innovation program and linked 
to ICPerMed, seeks to assess the effectiveness, clinical utility, key success factors and existing 
gaps in current personalised preventive approaches, as well as their potential to be 
implemented in healthcare settings. The overall objective of PROPHET is to co-create with 
stakeholders a Personalised Prevention Roadmap for the future healthcare, in order to 
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support the definition and implementation of innovative, sustainable, and high-quality 
personalised strategies that are effective in preventing chronic diseases. This will be achieved 
through the implementation of a Strategic Research and Innovation Agenda (SRIA) on 
Personalised Prevention. (8) In the scope of Work Package 2 (WP2), activities to gather 
evidence on the use of personalised approaches on primary, secondary, and tertiary 
prevention are conducted. This is done to provide inputs to the SRIA development by 
identifying main concepts, main research and innovation orientations, key priority areas for 
Personalized Prevention adoption in the health systems as well as main gaps and bottlenecks 
to overcome. This document shows the results of Task T2.2.1, which aims to map the state-
of-the-art of personalised preventive approaches in Health Systems in Europe and beyond. It 
also wants to highlight main critical factors that preclude effective implementation of such 
approaches at local, regional, national, or global level, as appropriate. 
The exploration of personalised prevention approaches and the examination of impediments 
to their implementation have extended beyond Europe, encompassing a global perspective to 
uncover advancements achieved in countries outside Europe, fostering cross-border insights. 
This broader scope is motivated not only by a quest for innovation but also by the recognition 
that diverse healthcare systems can offer unique solutions. For this purpose we carried out a 
scoping review on the major scientific databases, a set of interviews and an online survey 
targeting end users, including health professionals, citizens, and policymakers. These 
deliverable details the methodology applied and presents together the main results of the 
mapping exercise and survey to experts, as well as the general findings that we got from the 
work as a whole. 

2 Methods  
The overarching approach of the work on mapping personalised prevention strategies and 
identifying implementation bottlenecks is structured into two main components. 
Firstly, it entails a scoping review of the available scientific and grey literature, enabling a 
comprehensive analysis and synthesis of existing research. This review aims to unearth 
valuable insights, trends, and potential gaps in personalised prevention approaches. 
Secondly, the study involves soliciting input from experts, including end users such as citizens, 
healthcare professionals and policymakers, through a survey. This consultation process allows 
for a focused and in-depth exploration of their perspectives, experiences, and viewpoints 
concerning personalised prevention strategies. By integrating findings from both the scoping 
review and expert consultation, the research endeavours to provide a holistic understanding 
of the current landscape of personalised prevention and key factors impacting its successful 
implementation. 

2.1 SCOPING REVIEW METHODOLOGY 

The scoping review follows the 5-stage methodological framework described by Arksey and 
O’Malley. (10) We also considered the Preferred Reporting Items for Systematic reviews and 
Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) Checklist. (11) The protocol of 
this scoping review has been uploaded to the Open Science Framework for public consultation 
(12), with registration DOI: https://doi.org/10.17605/OSF.IO/M4SZ3 

https://doi.org/10.17605/OSF.IO/M4SZ3
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2.1.1 Search strategy and definitions 

Firstly, we conducted a preliminary search on PubMed, to define the search strategy and to 
identify eligibility criteria, through the study of relevant publications found.  
Through this preliminary research, together with the consortium experts consultants and 
approval, we defined various terms and concepts crucial for the aim of the project and this 
specific task, listed below: 

● Common chronic disease: a common disease was defined as a condition with a high 
prevalence, affecting more than 5 out of 10,000 individuals, according to the definition 
of rare diseases of the European Union (13); while a chronic disease is a long-term 
health condition or illness that typically lasts for an extended period and results from 
the interplay of genetic, physiological, environmental and behavioural factors (5); 

● Personalised prevention approach: a personalised preventive approach is an action, 
or a set of actions, in which the information provided by genetic and/or other omic 
biomarkers testing, combined with demographic, environmental and behavioural 
characteristics, socio-economic and cultural context of individuals, guides the decision-
making process regarding one or more interventions aimed at preventing the onset, 
progression and recurrence of diseases. In this context, the level of prevention is 
determined by the subsequent intervention following the predictive test, as outlined 
below: 

○ Personalised primary prevention: primary prevention entails a comprehensive 
set of measures, strategies, or interventions aimed at proactively averting the 
onset of diseases before they manifest. These initiatives revolve around 
diminishing disease incidence and mitigating risk factors through education 
and the advocacy of a health-conscious lifestyle. The personalisation of primary 
prevention is defined by interventions such as lifestyle adjustments, that are 
tailored to individuals who exhibit genetic predispositions for certain 
conditions. Genetic or other omic testing for primary prevention can be applied 
to individuals belonging to high-risk categories, such as specific age groups, as 
well as through cascade screening. This method involves testing healthy 
relatives of affected individuals with identified genetic variants, allowing for 
the identification of potential disease predispositions that may develop over 
the course of their lives; ○ Personalised secondary prevention: secondary prevention involves 
implementing measures to detect and treat existing diseases or health 
conditions at an early stage in asymptomatic individuals, aiming to minimise 
their impact and prevent future complications; in this scenario, personalisation 
is achieved through the utilisation of genetic or omics testing on high-risk 
subjects to identify predisposed individuals, followed by in-depth diagnostic 
assessments. Furthermore, the application of cascade testing for relatives also 
remains a method in this context; 

○ Personalised tertiary prevention: tertiary prevention refers to interventions 
and measures aimed at reducing the impact of a diagnosed disease, as well as 
preventing further deterioration and disability; it focuses on rehabilitation, 
management, and support to enhance the quality of life for individuals with 
chronic conditions or disabilities; in this context, personalisation is facilitated 
through various genetic and omics testing modalities employed on the 
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diagnosed patient. This comprehensive approach completes the diagnosis, 
anticipates predispositions to potential complications, and forecasts responses 
to more tailored therapies, with the aim of averting the worsening of the 
individual's condition. 

● Bottlenecks for the implementation: any barriers, limitations, or obstacles to the 
implementation of personalised medicine approaches in health systems, concerning 
laboratory and clinical research, health professionals' and citizens’ knowledge, ethical, 
legal and social issues and operational aspects. 

Structuring our scoping review on these preliminary research and definitions, we searched on 
scientific databases, such as PubMed, Scopus, Web of Science, Google Scholar, and grey 
literature, such as existing networks in the field of personalised medicine and genomics, and 
relevant organisations websites, including governmental bodies, international public health 
institutions, national ministries of health, and similar entities. The search, extended from 2017 
to date (last 5 years), aimed to identify all studies and reports related to the adoption of 
personalised prevention approaches in health systems in Europe and on a global scale.   

The search algorithm was the following: ((“personal* prevention” OR “individual* prevention” 
OR “predictive prevention” OR “precision prevention” OR “stratified prevention” OR “tailored 
prevention”) AND (intervent* OR activit* OR approach* OR path* OR program* OR strateg* 
OR plan*) AND (genomic* OR epigenomic* OR metabolomic* OR transcriptomic* OR 

pharmacogenomic* OR radiomic* OR omic*)), based on keywords such as: “individual”, 
“individualized” or “individualised”, “personalized” or “personalised”, “precision”, “tailored”, 
“targeted”. In the search query, synonyms for chronic and common diseases were 
intentionally omitted to facilitate a broader range of results from scientific databases. 

2.1.2 Eligibility Criteria 

The articles identified were uploaded into the Rayyan software (14) and underwent a two-
phase assessment to determine their eligibility, first as a screening through title and abstract, 
second full text. During each phase, the records were thoroughly evaluated based on the 
following inclusion criteria: publications in English, citing policies, programmes, interventions, 
and structured approaches related to personalised prevention of common chronic diseases 
(e.g. diabetes, cancer, cardiovascular diseases, neurological diseases, etc.). In this context, the 
choice was made to include all common chronic conditions, even those originating from rare 
genetic variants. An example frequently encountered involves tumours, classified as common 
diseases, which upon diagnostic investigation and genetic testing, might unveil underlying rare 
conditions like Peutz-Jeghers syndrome or similar disorders. In such cases, these conditions 
were still integrated into the review. All research articles (e.g., randomised controlled trials, 
observational studies with intervention, etc.) including predictive omic tests and preventive 
interventions were included. Additionally, documents and publications concerning 
bottlenecks, gaps, and barriers for the adoption and implementation of personalised 
prevention approaches, as previously defined, were considered. Exclusion criteria 
encompassed publications in languages other than English, pre-prints, and study protocols, as 
well as studies solely exploring the clinical validity of genetic or other omic tests (e.g., genome-
wide association studies, correlation studies, etc.), articles not involving omic sciences in 
prevention of common chronic diseases, and studies conducted on animals. 



2.4. Report on critical factors for the successful adoption of Personalised Prevention approaches by healthcare systems 

 

 

   14 

2.1.3 Data charting 

From each eligible article, three independent researchers extracted information about first 
author, journal of publication, year of publication, study source, type of approach (e.g., 
genomic oncological screening, use of pharmacogenomics for tertiary prevention, 
nutrigenomics for metabolic diseases), sample size if available, disease/health condition and 
level of prevention (e.g., primary, secondary, tertiary). Moreover, whether available, data on 
country and healthcare system model and any outcome related to the approaches of interest 
(e.g., survival, avoided mortality) and health expenditure measures have been extracted; 
furthermore, we extracted, whether possible, bottlenecks, barriers, and facilitators for the 
adoption of the approach (e.g. regarding target population, social and economic aspects of 
the country, healthcare system model, and others). 

2.1.4 Double-blinded evaluation 

All previously mentioned steps of the study employed a double-blind evaluation and data 
extraction process. Four researchers independently assessed article eligibility based on titles, 
abstracts, and full texts, resolving any disagreement through discussion. Furthermore, three 
independent researchers extracted data from eligible articles to ensure unbiased information 
retrieval. This robust double-blind approach fosters objectivity, minimises biases, and 
enhances the credibility and reliability of the study’s assessment of personalised prevention 
approaches in healthcare systems. 

2.1.5 Collating, summarising and reporting the results 

We reported in next sections descriptive statistics for all the items assessed using STATA 
software for Windows, v.16.1 (Stata Corp., College Station, Texas, USA, 2019). Results were 
presented narratively as well. 
As for the part concerning personalised prevention approaches eligible studies were 
categorised according to pathology of interest and level of prevention. Then we undertook a 
synthesis, in accordance with the definitions previously described, identifying existing 
approaches as pathways that incorporated a specific predictive omic test for a target 
population and a corresponding preventive intervention. The intervention could have focused 
on lifestyle modifications for primary prevention, or it might have involved directing 
individuals to screening programmes with more frequent intervals for secondary prevention, 
while also considering personalised therapies for tertiary prevention. All these interventions 
are personalised precisely because they are tailored to individuals who have undergone the 
predictive tests, and as a result, they are targeted towards those with higher risk.  
With regard to gaps and bottlenecks concerning the implementation of personalised 
prevention approaches, the extracted data were synthesised based on a set of categories 
identified through thematic analysis and subsequent consensus by the research team. An 
initial extraction of the content of the included articles provided an overview of the topic, each 
researcher then independently coded the main bottlenecks present; these codes were then 
unified through consensus by the research team and further grouped into 5 main categories.  
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2.2 STAKEHOLDERS CONSULTATIONS METHODOLOGY: EXPERTS INTERVIEWS AND 

SURVEY 

The stakeholder consultation included experts’ interviews and an online survey, developed 
based on the interview’s outcomes. The interviews and online survey study protocol was 
approved by Ethical Committees from INSA and FPG (approval number 5658). 

2.2.1 Experts interviews 

i) Interview development 

We were interested in learning more about the main perceived barriers and enablers of 
personalised prevention (PP) therefore we conducted semi-structured interviews with experts 
in the various fields related to personalised medicine. 
We initially defined the main groups of stakeholders with expertise in the barriers and 
enablers of personalised prevention: health professionals, citizens and patients, researchers, 
and health policy decision-makers. Based on a literature review and the expertise of the 
research team, interview guides were designed to gather insights from each of the four 
stakeholder groups. The interview guides were directed at each of the expert groups, with 
common questions but also more specific questions for each group that explored their 
singularities. 
We selected and invited 26 experts representing each of these stakeholder groups for an 
interview. Experts were invited by email, explaining the objectives of the interviews, and 
seeking consent for recording. 
Most interviews were carried out online, using the Teams platform, and recorded with the 
individuals’ permission for later transcription. Interviews were conducted in national 
languages (Portuguese, Italian, Spanish) or in English. The transcription was handled 
automatically by the Teams platform, and subsequently carefully reviewed by the interviewer. 
Recordings were deleted after the interview analysis. In some instances, experts chose to 
respond in writing. The interviews took place between April and July 2023, by elements of 
INSA and UCSC. 

ii) Data analysis 

Qualitative data content analysis of interviews transcriptions was carried out using the 
thematic analysis method. Thematic analysis is a qualitative research method that entails 
searching across a data set to identify, analyse, and report repeated patterns. (15) The three 
main goals of thematic analysis are: 

1. To identify important themes from the data; 

2. To understand how themes relate to one another and how they are manifested in 
the data; 

3. To use themes to generate insights about a particular phenomenon. 

Thematic analysis involved: (i) carefully reading through the interview transcripts multiple 
times, (ii) creating a systematic coding framework, defining, and naming themes, (iii) 
categorising all the data accordingly, and selecting compelling illustrative examples. 
In detail, team members transcribed all interviews and worked independently at an initial 
stage. Transcriptions were read multiple times to establish preliminary impressions among 
team members. The team proceeded with line-by-line coding of transcripts. Initial codes were 
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refined interactively, and classified into themes and sub-themes, and relevant illustrative 
citations were identified for each theme. Team members discussed the findings and achieved 
consensus on a final thematic structure. 

2.2.2 Survey 

A cross-sectional online survey was designed to collect the perceived barriers and enablers for 
the adoption of personalised prevention strategies in the EU and beyond, among citizens and 
patients, health professionals, researchers and health policy makers. The survey content was 
developed based on the potential barriers and/or enablers to a wider adoption of 
personalised preventive strategies raised by interviewed experts. The survey was web-based 
and administered via the REDCap platform. Data collection took place between June and 
August 2023. 

i) Instrument 

Questions were iteratively developed by the research team, based on the results of the 
thematic analysis of the interviews, complemented with findings from the literature. 
The survey includes five sections. It starts with an introductory description of the project, aims 
of the activity, and introduces the definition of personalised prevention discussed by the 
PROPHET team. Consent to participate is asked at the end of introduction, and progression to 
the survey is contingent on approval. 
After the introductory section, participants were asked to position themselves in one of the 
following categories: 1) Citizens and patients, 2) Health professionals, 3) Researchers and 4) 
Policy makers. Citizens and patients were additionally asked: “Do you suffer from any chronic 
disease?”. 
Section one consisted of the assessment of the individual understanding of personalised 
prevention, with three generic questions: 

[1] Have you ever heard of personalised prevention prior to this survey? 
[2] Do you believe that personalised prevention is a beneficial health intervention to 
prevent disease, and reduce disability or mortality? 
[3] Do you believe there are benefits in using pharmacogenomics for preventing 
adverse drug reactions and improving drug response? 

Sections two and three were dedicated to assess perceived barriers and enablers to the 
adoption of personalised prevention strategies. A total of 112 items were scored on a 6-point 
Likert scale. Participants were asked to indicate their level of agreement with a set of 
sentences, addressing the potential barriers or enablers. The level of agreement was assessed 
as: 1) Strongly disagree, 2) Disagree, 3) Neither agree nor disagree, 4) Agree, 5) Strongly agree, 
6) Don’t know. For citizens and patients the set of items related with barriers were differently 
asked, with a more appropriate language to this target group. 
Sociodemographic characteristics were collected in section four. Variables assessed included 
gender, age, country, and educational level. 

ii) Data analysis 

Descriptive statistics were used to analyse the sample sociodemographic characteristics. 
Likert-scale answers were analysed as categorical data with frequencies and proportions 
represented by bar charts. Perceptions of barriers and enablers were categorised in two major 
categories: disagreement vs. agreement. The two categories were obtained with the sum of 
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Likert-scale answers of Strongly disagree + Disagree and the sum of Strongly agree + Agree, 
respectively. Neither agree nor disagree and Don’t know were analysed separately. 
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3  Results 

In this section, we present the findings of our research, which encompasses both scoping 

review and interviews and survey results separately, in order to maintain clarity and facilitate 

targeted analysis and comparisons between the two research methodologies. This ensures a 

clearer understanding of the overall study's comprehensive insights and implications. 

3.1 Scoping review results 
The scoping review involved an extensive examination of 11,793 records, comprising 10,404 

from scientific databases and 1,389 from grey literature. After removing duplicates, 10,379 

records underwent initial screening based on titles and abstracts. From this, a subset of 2,158 

records progressed to the full-text evaluation stage. After meticulous assessment, 303 records 

met the inclusion criteria for the final analysis, as presented in the PRISMA flowchart (Figure 

1). (16) 

 

 

Figure 1. Prisma 2020 flow diagram for the review, included searches of databases, registers, and other 

sources (16) 

Among the total 303 records, 82 incorporated personalised prevention approaches for 

common chronic diseases (17–98), 204 reported bottlenecks or barriers to the 

implementation of personalised prevention (99–302), and 16 presented both personalised 
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prevention approaches and identified barriers or gaps in their implementation(303–318), 

resulting in a total number of 98 records for personalised prevention strategies and 220 

records for obstacles to their adoption. 

In the following sections, we present a comprehensive depiction of the detailed results 

concerning personalised prevention approaches, as well as an examination of bottlenecks and 

barriers hindering their implementation. Furthermore, we provide a narrative synthesis of the 

findings, integrating key insights to offer a cohesive understanding of the topic. 

3.1.1 PERSONALISED PREVENTION APPROACHES 

Among the 98 included records, which reported one or more personalised prevention 

strategies, 58 were reviews or commentaries, 12 were guidelines or recommendations, 7 were 

reports and 22 were primary studies, comprising randomised controlled trials (RCT) and 

observational studies. Out of all the 98 articles where the country of the study or the location 

of the implemented approach was explicitly specified, 45% were conducted in the USA, 38% 

in Europe, 14% in Asia, with the remaining 3% distributed across various other countries, 

including Australia, Brazil and Russia. From these, 215 complete approaches were identified, 

incorporating a predictive omic test and a consequent preventive intervention. The majority 

of all approaches focused on cancer (62%), followed by cardiovascular diseases (27%), 

metabolic diseases (7%), and other chronic diseases (4%) (Figure 2) 

 
Figure 2. Proportion of chronic diseases among the 215 identified personalised prevention approaches 
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According to the level of prevention, we found that the majority of interventions, accounting 

for 51% were classified into tertiary prevention, followed by 27% of secondary prevention 

approaches and 23% of primary prevention approaches. (Figure 3) 

 

 
Figure 3. Proportion of levels of prevention among the 215 identified personalised prevention 

approaches 

The subsequent sections will provide detailed insights into the results concerning personalised 

prevention approaches, systematically classified based on the groups of chronic pathologies, 

such as cancer, cardiovascular, metabolic, neurodegenerative, and psychiatric disorders, and 

other diseases. Each section will thoroughly examine the specific approaches adopted within 

these categories, presenting a comprehensive overview of the cutting-edge developments in 

personalised prevention, fostering a deeper appreciation for the potential advancements in 

population health management.  

3.1.1.1 CANCER  

Prevention of cancer 

Cancer is a global health burden characterised by its diverse manifestations and significant 
impact on individuals, according to the World Health Organization (WHO) it is one of the 
leading causes of death worldwide, responsible for about ten millions of deaths in 2020, 
second only to cardiovascular disease.  
The most common cancers are breast, colorectal, lung and prostate, contributing to about half 
of the new cases each year and about half of global cancer deaths. Lung cancer is the leading 
cause of cancer-related deaths worldwide, accounting for nearly two million deaths annually, 
and it is the most frequent in the male population while breast cancer is the most commonly 
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diagnosed among women. Colorectal cancer completes the group of the top three most 
frequent cancers, and it is second for overall mortality.   
Traditional one-size-fits-all prevention strategies have limitations in addressing the 
heterogeneity of cancer risk factors and individual responses to treatment. Personalised 
prevention, on the other hand, tailors interventions to an individual's specific characteristics, 
and holds the potential to transform cancer prevention by offering targeted strategies that 
could help identify high-risk individuals earlier, facilitate early diagnosis, and ultimately reduce 
the burden of disease. 
In this section, we explore the landscape of personalised prevention strategies for various 
cancers in order to highlight the promising developments in this field and identify gaps that 
warrant further investigation. Through a better understanding of personalised prevention, we 
aspire to contribute to the advancement of cancer prevention and ultimately improve the 
health outcomes and quality of life for individuals at risk of or affected by these cancers. 

Specific features of cancer records 

A comprehensive analysis was conducted on 49 records focused on cancer, which collectively 
addressed various aspects of personalised prevention approaches. Among these, a total of 
133 distinct personalised prevention approaches were identified and subjected to in-depth 
examination.  
The totality of the identified approaches utilised genomics-based testing and, according to the 
intervention, they were categorised based on their level of prevention. Primary prevention 
strategies were represented by 17 approaches (12.8%), secondary prevention was evident in 
41 approaches (30.8%), while the majority of the approaches (75) were classified under 
tertiary prevention (56.4%). (Figure 3)  
Regarding the cancer type, breast neoplasms received relevant attention with 53 approaches 
directed towards this specific type (39.8%). Other addressed neoplastic diseases included 
colorectal neoplasms (17.3% of the total, 23 approaches), ovarian neoplasms (10.5% of the 
total, 14 approaches), and lung neoplasms (6% of the total, 8 approaches). (Figure 3) 
Additionally, there were approaches aimed at other neoplastic diseases such as biliary, 
bladder, cholangiocarcinoma, endometrial, gastric, haematological, head and neck, hepatic, 
melanoma, pancreatic, prostatic, renal, sarcoma, testicular, and thyroid neoplasms.  

 

 



2.4. Report on critical factors for the successful adoption of Personalised Prevention approaches by healthcare systems 

 

 

   22 

 

Figure 4. Levels of prevention and cancer site among the 133 personalised prevention approaches for 

cancer 

One identified approach focused on the utilisation of multigene panels on general population, 
investigating their predisposition to developing various types of tumours, such as breast, lung, 
colorectal cancer, and others. (44) These panels allow for primary prevention interventions in 
individuals found to be predisposed, involving lifestyle modifications or prophylactic 
measures. Additionally, they enable personalised follow-ups over time for secondary 
prevention. Furthermore, two additional approaches were used independently with respect 
to the cancer type for tertiary prevention: one involved a multigene panel (32), while the other 
focused on specific DPYD variants (76), and they were both used on cancer patients to find 
actionable and targeted treatments. 
The following sections provide detailed descriptions of specific approaches for each type of 
cancer. 

Breast Cancer 

A total of 29 records were included for breast cancer personalised prevention. Among these, 
16 records were reviews on different types of personalised prevention for breast cancer or 
various toumors, 7 were primary studies (observational, RCT) already concluded, 4 were 
recommendations and 2 guidelines, focusing on the use and implementation of BRCA 1/2 
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testing. About countries, 13 studies were conducted in USA, 10 in Europe, 5 in Asia and 1 in 
South America. 

Among the 53 identified personalised prevention approaches targeting breast neoplasms, 15 
specifically focused on detecting mutations in the BRCA1 and BRCA2 genes. These genes are 
associated with an increased risk of developing breast cancer and other malignancies. All but 
one of the identified approaches specifically refer to the search for germline mutations in the 
genes in question. The results of these tests lead to various types of preventive interventions, 
including primary prevention measures such as prophylactic unilateral or bilateral 
mastectomy. Additionally, secondary prevention strategies involved personalised surveillance 
through frequent screening methods. Furthermore, tertiary prevention approaches 
incorporated targeted therapies aimed at specific molecular targets, such as the use of PARP 
inhibitors. The only case of somatic testing for BRCA1/2 fits within this level of prevention. 
Furthermore, several approaches involved the analysis of BRCA mutations and the utilisation 
of the BOADICEA test to create personalised screening plans for patients. Seven approaches 
incorporated the Oncotype DX test, which allows to identify somatic mutations within the 
tumour and is utilised to predict the likelihood of cancer recurrence and guide the adoption 
of targeted therapy for breast neoplasms. The Oncotype DX test analyses the expression of 
certain genes in breast tumour tissue and provides a recurrence score, enabling physicians to 
tailor treatment plans to individual patients. 
In addition to BRCA-related approaches, three of the identified strategies targeted the 
detection of mutations that make it possible to diagnose specific syndromes, including 
Hamartoma Tumour Syndrome, Li-Fraumeni Syndrome, and Peutz-Jeghers Syndrome. These 
syndromes predispose individuals to breast cancer and other malignancies, making early 
diagnosis crucial for both the patient and their family members. Early identification of these 
mutations allows for proactive preventive measures and cancer surveillance, reducing the 
overall burden of disease and improving patient outcomes. 
Among the 53 identified personalised prevention approaches targeting breast neoplasms, the 
remaining strategies focused on the identification of genes that can guide targeted therapy 
for already diagnosed neoplastic conditions. In these approaches, the aim was to identify 
specific mutations that have implications for treatment decisions. Some of the key genes 
investigated include HER2, PKB, and AKT1, which play critical roles in guiding personalised 
therapy for breast cancer. 
The HER2 gene, for instance, is associated with a subtype of breast cancer known as HER2-
positive breast cancer. This subtype tends to be more aggressive, but targeted therapies such 
as trastuzumab (Herceptin) have been developed to specifically inhibit HER2 overexpression, 
leading to improved outcomes for patients with this mutation. Similarly, the PKB and AKT1 
genes are involved in cell signalling pathways that regulate cell growth and survival. Mutations 
in these genes can contribute to the development and progression of breast cancer and may 
influence the response to certain targeted therapies. 
In addition to investigating specific gene mutations, other approaches utilised advanced tools 
and technologies to guide personalised therapy decisions. Mammaprint and Endopredict, for 
example, are genomic tests that analyse the activity of multiple genes in breast tumour tissue. 
These tests provide valuable information about the likelihood of disease recurrence and help 
in determining the most appropriate treatment options for individual patients. By using such 
genomic profiling tools, healthcare providers can optimise therapeutic choices and tailor 
treatments to suit the unique characteristics of each patient's breast cancer. 
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All the approaches focused on breast cancer prevention are synthesised in Table 1. 

 

 Application Intervention Ref 

Primary 

Prevention 

BRCA 1/2 
Multi Gene Panel (PTEN PALB2) 

Genetic testing for healthy relatives of 

affected individuals 

Programmes for Risk 

Reduction 

Prophylactic mastectomy 

(24,38,46, 
57,66,76, 
99,114) 

Secondary 

Prevention 

BRCA 1/2 
Genetic testing for healthy relatives of 

affected individuals 

Active Surveillance 
Personalised Screening 

(mammography) 

(38,46, 
65,98) 

BOADICEA 
Peutz-Jeghers Syndrome 

PTEN-Hamartoma Tumor Syndrome 
Li-Fraumeni Syndrome 

TrueRisk gene panel 
Multi Gene Panel (ATM PALB2) 

Genetic testing for healthy relatives of 

affected individuals 

Personalised Screening 
(MRI and mammography) 

(23,44, 
46,48, 
58,69,75) 

 

 

Tertiary 

Prevention 

BRCA 1/2 

Oncotype DX 

PKB/AKT1/HER2 expression 

Multi gene panel 

Mamma Print 

Blue Print 

Prosigna (PAM50) 

Breast Cancer Index 

Genomic Grade Index 

Endopredict 

Target Therapy 

(20,25,30, 
32,38,45, 
53,55,63, 
66,68,75, 
78,100,115) 

 

 

Colorectal Cancer 

Among the 22 identified personalised prevention approaches targeting colorectal neoplasms, 
3 (13.6% of the total) focused on primary prevention, specifically aiming to identify genetic 
alterations associated with syndromic conditions such as Familial Adenomatous Polyposis 
(FAP), Lynch syndrome (Hereditary Nonpolyposis Colorectal Cancer - HNPCC), Peutz-Jeghers 
Syndrome, and Juvenile Polyposis Syndrome. These syndromes are characterised by inherited 
mutations that predispose individuals to an increased risk of colorectal cancer. The primary 
preventive strategies identified for these conditions involved surgical interventions to remove 
affected portions of the colon (in one case) or polyps (in two cases) to reduce the likelihood 
of cancer development and programmes for risk reduction. 
Furthermore, 7 approaches (31.8% of the total) focused on secondary prevention, with an 
emphasis on the previously mentioned syndromes. The preventive strategies in this category 
included serial screening through endoscopy or MRI. These screening methods allow for the 
detection of polyps or early-stage cancerous lesions, enabling timely intervention and 
improved patient outcomes. 

Table 1. Personalised prevention approaches for breast cancer 
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The majority, 12 out of 22 approaches (54.6% of the total), concentrated on tertiary 
prevention through the identification of specific mutations to guide the choice of therapeutic 
interventions. Among these, mutations in ABC, SLC, EGF, and VEGF genes play significant roles 
in guiding treatment decisions for colorectal cancer. Based on these mutations, healthcare 
providers can tailor treatments using agents such as fluoropyrimidines, irinotecan, and 
oxaliplatin.  
Additionally, the FoundationOne CDx tool is utilised to identify KRAS and AXL mutations, 
informing the use of Cabozantinib therapy. Cabozantinib is a targeted therapy that inhibits 
multiple tyrosine kinases involved in tumour growth and progression. 
The adoption of the Promega test, which assesses microsatellite instability, guides the use of 
pembrolizumab therapy. Pembrolizumab is an immune checkpoint inhibitor that activates the 
body's immune system to target cancer cells with microsatellite instability. 
Another significant focus was on the identification of RAS mutations. These mutations impact 
the response to treatment with panitumumab in combination with FOLFOX4, a chemotherapy 
regimen that includes 5-fluorouracil, leucovorin, and oxaliplatin. Panitumumab is a 
monoclonal antibody that specifically targets the epidermal growth factor receptor (EGFR), 
and its efficacy is influenced by the presence or absence of RAS mutations. 
All the approaches focused on colorectal cancer prevention are synthesised in Table 2. 

 

 Application Intervention Ref 

Primary 

Prevention 

FAP Syndrome 

Lynch Syndrome 

Peutz-Jeghers Syndrome 

Juvenile Polyposis Syndrome 

Genetic testing for healthy relatives of affected 

individuals 

Colectomy  

Polypectomy 

Programmes for 

risk reduction  

(57,58) 

Secondary 

Prevention 

FAP Syndrome 

Lynch Syndrome 

Peutz-Jeghers Syndrome 

Juvenile Polyposis Syndrome 

Hamartoma Tumor Syndrome 

Multi gene panel (PMS2, APC) 

Genetic testing for healthy relatives of affected 

individuals 

Personalised 

endoscopy 

Personalised 

MRI screening 

(44,56–
58,63,75) 

Tertiary 

Prevention 

Multi gene panel (ABC, SLC, EGF, VEGF, RAS) 

Multi gene panel (DPYD and UGT1A1) 

FoundationOne CDx 

Multi gene panel for 73 genes 

FAP Syndrome 

Lynch Syndrome 

Promega (MSI Analysis System) 

Target Therapy 

(19,28,36, 
43,53,54, 
58,64,68, 
100,111) 

Table 2. Personalised prevention approaches for colorectal cancer 

Lung Cancer 

All eight identified personalised prevention approaches targeting lung neoplasms focused on 
tertiary prevention. These approaches utilised Next-Generation Sequencing (NGS) 
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technology, which plays a crucial role in identifying multiple gene panels that can influence 
therapeutic choices for this neoplastic condition. 
NGS is a high-throughput sequencing technique that enables the simultaneous analysis of 
multiple genes, providing a comprehensive view of the genetic landscape of a tumour. By 
analysing a wide range of genes in a single test, NGS allows for the identification of various 
genetic alterations associated with lung cancer, including mutations in the EGFR and KRAS 
genes. Mutations in the EGFR gene are a known driver of certain lung cancers, making it a key 
target for personalised therapy. Drugs known as anti-EGFR agents and tyrosine kinase 
inhibitors (TKIs) are utilised in personalised treatment plans for patients with EGFR mutations. 
These drugs work by specifically targeting the EGFR protein, inhibiting its activity, and 
interfering with cancer cell growth and proliferation. Similarly, KRAS mutations are common 
in lung cancer and can influence treatment responses. In the context of personalised 
prevention, identifying KRAS mutations guides treatment decisions and helps in the selection 
of appropriate therapies, often involving targeted therapies and personalised combinations 
of anticancer drugs. All the approaches focused on lung cancer prevention are synthesised in 
Table 3. 
 

 Application  Intervention Ref 

Tertiary 

Prevention 

EGFR, KRAS 

Multi gene panel (143 genes) - NGS 
Target Therapy 

(28,32, 
53,54, 
61,67, 
68,83) 

Table 3. Personalised prevention approaches for lung cancer 

Ovarian Cancer 

Out of the 14 identified personalised prevention approaches targeting ovarian neoplasms, 4 
focus on primary prevention. Three out of these 4 approaches target the search for BRCA1/2 
mutations, which are known to play a significant role in the development of ovarian cancer. 
These approaches propose interventions such as prophylactic oophorectomy for carriers of 
these mutations or cascade testing for family members at risk. BRCA1/2 mutations are 
associated with an increased risk of ovarian cancer, and identifying carriers of these mutations 
allows for proactive preventive measures to reduce the likelihood of cancer development. 
One approach in the primary prevention category searches for mutations in the BRIP1 and 
RAD51D genes. Mutations in these genes have also been linked to an increased risk of ovarian 
cancer, and this approach proposes a prophylactic surgical intervention as a preventive 
measure. 
Regarding secondary prevention, 4 approaches targeted the search for mutations related to 
specific syndromes such as Peutz-Jeghers Syndrome or Lynch Syndrome or are based on 
multigenes panels for various tumours. These approaches propose high-frequency screening 
using techniques like ultrasound to detect early signs of ovarian cancer in at-risk individuals. 
Lastly, 6 approaches focused on tertiary prevention, involving the search for BRCA1/2 
mutations to guide therapeutic interventions.  
This includes the adoption of PARP inhibitors, a class of drugs specifically targeting cancer cells 
with defective DNA repair mechanisms. In addition, these approaches propose the use of 
multiple gene panels analysed through Next-Generation Sequencing (NGS) to inform 
personalised therapeutic interventions. 
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All the approaches focused on ovarian cancer prevention are synthesised in Table 4. 

 Application  Intervention Ref 

Primary 

Prevention 

BRCA 1/2 
Multi gene panel (BRIP1 and RAD51D) 

Genetic testing for healthy relatives of 

affected individuals 

Programmes for risk 

reduction 

Salpingo-oophorectomy 

(38,65,7
5,317) 

Secondary 

Prevention 

BRCA 1/2 
Lynch Syndrome 

Peutz-Jeghers Syndrome 

Genetic testing for healthy relatives of 

affected individuals 

 

Ultrasound screening 
(25,44,5
6,58) 

Tertiary 

Prevention 

BRCA 1/2  
Multi gene panel (KRAS, EGF/EGFR, 

VEGF/ VEGFR, IGF/IGFR, PDGF, FGF, 

RAS/ RAF/ERK/MAPK, PI3K/AKT/ mTOR, 

Wnt/ beta-catenin) 

FoundationOne CDx 

 

Target Therapy 
(25,28,3
8,53,54) 

Table 4. Personalised prevention approaches for ovarian cancer 

Prostate Cancer 

Among the 7 identified personalised prevention approaches targeting prostate neoplasms, all 
but one falling into tertiary prevention strategies, seeking genetic mutations that can inform 
therapeutic management of prostate cancer. For example, mutations in genes such as ETS, 

PTEN, BRCA2, and ATM are explored for their potential role in prostate cancer development 
and progression. Understanding the genetic basis of these neoplasms can guide treatment 
decisions and help identify patients who may benefit from specific therapeutic interventions. 
Additionally, one approach is based on multigene panels searching for the predisposition of 
diverse cancers, followed by personalised follow-up. 
All the approaches focused on prostate prevention are synthesised in Table 5. 

 Application  Intervention Ref 

 

Secondary 

Prevention 

 

Multi gene panel 

Genetic testing for healthy relatives of 

affected individuals 

 

Personalised 

screening 

(44) 

Tertiary 

Prevention 

BRCA1/2 

ETS/PTEN/ATM 

Multi gene panel - NGS 

Target Therapy 

(25,28, 
32,53, 
64,67) 

Table 5. Personalised prevention approaches for prostate cancer 
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Melanoma  

Among the 6 identified personalised prevention approaches targeting melanoma, 2 were 
focused on primary prevention. In particular, in both approaches the genetic test or the 
genetic profile of risk, was followed by behavioural interventions.  
Behavioural interventions to reduce the risk of melanoma involve personalised strategies, 
such as dietary changes, minimising sun exposure, and implementing specific measures to 
reduce the absorption of UV rays by the skin. By incorporating this knowledge, individuals can 
make informed decisions to reduce the impact of genetic risks and promote healthier 
outcomes. Additionally, behavioural intervention may encompass counselling and education 
to empower individuals with the tools needed to proactively manage their health. 
Three approaches constituted secondary prevention strategies, characterised by close 
dermatologic screenings and self-examinations for individuals at high genetic risk. One of 
them was for a specific syndrome, the Hamartoma Tumour Syndrome, related to the PTEN 
gene.  
Only one approach regarded tertiary prevention. It is an application of a NGS for the 
identification of specific mutations to guide the choice of therapeutic interventions.  
All the approaches focused on melanoma prevention are synthesised in Table 6. 

 

  Application Intervention Ref 

Primary 

Prevention 

MC1R 

PRS 

Genetic testing for healthy 

relatives of affected individuals 

Lifestyle modifications (17,307) 

Secondary 

Prevention 

PTEN – Hamartoma Tumour 

Syndrome  

PRS 

Genetic testing for healthy 

relatives of affected individuals 

Self-examination 

Personalised dermatological 

screening 

(17,44,58) 

Tertiary 

Prevention 

Multi gene panel - NGS 

 
Target Therapy (54) 

Table 6. Personalised prevention approaches for melanoma 

Other Digestive System Tumours 

A total of 15 approaches were identified, all for secondary (4) and tertiary prevention (11).  

Biliary tract cancers: three approaches were identified, all of them regarding tertiary 
prevention, involving the search of mutations in key genes to guide the therapy. 

Pancreatic cancer: among the 6 approaches identified, 3 concerned secondary prevention, in 
particular early screening for familial syndromes. The other 3 were about tertiary prevention, 
for the identification of specific mutations to guide the choice of therapeutic interventions.  

Gastric cancer: 3 approaches concerned tertiary prevention, using multi-gene panels for the 
identification of actionable targets. Only one was about secondary prevention, considering a 
close screening with the endoscopy in gastric cancer related syndromes.  

Hepatic cancer: 2 approaches were identified, both of tertiary prevention and target therapy.  



2.4. Report on critical factors for the successful adoption of Personalised Prevention approaches by healthcare systems 

 

 

   29 

The approaches focused on digestive system cancers prevention are synthesised in Table 7. 

  Application Intervention Ref 

Secondary 

Prevention 

Peutz-Jeghers Syndrome testing 

30-gene hereditary cancer panel 

Pancreatic cancer syndromes testing 

Gastric cancer syndromes testing 

Genetic testing for healthy relatives of 

affected individuals 

Endoscopy 

screening 

MRI screening 

Genetic 

counselling 

(44,58,70,311,313) 

Tertiary 

Prevention 

Multi gene panel – NGS 

IDH R132C - FoundationOne CDx 

CLDN18-ARGAP26/6 

MSI 

EGF/EGFR, VEGF/VEGFR, IGF/IGFR, 

PDGF, PGF, RAS/RAF/ERK/MAPK, 

PI3K/AKT/mTOR, WNT/beta catenin 

BRCA 1/2 

Target Therapy (25,32,33,43,53,83) 

Table 7. Personalised prevention approaches for digestive system tumours 

Other cancers 

Among the remaining 13 approaches, 8 concerned secondary prevention and 5 tertiary 
prevention. Three approaches relate to the thyroid cancer, two provide for the adoption of 
monitoring programs in individuals for whom a predisposing form of familial syndrome has 
been identified for the development of these cancers (secondary prevention)(28,58), and one 
regards testing for BRAF mutation and target therapy (tertiary prevention). (32) 
As regards the 6 remaining secondary prevention approaches, they regard personalised 
screening for hereditary syndromes, for testicular cancer in patients with Peutz-Jeghers 
Syndrome(58), and for endometrial and renal cancer in patients with Hamartoma Tumour 
Syndrome (PTEN mutation)(44,58). Additionally, multigene panels are used to identify 
individuals at risk for other cancers, such as endocrine neoplasms and those affecting the 
central nervous system(44), in order to structure personalised follow-up pathways. 
Tertiary prevention approaches, on the other hand, regards genetic testing for the 
identification of actionable targets and target therapy in haematological malignancies, head 

and neck cancer, sarcoma, and bladder cancer.(28,29,54,82)   

3.1.1.2 CARDIOVASCULAR DISEASES 

Prevention of cardiovascular diseases 

Cardiovascular diseases (CVDs) represent a critical global health challenge, being the leading 
cause of mortality worldwide. This category includes diverse heart and blood vessel disorders, 
affecting individuals across all age groups and demographics. In 2020 alone, an alarming 31% 
of global deaths, approximately 17.9 million lives, were attributed to CVDs.(320) Risk factors 
like sedentary lifestyles, unhealthy diets, tobacco use, excessive alcohol consumption, and 
genetic predispositions compound this burden, necessitating targeted preventive measures. 
Current clinical practice utilises predictive models for cardiovascular risk that focus on 
modifiable risk factors and individual data, aiding in preventing 80% of cardiac events. (321) 
However, these models may not fully identify individuals with high risk due to genetic factors. 



2.4. Report on critical factors for the successful adoption of Personalised Prevention approaches by healthcare systems 

 

 

   30 

Thus, a paradigm shift towards personalised prevention is gaining recognition, fuelled by 
advancements in medical science and increased awareness. Personalised prevention shows 
promise in tailoring preventive strategies to each individual's unique genetic makeup, lifestyle 
choices, and medical history. By identifying high-risk individuals and implementing targeted 
interventions, personalised prevention aims to reduce the global burden of CVDs and enhance 
overall public health. 

Specific features of the CVD records 

A comprehensive analysis was conducted on 33 records focusing on cardiovascular diseases 
(CVDs), which collectively addressed various aspects of personalised prevention approaches.   
Among the records included a total of 57 distinct personalised prevention approaches were 
identified and subjected to in-depth examination. In these approaches, a wide range of 
cardiovascular diseases (CVDs) were targeted, including but not limited to coronary artery 
disease, myocarditis, atrial fibrillation, and stroke. Notably, a significant focus was observed 
on the management of hypertension, familial hypercholesterolemia, and other types of 
dyslipidaemias, which will be considered and examined as risk factors for myocardial 
infarction within the context of this research. 
The majority of approaches were based on the use of pharmacogenomics and genomics, and 
focused on primary prevention (21 approaches, 36.8%) and tertiary prevention (21 
approaches, 36.8%), in comparison with a smaller proportion of secondary prevention 
approaches (15 approaches, 26.4%). (Figure 5) 

 

 

Figure 5. Levels of prevention and specific condition among the 57 identified personalised prevention 

approaches for cardiovascular diseases 
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Coronary Artery Diseases 

Coronary artery diseases (CAD) encompass a group of conditions that affect the blood vessels 
supplying the heart muscle, often leading to severe consequences, such as acute myocardial 
infarction. Among the 29 records included, 19 were reviews on different types of strategies 
for CAD personalised prevention, 4 were recommendations on the use of pharmacogenomics 
for treatment of people with past cardiac events, 5 were primary studies, including 
observational studies and RCT and 1 was a strategy implemented in a hospital. About 
countries, 14 studies were conducted in USA, 11 in Europe, and 4 in Asia. 
The review identified 42 approaches aimed at preventing CAD, with a primary focus on 
averting acute myocardial infarction. Among these, 19 approaches concentrate on primary 
prevention. In particular, 13 approaches identify genetic variants associated with familial 
hypercholesterolemia or other dyslipidaemias (PCSK9, APOB, LDLR, SLCO1B1*5), while an 
additional 4 approaches target the management of hypertension and atherothrombotic 
conditions, in order to detect these diseases early and intervening through lifestyle 
modifications and targeted therapies, reducing the risk of acute myocardial infarction and 
other complications. Moreover, an alternative approach involves utilising Polygenic Risk 
Scores (PRS) to stratify patients based on their cardiovascular risk, thereby enabling primary 
prevention through lifestyle adjustments and healthy behaviours.  
There are an additional 8 approaches dedicated to secondary prevention, primarily focusing 
on cascade screening through genetic testing for healthy relatives of affected individuals. 
Subsequently, regular cardiac screenings and follow-up are conducted for those identified as 
being at risk, enabling early diagnosis and appropriate management. 
Moreover, 15 tertiary prevention approaches aimed at reducing CAD risks, not in healthy 
individuals but in those who have previously experienced CAD or undergone a PCI 
(percutaneous coronary intervention), pharmacogenomics plays a significant role. These 
approaches focus on genotyping a series of genes involved in the metabolism of various drugs 
used for the continuous treatment of CAD subjects. Notably, one recurrent example is the 
genotyping of CYP2D19, a crucial enzyme responsible for metabolising P2Y12 receptor 
inhibitors. These medications play a crucial role in inhibiting platelet aggregation, preventing 
blood clot formation, and reducing the risk of thrombotic events, such as heart attacks. 
Furthermore, these approaches can be applied to various genes and drugs, including 
antihypertensives, statins, vitamin K inhibitors, and others, enabling the precise dosage of the 
drug to make it as effective as possible in reducing the risk of recurrent heart attacks. 
All the personalised prevention approaches focused on CAD are summarised in Table 8. 

 

  Application Intervention Ref 

Primary 

Prevention 

Genetic test for 

hypercholesterolemia or other 

dyslipidaemias 

(PCSK9, APOB, LDLR, SLCO1B1*5)  

 

Genetic testing for hypertension 

and atherothrombotic conditions  

 

PRS 

Lifestyle modifications 

Target therapy 

(18,34, 
35,37, 
49,50, 
72,92, 
93,97, 
303,309, 
310,312, 
322) 
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Secondary 

Prevention 

Genetic testing for healthy relatives 

of affected individuals 

Regular cardiac screenings 

and follow-up 

(18,34, 
35,37, 
92,97, 
310) 

Tertiary 

Prevention 

Genetic testing of 

CYP2D19, CYP2D9, VKORC1, others  

 

Adjustment of dosage of 

various drugs (P2Y12 

inhibitors, vitamin K 

inhibitors, b-blockers, etc.) 

(22,26, 
41,42, 
51,79, 
81,86, 
88,89, 
303,305, 
308,316, 
318) 

Table 8. Personalised prevention approaches for coronary artery diseases (CAD) 

Arrhythmias  

Arrhythmias are irregular heart rhythms that can disrupt the normal electrical activity of the 
heart, leading to potential health risks.  
The review identified 10 personalised prevention approaches, with a primary focus on 
managing atrial fibrillation, one of the most common types of arrhythmias. These approaches 
primarily concentrate on secondary prevention strategies, ensuring continuous monitoring 
and follow-up of genetically predisposed individuals. Additionally, cascade screening for 
relatives is emphasised to identify potential risk factors and provide timely interventions. 
Moreover, the personalised strategies focused on atrial fibrillation include tertiary prevention, 
utilising pharmacogenomic testing to tailor therapies based on individual genetic profiles. This 
approach, for example, involves genotyping CYP2D6 to adjust the dosage of propafenone, 
aiming to reduce the risk of complications, such as stroke, by implementing more effective 
treatments. 
These approaches involve genetic identification of syndromes associated with 
channelopathies, such as Brugada syndrome (with the search for mutations in the gene 
SCN5A) and Long QT syndrome (with the search for mutations in genes KCNQ1 and KCNH2). 
Secondary prevention approaches for these conditions involve regular visits and check-ups for 
individuals predisposed to these channelopathies, while tertiary prevention emphasises 
personalised therapies based on individual needs and genetic makeup. 
All the approaches focused on personalised prevention of arrythmias are listed in Table 9. 
 
  Application Intervention Ref 

Secondary 

Prevention 

Genetic testing for Brugada syndrome 

and Long-QT syndrome  

(SCN5A, KCNQ1, KCNH2) 

Cascade genetic 

screening 

Monitoring and 

follow-up 

(40,92,309) 

Tertiary 

Prevention 

Genetic testing 

(CYP2D6, SCN5A, KCNQ1, KCNH2) 
Target Therapy (40,60,81,92) 

Table 9. Personalised prevention approaches for arrythmias 
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Other cardiovascular diseases 

Among the remaining 5 approaches for cardiovascular diseases, 4 are dedicated to 
cardiomyopathies, and 1 focuses on thromboembolic disease. 
Cardiomyopathies are a group of heart muscle disorders that can lead to abnormal heart 
function and enlargement of the heart chambers. The primary focus of the identified 
approaches is on the identification of genetic variants in several genes (MYBPC3, MYH7, MYL2, 

MYL3, TNNT2, TNNI3, CSRP3, TCAP, TPM1, ACTC1, TNNC1) associated with hypertrophic 
cardiomyopathy in individuals presenting a compatible clinical picture. These approaches 
concentrate on secondary prevention and involve cascade genetic screening of healthy 
relatives to establish personalised follow-up pathways and cardiac monitoring for those 
predisposed. 
On the other hand, thromboembolic disease refers to conditions where blood clots (thrombi) 
form in the blood vessels and can travel to block other blood vessels in the body, leading to 
serious complications such as pulmonary embolism or stroke. The identified approach is 
focused on tertiary prevention, aiming to prevent complications of the disease. This involves 
genetic testing of various genes, such as VKORC1, CYP2C9, and CYP4F2, to determine the 
proper dosage of medications like warfarin, a vitamin K inhibitor crucial for preventing the 
formation of emboli and clots. By tailoring drug dosages based on genetic information, the 
approach aims to reduce the risk of adverse events and optimise treatment outcomes. 
All the approaches centred on personalised prevention of cardiomyopathies and 
thromboembolic disease are synthesised in Table 10. 

 

  Application Intervention Ref 

Secondary 

Prevention 

Genetic testing for cardiomyopathies  

(MYBPC3, MYH7, MYL2, MYL3, 

TNNT2, TNNI3, CSRP3, TCAP, TPM1, 

ACTC1, TNNC1) 

Cascade genetic screening  

Personalised follow-up 

pathways and cardiac 

monitoring 

(39,59,309) 

Tertiary 

Prevention 

Genetic testing for thromboembolic 

disease (VKORC1, CYP2C9, CYP4F2) 

Adjustment of dosage of 

drugs (Warfarin) 
(309,312) 

Table 80. Personalised prevention approaches for cardiomyopathies and thromboembolic disease 

3.1.1.3 METABOLIC DISEASES 

Prevention of Metabolic Diseases 

Metabolic diseases encompass a group of disorders that disrupt the body's normal processes 
of energy production, utilisation, and storage. Among these conditions, type 2 diabetes 
mellitus (T2DM) stands as one of the most prevalent and significant public health challenges 
worldwide. T2DM is characterised by insulin resistance and impaired insulin secretion, leading 
to persistently elevated blood glucose levels. As a result, this chronic metabolic disorder poses 
a substantial burden on individuals, healthcare systems, and society at large. (323) 
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Another complex metabolic condition is obesity, which can be considered a chronic disease. 
It poses a substantial burden due to its association with various complications, such as 
cardiovascular issues, diabetes, respiratory disorders, and reduced life expectancy. 
By tailoring preventive measures based on an individual's unique risk factors, genetics, and 
lifestyle, personalised prevention aims to provide more targeted and effective interventions 
for these chronic conditions.  

Specific features of Metabolic Diseases records 

Among all the identified approaches, a total of 15 approaches were identified for personalised 
prevention of metabolic diseases, with 10 specifically tailored for T2DM, one for non-alcoholic 
fatty liver disease (NAFLD), one for metabolic syndrome (MetS) and three for obesity, which 
was considered as a chronic disease in this review.  
All the personalised prevention approaches identified for metabolic diseases are listed in 
Table 11. 

Type 2 Diabetes 

Six frameworks were dedicated to type 2 diabetes primary prevention, encompassing 
educational programmes designed to raise awareness about T2DM and to reduce its onset. 
These initiatives involved expert consultations, stakeholder engagement, and systematic 
evaluation of available evidence, while multiple frameworks highlighted lifestyle 
interventions, such as adopting a healthy lifestyle, engaging in physical activity, adhering to a 
balanced diet, and monitoring dietary intake. These interventions primarily targeted glucose 
intolerant patients, diabetic patients, individuals at risk of developing T2DM and healthy 
adults. 
On the other hand, 7 approaches were identified, focusing on tertiary prevention primarily 
through targeted therapy for T2DM. This therapy involved using metformin (ATM, SLC2A2, 

SLC22A1, SLC22A2, SLC47A1), sulfonylurea (PSMD6, CYP2C9, TCF7L2, ABCC8, KCNJ11, IRS1, 

CYP2C8), repaglinide and thiazolidinediones (PSMD6, PPARG). Furthermore, diabetic patients 
with established atherosclerotic cardiovascular or chronic kidney disease, and those at risk of 
hypoglycaemia or body weight-related issues, received additional treatment with glucagon-
like peptide-1 (GLP-1) receptor agonists, sodium-glucose cotransporter-2 (SGLT2) inhibitors, 
and certain dipeptidyl peptidase-4 (DPP-4) inhibitors following initial metformin 
monotherapy, treatment was combined with lifestyle changes as a part of  primary prevention 
strategy for individuals with very high risk of T2DM.  

Other metabolic diseases 

Five additional approaches were focused on tertiary prevention of other metabolic diseases. 
Two approaches were identified for NAFLD and MetS target therapy, with a focus on statins 
targeting APOE, SLCO1B1, PNPLA3.(80) 
Three other approaches were identified as personalised management of obesity, through the 
use of genomic or nutrigenetic testing and target therapies and diets, in order to reduce the 
complications linked to this condition. One of the key components in this personalised 
approach is the hormone leptin, produced by fat cells, which plays a crucial role in regulating 
appetite and energy balance. Understanding genetic mutations, such as deficiency or biallelic 
LEPTR mutations, allows for tailored management by targeting the leptin pathway and 
developing personalised therapies to address the specific genetic factors contributing to 
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obesity. One such drug utilised in this context is setmelanotide, which has been approved by 
the European Medicines Agency (EMA). 

 Disease  Application Intervention Ref 

Primary 

Prevention 

Type 2 

Diabetes 
Genetic testing 

Lifestyle 

modifications 

(27,85, 
90,91, 
315,322) 

Tertiary 

Prevention 

Type 2 

Diabetes 

Gentic testing (ATM, 

SLC2A2, SLC22A1, SLC22A2, 

SLC47A1, PSMD6, CYP2C9, 

TCF7L2, ABCC8, KCNJ11, 

IRS1, CYP2C8, PSMD6, 

PPARG) 

Target Therapy (52,73,80,303) 

Obesity Genetic testing (LEPTR) Target Therapy (31,94,95) 

Table 91. Personalised prevention approaches for metabolic diseases 

3.1.1.4 NEURODEGENERATIVE AND PSYCHIATRIC DISORDERS 

Prevention of Neuropsychiatric Disorders 

Neurodegenerative and psychiatric disorders encompass a wide range of debilitating 
conditions that significantly impact the overall health and well-being of individuals and 
societies. These disorders, which include neurological and psychiatric conditions, pose a 
substantial burden on global healthcare systems and social structures due to their complex 
aetiology and chronic nature.  
The epidemiological burden of neurodegenerative and psychiatric disorders presents a 
compelling concern, as they significantly contribute to disability in affected individuals. 
Conditions such as Alzheimer's disease, Parkinson's disease, and depression, among others, 
profoundly reduce the quality of life for those afflicted. Neurodegenerative disorders, like 
Alzheimer's, often manifest with cognitive decline, memory loss, and executive dysfunction, 
leading to a heavy reliance on caregivers and impairing basic daily activities. Similarly, 
Parkinson's disease, characterised by motor symptoms like tremors and bradykinesia, can 
severely limit mobility and independence. Additionally, depression can cause profound 
emotional distress, social withdrawal, and challenges in maintaining personal and professional 
relationships. Consequently, these factors contribute to the high disability rates observed in 
individuals with neuro degenerative and psychiatric disorders worldwide. Understanding the 
magnitude of this burden is crucial for developing effective interventions and comprehensive 
care strategies aimed at improving the overall well-being and functional outcomes of those 
affected. 
One promising avenue for tackling the challenges posed by neurodegenerative and psychiatric 
disorders is the advent of personalised medicine. Progress in genetics and neuroscience is 
paving the path for increasingly targeted and individualised interventions, albeit currently less 
prevalent for these disorders compared to other medical conditions. 
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Specific features of Neurodegenerative and psychiatric disorders records 

Compared to the total number of approaches found, there are 5 approaches related to neuro 
degenerative and psychiatric disorders. In the context of neurological disorders, 2 approaches 
were identified for Alzheimer's disease. These approaches are respectively focused on primary 
prevention and tertiary prevention. Conversely, only one approach, pertaining to tertiary 
prevention, was found for Parkinson's disease.  
Regarding psychiatric disorders, 2 approaches (40% of the total) have been documented, 
specifically concerning tertiary prevention of depression disorders and its subtypes.  
All the approaches focused on neuro degenerative and psychiatric disorders prevention are 
synthesised in Table 12. 

Alzheimer's disease 

Alzheimer's disease imposes a substantial burden of disability on affected individuals. As the 
disease progresses, it results in a gradual deterioration of cognitive functions, memory 
retention, and problem-solving abilities, leading to profound impairment in performing daily 
living activities. Furthermore, behavioural changes and emotional disturbances can further 
hinder their independence and disrupt social interactions. The significant disability caused by 
Alzheimer's underscores the pressing necessity for improved diagnostic tools, targeted 
therapeutic interventions, and comprehensive support systems to enhance the quality of life 
for individuals grappling with this devastating condition. 
ApoE is a crucial protein involved in lipid transport and metabolism within the brain, primarily 
known for its role in beta-amyloid clearance. It exists in different isoforms but the most 
important is ApoE4 because it represents the most well-known genetic risk factor for late-
onset Alzheimer's disease. The intricate association of ApoE with Alzheimer's highlights its 
potential as a promising therapeutic target for tertiary prevention strategies. One of the 
approaches in this regard focuses on the development and utilisation of drugs in a mouse 
model of Alzheimer's disease, specifically those with retinoid-X receptor (RXR) nuclear agonist 
function. These drugs aim to induce the clearance of beta-amyloid, targeting the influence of 
ApoE4 and potentially mitigating its impact on disease progression. 
Regarding primary prevention, subgroup analysis of the Finnish Geriatric Intervention Study 
to Prevent Cognitive Impairment and Disability (FINGER) study indicated that subjects with 
the ε4 allele, identified through genetic testing, showed a more favourable response to 
multimodal interventions involving nutrition, physical activity, and cognitive engagement. 

Parkinson's disease 

Parkinson's disease is characterised by a significant level of disability, progressively impeding 
individuals' ability to perform daily activities due to a wide array of motor and non-motor 
symptoms. Motor symptoms, including bradykinesia, rigidity, tremors, and postural 
instability, often result in challenges with walking, dressing, eating, and executing 
fundamental tasks independently. 
Additionally, non-motor symptoms, such as cognitive impairment, mood disorders, sleep 
disturbances, and autonomic dysfunction, substantially contribute to the overall burden of 
disability associated with this condition. Acknowledging the multifaceted nature of disability 
in Parkinson's disease is of utmost importance in optimising patient care and enhancing their 
overall quality of life. Early diagnosis and the implementation of interventions, such as 
targeted therapies, rehabilitation approaches, and supportive care, play a pivotal role in 
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mitigating disability and maximising functional outcomes for individuals living with this 
disease.  
It is crucial to investigate novel therapeutic approaches with the potential to slow down or 
halt the progression of the disease. In this context, the dopaminergic neuronal pathways, 
which are primarily implicated in Parkinson's disease, offer promising opportunities for 
pharmacotherapy approaches. A multigene panel comprising genes encoding dopamine 
receptors (DRD1, DRD2, DRD3), dopamine transporters (DAT, SLC22A1/OCT1), and enzymes 
responsible for dopamine transformation and degradation (COMT, MAO-B, DDC) holds 
possible significance in addressing the burden of Parkinson's disease through targeted 
therapeutic interventions. 

Depressive Disorder 

Mental health disorders affect millions worldwide, leading to a range of disabling symptoms, 
including persistent low mood, loss of interest, cognitive impairments, and sleep disturbances. 
The burden of depression is multifaceted, encompassing not only the direct impact on 
affected individuals' quality of life but also substantial economic costs related to healthcare 
utilisation and productivity loss. Furthermore, depression can contribute to the development 
or exacerbation of other medical conditions, further compounding the overall burden. 
Pharmacogenomic testing conducted by Myriad Genetics using the GeneSight panel offers a 
comprehensive interpretation of four pharmacodynamic gene variants (SCL6A4, HTR2A, HLA-

B1502, HLA-A3101) and eight pharmacokinetic gene variants (CYP1A, CYP2B6, CYP2C19, 

CYP2C9, CYP3A4, CYP2D6, UGT1A4, UGT2B15). Of particular significance in terms of tertiary 
prevention strategies are the analyses focusing on pharmacokinetic genes, specifically CYP2D6 
and CYP2C19. These genetic variants play a vital role in determining an individual's 
metabolism status, determining whether they are normal, intermediate, poor, or ultra-rapid 
metabolizers of medications. Consequently, such variants have been incorporated into 
antidepressant dosing guidelines by expert groups, such as the Clinical Pharmacogenetics 
Implementation Consortium. This emphasises the crucial importance of personalised 
treatment approaches in optimising medication efficacy and minimising potential adverse 
effects for individuals diagnosed with depression disease. 

 

 Disease  Application Intervention Ref 

Primary 

Prevention 
 Alzheimer Apo E 

Genetic test 

Lifestyle modifications and 

cognitive engagement (84) 

Tertiary 

Prevention 
Alzheimer Retinoid-X receptor 

(RXR) 
Target Therapy (303) 
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Depression 

Multi gene panel 

(SCL6A4, HTR2A, HLA-

B1502, HLA-A3101, 

CYP1A, CYP2B6, 

CYP2C19, CYP2C9, 

CYP3A4, CYP2D6, 

UGT1A4, UGT2B15) 

 

Multi gene panel 

(CYP2D6, CYP2C19) 

 

Target Therapy 

Adjustment of dosage of 

various antidepressant drugs 

(78,304) 

Parkinson 

Multi gene panel (DRD1, 

DRD2, DRD3, DAT, 

SLC22A1/OCT1, COMT, 

MAO-B, DDC) 

Target Therapy (87) 

Table 102. Personalised prevention approaches for neurodegenerative and psychiatric disorders 

3.1.1.5 OTHER CHRONIC DISEASES 

Five remaining approaches, identified from three included records, are focused on other 

chronic diseases described below. One approach targets the management of asthma, a 

chronic respiratory disease characterised by airway inflammation primarily mediated by IgE. 

This particular approach focuses on tertiary prevention, aiming to prevent the progression of 

the disease by utilising Omalizumab, an anti-IgE antibody. The dosage of Omalizumab is 

adjusted based on body weight and basal IgE levels, to achieve the desired reduction in IgE 

levels.(317) 

Two additional approaches use the polygenic risk score (PRS) to identify individuals with low 
bone mineral density (BMD), indicating an elevated risk of osteoporosis, a chronic condition 
that results in increased bone fragility and high susceptibility to fractures. These individuals 
may benefit from primary prevention measures, such as lifestyle modifications or 
osteoporosis treatment.(306) 
The last two approaches focus on primary and secondary prevention of age-related macular 
degeneration. A multigene panel is utilised to identify disease-related genetic factors (ARMS2, 

CFH, IL8, VEGFA, TIMP3, SLC16A8, COL8A, RAD51B), and targeted interventions address 
modifiable risk factors like smoking, lifestyle, and diet for carrier patients. These individuals 
undergo personalised eye examinations and follow-ups as part of secondary prevention 
strategies.(47) 

 

3.1.2 BOTTLENECKS AND GAPS FOR PERSONALISED PREVENTION ADOPTION 

Analysis of the 220 articles included led to a categorisation of bottlenecks made up of 24 main 
elements, which were then further traced to 5 main categories. Table 13 shows the categories 
of bottlenecks identified, along with the percentage of articles that reported each of them. 
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Category Bottlenecks % of articles 

R
es

ea
rc

h
  

Lack of clinical evidence 33% 

Lack of economic evaluations 17% 

Lack of clinical utility 16% 

Difficult applicability across populations 20% 

Insufficient funds for research 7% 

Te
ch

n
o

lo
gi

es
  

Difficulties in test choice 13% 

Lack of technologies standards and regulations 
26% 

High technologies costs 
16% 

H
ea

lt
h

ca
re

 
w

o
rk

er
s Poor knowledge from healthcare professionals 

34% 

Limited acceptance from healthcare professionals 14% 

Absence of specialised healthcare professionals  15% 

EL
SI

 a
n

d
  

Im
p

le
m

e
n

ta
ti

o
n

 

Health provision inequalities/accessibility/social disparities 33% 

Policy-makers poor knowledge 12% 

Inequalities between countries 6% 

Data sharing management concerns 19% 

Privacy issues 19% 

Lack of resources and cost-effectiveness 14% 

Lack of guidelines and standards 19% 

C
it

iz
en

s 
an

d
 P

at
ie

n
ts

 

Psychological impact of results and communication concerns 
29% 

Trust issues 19% 

Lack of belief in personal benefit  13% 

Discrimination and stigmatisation 18% 

Poor knowledge and education 28% 

Lack of willingness to participate in research 12% 

Table 113. Bottlenecks for the implementation of personalised prevention approaches (scoping review) 

Research Bottlenecks 

In the domain of research bottlenecks, one recurring issue that prominently surfaced in our 
analysis was the dearth of clinical evidence concerning the practical utility of the personalised 
prevention approaches under scrutiny. This deficiency serves as a pivotal obstacle in the 
pathway toward implementing these preventive strategies on a larger scale within healthcare 
systems. The underlying cause of this deficiency can be attributed to the intricate challenges 
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researchers encounter when trying to structure robust studies that unearth the true clinical 
potential of these prevention tools. 
This bottleneck not only hinders the advancement of personalised prevention but also impacts 
the decision-making process within healthcare systems. Without substantial clinical evidence, 
healthcare providers and policymakers may be reluctant to endorse and incorporate these 
approaches into mainstream medical practices. Furthermore, it highlights the need for 
investment in research infrastructure, methodologies, and collaborative efforts to generate 
the requisite evidence for informed decision-making. 
Another noteworthy challenge within this category is the lack of applicability of personalised 
prevention approaches across diverse populations. While certain strategies may prove 
effective in specific contexts or demographic groups, their generalizability to broader 
populations remains uncertain. This issue underscores the need for research efforts aimed at 
tailoring these approaches to ensure their effectiveness across various demographic, cultural, 
and socioeconomic contexts. 

Technologies Bottlenecks 

Moving on to the realm of technological bottlenecks, a prevalent issue that emerged 
prominently, accounting for 26% of the analysed articles, relates to the absence of 
standardised practices and regulations governing the use of technologies in personalised 
prevention, especially in the context of applied omics testing. This technological heterogeneity 
poses significant challenges as it leads to inconsistencies in data quality, interpretation, and 
comparability across studies. 
The lack of standardised practices not only impedes the seamless integration of these 
technologies into healthcare systems but also raises concerns about data reliability and 
interoperability. To address this bottleneck, collaborative efforts within the scientific 
community are imperative. The development and implementation of standardised protocols, 
data-sharing mechanisms, and quality control measures are essential steps toward 
harmonizing technological practices in the field of personalised prevention. 
Furthermore, establishing a framework for shared regulation and guidelines is crucial to 
ensure the ethical and safe use of these technologies. This is particularly important given the 
sensitive nature of personal health data and the potential consequences of misinterpretation 
or misuse of omics information. 

Healthcare Workers Bottlenecks 

Regarding the challenges faced by healthcare workers, a prominent bottleneck relates to their 
insufficient knowledge about the tools, opportunities, and regulations surrounding 
personalised prevention strategies currently available to them. This deficiency was identified 
in a substantial 34% of the articles analysed. 
This knowledge gap among healthcare professionals is a critical concern, as their 
understanding and acceptance of personalised prevention approaches are pivotal for 
successful implementation. Without adequate awareness and training, healthcare providers 
may be hesitant to embrace these novel approaches, potentially limiting their integration into 
routine clinical practice. Addressing this bottleneck necessitates targeted educational 
initiatives, training programs, and continuous medical education to equip healthcare 
professionals with the requisite knowledge and skills to effectively utilize personalised 
prevention tools. 
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ELSI and Implementation Bottlenecks 

Within the Ethical, Legal, Social, and Implementation (ELSI) domain, a significant issue that 
stands out is the existence of inequalities in terms of accessibility to healthcare services, which 
was highlighted in 33% of the analysed articles. The integration of personalised prevention 
methods into healthcare systems brings the risk of exacerbating existing disparities by making 
these resources accessible primarily to populations with greater means and resources. 
This dilemma underscores the ethical dimension of personalised prevention. It raises concerns 
about fairness, justice, and equity in healthcare delivery. Policymakers and healthcare 
stakeholders must be vigilant in ensuring that these innovative strategies do not inadvertently 
widen the healthcare gap but rather contribute to reducing disparities by offering equitable 
access to cutting-edge preventive measures. 
Additionally, the lack of common guidelines for the sharing of health data and the associated 
privacy concerns, which were cited in 19% of the articles, represent crucial implementation 
bottlenecks. The sharing and protection of health data are central to the success of 
personalised prevention. Establishing clear guidelines, regulations, and safeguards for data 
sharing while respecting individual privacy rights is paramount for building public trust and 
facilitating the responsible use of health data in the context of preventive approaches. 

Citizens and Patients Bottlenecks 

Lastly, within the domain of citizens and patients, two salient bottlenecks emerged 
prominently. First, there is the potential psychological impact related to the communication 
of omics test results used in preventive strategies, cited in 29% of the articles. This 
psychological aspect reflects the profound implications of genetic or omics information on 
individuals' well-being and mental health. It underscores the need for robust communication 
strategies, genetic counselling, and support systems to help individuals navigate the 
emotional and psychological aspects of receiving such information. 
Secondly, issues concerning trust in the effectiveness of these preventive strategies among 
citizens and patients, as mentioned in 19% of the articles, are of paramount importance. Trust 
is a cornerstone of successful healthcare interventions, and individuals must have confidence 
in the efficacy and safety of personalised prevention approaches. Building and maintaining 
this trust necessitate transparent communication, evidence-based practices, and rigorous 
monitoring of outcomes to demonstrate the tangible benefits of these strategies. 

3.2 Stakeholder Consultation Results 

3.2.1. EXPERT INTERVIEWS: PERCEIVED BARRIERS TO THE ADOPTION OF 

PERSONALISED PREVENTION STRATEGIES 

Twenty-six interviewees, including 5 Policy makers, 6 Researchers, 11 Health professionals 
and 4 Patient representatives, 13 females and 13 males, participated in this stakeholder 
consultation phase. Experts were from different European organisations and multiple 
countries. Experts provided their individual opinions and were not representing any particular 
country or organisation. 
Table 14 provides an overview of the experts' perceived barriers to the adoption of 
personalised prevention. Barriers to a wider adoption of personalised prevention strategies 
were systematised in 5 main levels: 
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(i) Healthcare system: refers to the main cross-cutting components of a healthcare 

system, based on the WHO healthcare system building blocks framework; 

(ii) Research: refers to the main components of the research and innovation sector; 

(iii) Implementation: refers to the multiple processes and activities associated with the 

translation of scientific findings to clinical practice; 

(iv) Awareness, education and literacy: refers to understanding and competences of each 

of the stakeholder groups regarding personalised prevention; 

(v) Personal attitudes: refers to individual attitudes of end-users to personalised 

prevention. 

Overall, 13 themes with 28 associated sub-themes captured the stakeholders’ perceived 
barriers to the adoption of personalised prevention (Table 14). Each theme was categorized 
in one of the five main levels. For each of the sub-themes that emerged, codes allow a better 
clarification of the sub-theme scope. For illustration purposes, we additionally selected 
example sentences quoted from the interviews. The 13 themes recurrently raised as barriers 
to personalised prevention, by most or all groups of stakeholders were: 1) Health strategy, 2) 
Inequities in access, 3) Clinical practice, 4) Scientific strategy, 5) Scientific funding, 6) 
Translational gaps, 7) Synergies between healthcare, research and industry, 8) Ethical, legal 
and social issues (ELSI), 9-11) Awareness, education and literacy of policy makers (9), health 
professionals (10), and citizens and patients (11) and 12-13) Personal attitudes of health 
professionals (12), and citizens and patients (13). We highlight below some of the outstanding 
barriers suggested at each main level: 

Healthcare system 

Within the Healthcare system organisation and functioning level, some aspects were 
highlighted as barriers to a wider implementation of personalised prevention strategies in 
clinical settings. 
The current healthcare strategy itself, organised around disease treatment instead of 
prevention, is perceived by the majority of experts from every stakeholder group as a major 
constraint. One researcher says: “I think most of the healthcare systems are simply not 
oriented at prevention. They are oriented at curing or first diagnosing and then curing 
disease.” A decision-maker adds: “(...) preventing is not an urgent business and that's why it 
doesn't get the sufficient political attention nor the investments that are needed”. Most 
stakeholders also pointed to the predominance of the curative model of clinical services over 
prevention and the way it impacts on other building blocks of healthcare systems, such as 
financing, a critical factor for policy implementation. Experts considered that current funding 
in personalised prevention is insufficient, with “(...) only 3% goes to prevention and health 
promotion (...)”. The low investment in prevention is also due to a strong competition with 
other priorities and demands for public investment in health, in what an expert called “a 
crowded fiscal space”. The curative medicine approach is still the healthcare systems status 
quo, and a global change of perspective is needed towards prevention. The existing economic 
models developed for health technology assessment (HTA), a prerequisite for the market 
introduction of health devices and technology, are not the most appropriate for prevention. 
Some experts mentioned a lack of demonstration of the cost-benefits of personalised 
prevention strategies, due to inappropriate or absent economic models, contributing to a 
generalised scepticism of personalised prevention utility and effectiveness. 
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Linked with the focus in disease treatment, another relevant aspect mentioned is the lack of 
a solid strategy for personalised prevention, where actual implementation is fragmented, 
involving many uncoordinated actors, with unclear roles and responsibilities. 
Existing health inequities in access to preventive strategies are another issue perceived as a 
barrier to its wider adoption, especially with the recognition that the current state of 
implementation “in no way ensuring universal and equitable access” with an emphasis on 
restrictions in access due to economic issues (e.g. out of pocket expenses, reimbursement 
gaps, etc.) and other social factors. Many stakeholders considered that equity is insufficiently 
taken into consideration in the actual model of delivery of personalised prevention, leaving 
some people behind, especially those with a lower socioeconomic status. The routine 
implementation of preventive approaches must consider the issue of equity, guaranteeing 
that health inequalities were no further deepened. 
Actual clinical services organisations present some issues that are perceived as barriers to 
personalised prevention. The shortage of resources, the overload of health professionals, 
including the administrative tasks requested to physicians, and logistic problems are fracturing 
the relationship between patients and health professionals, considered “a major obstacle to 
personalised medicine”. Personalised prevention relies on a set of expensive technologies and 
diagnostics, and some countries have difficulty guaranteeing widespread access to these, with 
an impact on clinical services delivery and coverage, and ultimately hindering citizens and 
patients to benefit from its use. 
Personal health data are the basis for the development of individualised health devices and 
enable the production of evidence to support tailored personalised strategies, such as 
polygenic risk scores calculations, personalised drug therapies, etc. Most of this data is 
collected in the context of health service delivery (e.g. consultations, diagnostics, imaging, 
etc.), however, the collection of health data in clinical settings suffers from a lack of 
standardized norms that are limiting the quality of these technologies. The lack of 
standardisation of health data is perceived as a barrier to personalised prevention. 

Research 

At the Research level, a main barrier was the focus of the current strategy and investment on 
disease treatment discovery as opposed to prevention strategies. The low interest in 
prevention research is eventually due to the time length required for studies and the very high 
costs of studying large population cohorts over long times. There is also a negative impact on 
research teams working on supporting aspects needed to produce evidence for 
implementation, which “are highly unexplored: assessing clinical utility, exploring feasibility 
from an organizational point of view, understanding its comprehensibility for the citizen, 
assessing the readiness of the health professionals (...)”. Current streams of research funding 
aren’t focused on prevention, leading the core research to stray from personalised 
prevention. 

Implementation 

Several translational gaps were mentioned as holding back implementation of personalised 
prevention. Namely, the lack of regulatory frameworks and guidelines supporting health 
professionals in the adoption of personalised approaches. The length of time and costs of 
translation of personalised prevention is another barrier mentioned by experts. Personalised 
prevention is frequently perceived as complex, resulting from interactions between biological 
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factors, environmental exposure and individual behaviours, and therefore still in the realm of 
research. It is also perceived as expensive, with limited application in clinical daily practice: 
“Despite efforts (…) personalised medicine is not perceived as the medicine of the moment 
but rather as an emerging research field with potential benefits in the future (…)”. This quote 
illustrates the current state of awareness for personalised prevention. Others may feel that 
“(…) in recent years, the potential of personalised medicine has been much hyped, promising 
great benefits always just around the corner. This corner, however, has not yet been well 
materialised and defined”. End-users are not very aware of sufficiently robust evidence 
supporting the adoption of preventive approaches. 
Synergies between healthcare, research and industry are insufficient and there are some 
resistances to collaboration, although these are much needed for the implementation of 
individualised approaches, which require that all stakeholders work in close collaboration. 
Feelings of distrust can explain the perceived resistance from all sides, hindering the 
translation of scientific knowledge into clinical practices or technological products. 
Personalised prevention approaches, especially when supported by genetic or genomic data, 
raises ethical, legal and social implications (ELSI) that impact citizens and patients. Experts 
mentioned ELSI concerns as a barrier to the adoption of preventive measures: “(...) people are 
afraid to share their personal data because they’re afraid it can be used against them, (…) 
people don’t think the systems in place are robust enough from a cyber security perspective 
(...)”. Since citizens and patients are the ones who mostly benefit from personalised 
prevention, at any level of prevention, distrust in the healthcare system due to a perceived 
lack of security and privacy can be a major barrier to a wider public acceptance, compromising 
the benefits. 

Awareness, Education And Literacy & Personal Attitudes  

One of the main barriers mentioned by almost all experts was a generalised lack of awareness, 
education and literacy for personalised prevention, especially for policy-makers, health 
professionals, and citizens and patients. 
Health professionals mentioned recurrently that a lack of education and training on the 
concepts that underlie personalised prevention strategies are hindering its adoption in the 
clinics, and this impacts on citizens and patients enrolment and acceptance. Health 
professionals also mentioned that training for the development of skills to better 
communicate with patients is lacking. Moreover, a professional resistance towards preventive 
approaches was mentioned by some experts, noting a resistance to change current medical 
practices. This resistance can be linked with a perception of personalised prevention “(...) as 
a field of research and something that is more of a future concept rather than something that 
can already be implemented” and something in the realm of research, with little impact on 
current health services delivery. 
For citizens and patients, a low health literacy level is considered a barrier to public acceptance 
of personalised prevention approaches. Health literacy implies the achievement of a level of 
knowledge, personal skills and confidence to take action to improve health. Adequate access 
to accurate health information will empower citizens and patients to make well-informed 
decisions about their health. Reduced capacity to judge the quality of information, specially 
found on the internet, has an impact on perceived relevance of personalised strategies to 
prevent a disease and can create feelings of distrust in health systems and science. Health 
professionals and the media have an important role at dissemination of reliable messages, 
and misinformation can be a problem. Combined with a low health literacy level, some 
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personal attitudes and fears can stray people from adhering to prevention practices, especially 
when they perceive themselves as healthy individuals for whom disease prevention isn’t an 
urgent concern. 
Experts also pointed to a lack of awareness and literacy of policy makers regarding 
personalised prevention. On one end, policy makers feel they don’t have sufficient evidence 
regarding the cost-benefit of personalised prevention. Additionally, a low interest in the field 
of prevention may arise due to its medium-long term outcomes, which are longer than the 
political cycles (3-4 years). Other experts also highlighted that low interest of policy-makers 
can also be due to a lack of demonstration of personalised preventive approaches 
effectiveness compared with other available strategies: “probably there are low hanging fruits 
to improve the general health of the population that cost less, and decision-makers prefer to 
invest in cheaper strategies.” Awareness can be increased if scientific evidence is better 
communicated to policy-makers. 
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LEVEL THEMES SUB-THEMES AND CODES REPRESENTATIVE QUOTES 

HEALTHCARE 

SYSTEM 

HEALTH 

STRATEGY 

FOCUS ON DISEASE TREATMENT NOT PREVENTION 

● Lack of a sense of political attention and priority for 
prevention 

● Generalized resistance to prevention 
● Investment focus on treatment  
● Limited and low visibility of personalised preventive 

strategies  
● Tertiary prevention focus  

 

LACK OF STRATEGY FOR PERSONALISED PREVENTION 

● Limited support from supra-national institutions 
● Lack of assessment of medium/long term impact of 

current options  
● Lack of an overarching framework for prevention 

including other determinants of health and health in all 
policies approach 

● Siloed perspective of health care expenditure 
● Lack of clear roles and responsibilities of all stakeholders 

involved in personalised prevention 
● Lack of coordination between different actors 
 

INSUFFICIENT INVESTMENT 

● Insufficient funding for implementation of personalised 
prevention strategies  

“I think most of the healthcare systems are simply not 
oriented at prevention. They are oriented at curing or first 
diagnosing and then curing disease. (...) the education of 
people is pointed at diagnosing and curing. The 
reimbursement system is pointed at diagnosing.” [R1] 

 

“(...) preventing is not an urgent business and that's why it 
doesn't get the sufficient political attention nor the 
investments that are needed” 

 

“(…) implementation (…) is very fragmented, you have 
different authorities, organizations, (…) different actors, but 
it is not in a really coordinated order. There it's not one big 
strategy yet.” [DM2] 
 

“(…) fail to fully assess the medium- and long-term impact of 
choices that weigh today but could save a lot tomorrow, this 
is due to a siloed perspective of health care spending”. [CP4] 
 

“We need to shift the perception, particularly among 
politicians, policy-makers, and the general public, that 
personalised prevention is a burden on the healthcare (…) it 
is essential to reframe personalised prevention as an 
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● Competition for scarce resources 
● Competing priorities and demands for public investment 
 

       INADEQUATE ECONOMIC MODELS  

● Inadequate economic models for personalised 
prevention 

● Lack of a business model for prevention 
● Insufficient research on economic models for 

personalised prevention 
● Lack of demonstration of cost benefits of personalised 

prevention 
● Insufficient awareness of benefits due to inadequate 

business models 
● Skepticism on the cost-effectiveness of personalised 

prevention strategies  
● Personalised preventive strategies are perceived as 

costly and difficult to implementation in a short-time 
frame 

investment rather than a cost. This will help generate more 
support and funding for public health initiatives, including 
research, thereby calling for increased investments in these 
areas.” [DM5] 
 

“(...) an issue to overcome is related to the financing. (…) 
should we argue a shift of money from care to personalised 
prevention (…)? And should we ask money from other 
sectors to pay for personalised prevention? That is, indeed, 
an issue to see what strategically would work best.” [DM2] 
 

(...) it's not seen by everyone that prevention pays off, so we 
need to be better at demonstrating the costs and the 
calculation of the return on investment. And that health 
outcomes will improve by investing in prevention.” [DM2] 

 

“I don't think it’s lack of evidence but skepticism on the cost-
effectiveness, probably there are low hanging fruits to 
improve the general health of the population that cost less, 
and decision-makers prefer to invest in cheaper strategies. 
[DM3] 

INEQUITIES IN 

ACCESS 

ACCESS CHALLENGES 

● Existing access asymmetries across regions  
● Need to travel to have access to personalised 

prevention strategies 

 (...) personalised prevention is very dependent on access to 
a set of diagnostics that are expensive and that we are in no 
way ensuring universal and equitable access to. (…).” [DM1]  
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● Access to personalised prevention strategies is often not 
reimbursed 

● Patient and citizens out-of-pocket expenses are 
individually supported costs 

● Effect of socio-economic status  
● Impact of the political determinants of health in access 

and health outcomes 

“There are some barriers that need to be addressed (…) 
accessibility and affordability to personalised prevention 
programs, that can be limited by several barriers, such as 
geographical, financial, logistical(…)” [DM5] 

CLINICAL 

PRACTICE 

     PATIENT DOCTOR RELATIONSHIP 

● Organizational problems fracture the doctor-patient 
relationship (overload, time shortage, waiting lists, 
administrative tasks, infrastructure)/organizational 
problems due to resources shortage 

● Lack of adequate communication with patients/citizens/ 
Communication failures with patient/citizens  

● Low accurate information provided to patients/citizens 
 

CLINICAL ORGANIZATION  

● Insufficient service delivery and coverage 
● Lack of integration with primary care/ lack of GPs 

involvement  
● Lack of coordination between medical specialities 
● Insufficient access to technology/diagnostics 
● Dependence of access to high-cost technology 
● Insufficient evidence to support implementation into 

clinical practice 
● Tertiary prevention focus  
 

"(...) the way in which the patient interacts with the doctor 
(...) especially for specialist visits, doctor has 15 minutes to 
talk to the patient; of these 15 minutes, most of the time is 
spent entering all the patient's data into the system. This 
creates great frustration both in the patient, who has to deal 
with a professional who merely enters data into a system, 
and in the doctor, who feels his profession has been 
betrayed. So this severely fractures doctor-patient 
relationship, again due to logistical issues, is a major obstacle 
to personalised medicine." [HP3] 

 

“The easy access to technology (where to go and costs) must 
be improved.”[HP8] 
 

“I think the big mistake that is being made (at least in 50%) is 
the little involvement of primary care physicians.” [HP9] 

 

“The use of genetic testing, especially for common chronic 
diseases, is not widespread in clinical practice. (...) even 
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LACK OF TOOLS AND STANDARDS   

● Insufficient standardization of clinical and laboratory 
reporting for genomic tests 

● Lack of harmonized clinical data quality standards 
● Lack of interoperability of data and clinical data 

standards 

where there is evidence, it is probably not sufficient for the 
adoption of personalised prevention strategies (…).” [HP3] 

 

“Difficulties in the integration of data with existing health 
systems (…).” [HP5] 

RESEARCH 

SCIENTIFIC 

STRATEGY 

     INSUFFICIENT RESEARCH ON PREVENTION  

● Insufficient research on prevention  
● Lack of incentives for research teams working on 

prevention 
● Insufficient research to demonstrate benefit and clinical 

utility 
● Lack of robust evidence reduce credibility and uptake, 

create skepticism and raise concerns about efficacy, 
potential harms and cost-effectiveness among health 
providers, policy makers and general public  

● Insufficient evidence to support implementation  
 

     LACK OF STANDARDS ON PREVENTION RESEARCH 

● Low awareness regarding quality standards 

“The lack of robust evidence supporting personalised 
prevention strategies (...) that can demonstrate efficacy and 
safety, reduces the credibility of these interventions and can 
impact the uptake of these strategies. It is possible that this 
lack of evidence on the effectiveness of personalised 
prevention approaches can create skepticism among 
healthcare providers, policymakers, and the general public. 
Without solid evidence, there may be concerns about the 
efficacy, potential harms, or cost-effectiveness of these 
strategies.” [DM5] 
 

 

“(…) in the field of treatment there are gold standard in terms 
of methodology and good practice (...) in the field of 
prevention, nothing equivalent exists. (...) people have also 
to pay attention to the quality of the methodology.” [R2] 

 

SCIENTIFIC 

FUNDING 
    INSUFFICIENT FUNDING STREAMS 

● Lack of funding for prevention research 

(...) funding incentives. If there is no funding source, there 
will be no team working on this.[R2]  
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 ● Insufficient economic incentives leads to lack of 
motivation and/or interest in developing prevention 
research 

● Low interest from industry 
● Low investment in large cohorts  
● Low investment in genomic research  
● Lack of vision for a long-term sustainability of data 

generated by healthcare systems 

 

“Among the main problems has always been the lack of large 
funding in the area of research for personalised prevention 
aimed at building large studies. (...) funding has always been 
concentrated in the area of therapy.” [R4] 
 

“(...) people are not thinking about the sustainability and the 
long term monitoring of the data that are being generated by 
the healthcare system(...)” [R5] 

IMPLEMENTATIO

N 

TRANSLATIONAL 

GAPS 

 

     LACK OF IMPLEMENTATION FRAMEWORKS 

● Lack of a regulatory system for translation of prevention 
research outputs 

● Scientific knowledge is not sufficiently translated into 
clinical guidelines 

● Lack of organization and harmonization of standards for 
personalised prevention 

● High dependence of international guidelines or 
consortium 

 

     LENGTH OF TIME AND COSTS OF TRANSLATION 

 Personalised prevention strategies take time to enter 
into practice  

 Personalised prevention strategies are perceived as 
expensive 

 

 “(…) very little activity in the field of HTA for assessing the 
power of risk scores when compared to other clinical 
outcomes.” [R5] 
 

“We still have a huge problem for lack of verification of the 
data sets that come from the healthcare domain (...) the lack 
of a clear regulatory route for medical devices.” [R5] 

 

 “(…) there's a lot of knowledge but it's not in the guidelines. 
(...) we do nothing because it's not in the guidelines.” [R1] 
 

“(…) for biomarkers risk scores and AI solutions healthcare 
systems are still not aware of the importance of funding for 
validation of these tools to bring them to clinical practice or 
technical decision-making process.”  
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COMPLEXICITY OF PERSONALISED PREVENTION 

OPERATIONALIZATION 

● Low promotion of implementation due to misconstrued 
concept of personalised prevention as not ready for 
healthcare  

● Complexity of personalised prevention implementation 
(many layers of intervention) 

● Lack of an effective communication of scientific 
evidence to non-scientific audiences 

 “Genetics-based screenings are expensive and difficult to 
implement in a short time frame (…)” [HP9] 
 

“The perception regarding personalised medicine is that it is 
associated with complex and expensive studies and that it 
will only be something of the distant future.” [HP2] 
 

 “Despite efforts (…) personalised medicine is not perceived 
as the medicine of the moment but rather as an emerging 
research field with potential benefits in the future (…).”[HP6] 
 

 “(…) an issue to overcome is still the complexity of 
personalised prevention. (…) you give someone a pill and the 
person can get better. Personalised prevention is linked to 
behaviours of healthy people, which are very difficult to 
control. (...) it gets very complex and I think the complexity 
may shy away (...)” [DM2] 
 

 “The low uptake of personalised strategies is certainly due 
to a lack of perceived benefit of these, but a real lack of 
evidence is also a cause. (…) the potential of personalised 
medicine has been much hyped, promising great benefits 
always just around the corner. This corner, however, has not 
yet been well materialized and defined.” [HP3] 

SYNERGIES 

BETWEEN 
LOW COLLABORATION   (…) health sector is not proactive enough in cooperating with 

other sectors. (…) there is no time allocation or financial or 
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HEALTHCARE, 

RESEARCH AND 

INDUSTRY 

● Inertia to collaborate with other sectors 
● Absent incentives for collaboration with other sectors  
● Resistance to collaborate with industry 
● Gap between research and entrepreneurship 

human resources allocation nor mandate or responsibility to 
actively network and liaise with other sectors.” [DM2] 
 

“Evidence for personalised prevention has existed for many 
years (...), as well as recommendations (...). However, in 
practice, things don't happen due to the inertia of healthcare 
systems. [HP6] 

 

“it require us to work with industries and there is a need to 
understand and accept this.” [R3] 
 

 “(…) first gap is turn an academic into a product or a test (…) 
takes a long time. The second gap (…) you need to persuade 
the health system to use it.” [R3] 
 

“(…) getting academics to understand entrepreneurship. [R3] 

ELSI 

LACK OF DATA GOVERNANCE AND REPORTING 

REGULATION 

● Lack of a legal and regulatory framework for health data 
● Lack of governance, legal and ethical frameworks 
● Lack of ELSI guidelines for reporting research findings to 

patients  
 

DATA PROTECTION ISSUES 

● Data privacy and security issues 

“ (...) problems with the governance, legal and ethical there 
are many questions unanswered, and many countries are 
very far from having real strategies.” [DM3] 
 

“(...) reason to report back to the participant, but there's no 
guideline on it.” [R1] 
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● Insecurity regarding data protection  
● Guarantee compliance with GDPR  
● Discretionary adoption of GDPR at the national level 

relative to access to genomic and health data 

“(...) people are afraid to share their personal data because 
they’re afraid it can be used against them, (…) people they 
don’t think the systems in place are robust enough from a 
cyber security perspective (...)” [DM3] 
 

“The fact is that the GDPR has been adopted differently by 
different member countries, which is certainly an obstacle to 
the uniform development of research.” [R4] 

AWARENESS, 

EDUCATION AND 

LITERACY 

POLICY MAKERS 

 

 LACK OF AWARENESS AND LITERACY 

● Low awareness and literacy of policy makers regarding 
personalised prevention 

● Low awareness of policy makers regarding personalised 
prevention benefits 

● Perception of personalised prevention approaches still 
in the research realm 

● Lower perception of the positive impact of personalised 
preventive strategies in health outcomes 

 

LOW POLITICAL INTEREST 

● Asynchrony between health outcomes and political 
cycles  

● Political influence on the allocation of resources/ 
political determinants of health  

 

“I think that what is lacking is a greater perception on the part 
of political decision-makers, of the importance of prevention 
strategies, with regard to their results, the health gains that 
the population will have.” [DM4] 
 

 “When we talk about prevention strategies, we are talking 
about strategies whose results we will only be able to 
measure in the medium-long term. And if we are talking 
about political cycles of 4-5 years (…) they are not very 
attractive for a politician to implement.” [DM4] 

 

“Evidence needs to be better communicated to policy 
makers, we are bombarded with too much information (…).  
(...) we still need to have the best scientific evidence to date 
and how we can act on it. (...) Academy has to get closer to 
policy makers, using easier language.” [DM4] 
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“We need to shift the perception, particularly among 
politicians, policy-makers (…) that personalised prevention, 
along with public health in general, is a burden on the 
healthcare system” [DM5] 
 

 “it is very important to convey the concept that new 
technologies in the area of personalised prevention are not 
the preserve of a few from the scientific world, but are 
essential tools for everyone, this awareness can stimulate 
need and promote investment.” [R4] 

HEALTH 

PROFESSIONALS 

     LOW AWARENESS AND INSUFFICIENT KNOWLEDGE  

● Insufficient awareness of benefits of personalised 
prevention approaches / low perception of benefits and 
risks  

● Perception of personalised prevention approaches still 
in the research realm 

● Perception of personalised prevention approaches as 
very costly  

● Perception of personalised prevention approaches as an 
emergent research field 

● Stigma of genetics as dangerous 
● Low awareness of personalised prevention in public 

health professionals 
 

     INSUFFICIENT TRAINING 

● Insufficient training and information about 
personalised prevention approaches for clinical practice  

“(...) health care providers are often the first ones who are 
unaware of the possibility of personalised prevention (…)” 
[CP3] 

 

 “The perception of doctors and decision-makers in the 
healthcare system regarding personalised prevention as a 
field of research and something that is more of a future 
concept rather than something that can already be 
implemented.” [HP6] 
 

“(…) The perception regarding personalised medicine is that 
it is associated with complex and expensive studies and that 
it will only be something of the distant future.” [HP2] 
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● Insufficient knowledge of existing evidence 
● Insufficient communication skills of health professionals 
● Lack of training/knowledge about genetic information 

utility  
● Lack of training of medical students in a prevention 

setting 
● Lack of training on communication with patients  
● GPs low health literacy level 

“The stigma of genetic as a dangerous issue and not to be 
considered as useful biomarkers like all the others.” [HP8] 

 

“(…) the lack of education is a major barrier. General 
practitioners are not fully aware of the advances that the 
medical world is making, due to a lack of training. In fact, they 
tend to use outdated approaches and models, due to a lack 
of education.” [HP3] 
 

“ (…) the lack of specific training on doctor-patient 
communication strategies means that the doctor improvises 
when communicating with the patient/citizen.” [HP3] 

CITIZENS AND 

PATIENTS 

     LOW HEALTH LITERACY LEVEL AND KNOWLEDGE 

● Low health literacy level of citizens 
● Insufficient health information and literacy 
● Lack of knowledge about the benefits and risks 
● Lack of training/knowledge about genetic information 

utility 
● Lack of knowledge hinders patients involvement 
● Lack of a widespread transmission of knowledge beyond 

doctor-patient relation  
● Unsatisfied patient information needs 
● Lack of health literacy programs 
● Lack of knowledge about current programs 
● Lack of education for prevention 
 

“ (…) many individuals may not be aware of the availability, 
benefits, and importance of participating in screening 
programs or other personalised prevention initiatives (…) 
lack of trust and perceived benefits in healthcare systems, 
concerns about privacy, and perceived low personal 
relevance of personalised prevention strategies.” [DM5] 
 

“people only want to learn about a disease when they are 
directly or indirectly affected by it.” [CP2] 

 

“Communication about personalised medicine and the 
amount of information provided are insufficient [to 
citizens/patients] in the context of an overcrowded 
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     LOW AWARENESS   

● Lack of awareness of non-attendance impact  
● Lack of awareness and/or knowledge about available 

personalised prevention strategies  
● A perception shift is needed for general acceptance of 

personalised prevention 
● Low awareness and/or understanding of health benefits 

of prevention  
● Low recognition of personal relevance  

 

 

MISINFORMATION/DISINFORMATION 

● Misinformation  
● Disinformation 
● Information biases influences patient/citizens attitude 

information space, which includes fake news as well as 
incomplete or distorted information (...)” [HP6] 

 

“The information and advice source. (…) instead of asking 
qualified professionals for a second or third opinion, we 
[citizens/patients] ask a neighbour, a co-worker or, worse, 
the internet, without validating the source of the answer.” 
[CP1] 

 

“It depends on how we communicate with patients (…) 
Usually patients embrace the initiative in a good way, but it 
is crucial how the information comes through.” [HP9] 

PERSONAL 

ATTITUDES 

HEALTH 

PROFESSIONALS 

RESISTANCE TO CHANGE 

● Resistance to change current medical practices  
● Professional resistance  
● Medical paternalism  
● Lack of motivation/resistance to change established 

practice  
● Professional conflicting interests  
● Lack of trust on the promised benefits of personalised 

prevention 

“I believe that there is resistance from various sectors to 
these [preventive] programs. there can be competition for 
the same resources, at the limit. There may also be issues 
related to the resistance of professionals themselves to 
developing these programs.” [DM1] 
 

“(…) the paternalistic attitude of the medical profession and 
the limited involvement of patients, and especially citizens, 
in co-creating pro-health solutions.” [HP6] 
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“Mistrust and distrust of the benefits of these technologies, 
due to lack of evidence.” [HP3] 
 

CITIZENS AND 

PATIENTS 

STIGMA  

● Fear of health data misuse  

 Fear of discrimination 
● Stigma related to genetic data  
● Perceived stigma  
 

     FEAR AND DISCONFORT  

● Fear of results 
● Fears of health risks (radiation exposure) 
● Invasive nature of screenings  
● Patients’ discomfort 
● Inconvenience for patients 
● Insecurity 
● Lack of confidence  
● Negative psychosocial impacts of results/information 
● Religious beliefs 
 

    LACK OF MOTIVATION 

● Lack of motivation for prevention due to focus on 
treatment attitude 

● Lack of patients motivation 
● Lack of trust  
● Insufficient patient empowerment 

“(...) there is a stigma on the use of genetics that may lead to 
community to a non accepting stage.” [HP8] 
 

“(...) lack of awareness of the great advantage of an early 
diagnosis (…) combined with fear of finding something in the 
screening.(...) And then the inconvenience of the screening 
itself (...)” [CP2] 
 

“The psychological repercussions of screening results on 
patients. How will genetic-based risk information be 
handled.” [HP5] 
 

 (...) For prevention, you're healthy, you say, why should I 
bother? So, it's also a personal attitude of healthy citizens 
that is not helping implementation of prevention, not 
everybody is very aware and conscious.” [R1] 

 

“Involvement of patients, in general, is not sufficient, both 
because of lack of information and knowledge, and because 
of lack of trust.” [HP3] 
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Table 14. Main Barriers and Bottlenecks for the Adoption of Personalised Preventive Strategies (Interviews) 

 

● Incapacity of family members involvement  “(…) reduced trust in doctors, the healthcare system, and 
science (…) among a large portion of the population.” [HP6] 
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3.2.2 SURVEY OUTCOMES 

Participants Characteristics   

Findings presented are drawn from the initial 200 responses received to the survey. Table 15 
shows the percentage of responses from each stakeholder group in the survey:  Citizens and 
Patients, Health Professionals, Researchers, and Policy Makers. The distribution reveals that 
the highest number of respondents belong to the Citizens and Patients category. The smallest 
number of responders were in the Policy Makers category, possibly aligning with its relatively 
lower frequency.  

Table 15. Stakeholders    

GROUPS n % 

Citizens and Patients 73 37% 

Health Professionals 41 21% 

Researchers 67 34% 

Decision Makers 19 10% 

Total 200 100% 

 

Table 16 examines the gender distribution among the participants. Around two-thirds of the 
respondents are female, suggesting a potentially greater interest in the subject matter among 
women compared to men. 

 

Table 16. Gender   

GENDERS n % 

Male 66 33% 

Female 132 66% 

Non-binary 0 0% 

Other 0 0% 

Do not want to answer 2 1% 

Total 200 100% 

 

 

Table 17 shows the age distribution of the participants. The survey exclusively targeted adults 
aged 18 and above. The majority of respondents fall within the 40 to 60-year age range. 
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Table 17. Age   

AGE GROUPS  n % 

18 - 29 yrs  21 11% 

30 - 39 yrs 38 19% 

40 - 49 yrs 50 25% 

50 - 59 yrs 54 27% 

60 - 69 yrs 30 15% 

70 - 79 yrs 6 3% 

80+ yrs 1 1% 

Total 200 100% 

 

Table 18 shows the educational backgrounds of the respondents. Remarkably, a highly 
educated cohort emerges, with 41% possessing a master's degree and 51% having pursued 
doctoral studies. This was expected for health professionals, researchers and policy makers 
but possibly unexpected for citizens and patients group. However, citizens and patients’ 
respondents show a similar education level distribution, with an accumulated percentage of 
master's and PhD degrees of 86%, vs 92% for all participants. These results can be attributed 
to several factors: the survey was conducted in English, excluding citizens and patients with 
insufficient English proficiency; the subject matter is complex, and even though we attempted 
to make the questions more accessible, they may still be too difficult for citizens with lower 
education level; finally, it was difficult in this short time to disseminate the survey evenly 
among European citizens, and it must have reached predominantly those with higher levels of 
education.   

 

Table 18. Education level  

LEVELS n % 

Primary education 0 0% 

Secondary education 3 2% 

Bachelor's degree 12 6% 

Master's degree 82 41% 

Doctoral studies 102 51% 

Other 1 1% 

Total 200 100% 
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Table 19 shows the geographic distribution of respondents by country. The survey, 

disseminated at the European level through the communication channels of PROPHET, and 

reinforced by the WP2 team, has garnered responses primarily from Portugal, followed by 

Bulgaria, The Netherlands, Belgium, the United Kingdom, and Italy. Other European countries 

have contributed fewer than 10 respondents each. The observed asymmetry in terms of 

nationality, with a substantially higher number of answers from Portugal compared to other 

countries, might be introducing a bias. However, for each target group, we did not find any 

major differences in classifications (% of agreements, % disagreement, % of “neither agree nor 
disagree” or % of “Don’t know”) between the overall respondents (including Portugal) and the 
respondents excluding those from Portugal. To enhance the robustness of the findings, the 

survey's online availability will be extended, and dissemination across Europe, after the 

summer vacation period is finished, will be intensified to encourage a more diverse participant 

base. 
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Table 19. Country   

COUNTRIES n % 

Austria  5 3% 

Belgium 12 6% 

Bulgaria 16 8% 

Croatia 0 0% 

Cyprus 1 1% 

Czech Republic 2 1% 

Denmark 1 1% 

Estonia 4 2% 

Finland 8 4% 

France 9 5% 

Germany 3 2% 

Greece 1 1% 

Hungary 1 1% 

Ireland 2 1% 

Italy 10 5% 

Latvia 0 0% 

Lithuania 0 0% 

Luxembourg 1 1% 

Malta 0 0% 

Netherlands 14 7% 

Poland 1 1% 

Portugal 68 34% 

Romania 1 1% 

Slovakia 1 1% 

Slovenia 2 1% 

Spain 3 2% 

Sweden 8 4% 

UK 12 6% 

Other 14 7% 

Total 200 100% 
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Main Barriers and Enablers to the Adoption of Personalised Preventive 

Strategies 

 

In this section, we present the most significant survey findings. We highlight the key barriers 
identified by each stakeholder group and analyse how distinct stakeholders respond to 
common pivotal questions.  
The questions in the survey were developed based on barriers identified by experts in the 
interview phase, which were transformed into statements for the respondents to select a level 
of agreement or disagreement with the statement, using a Likert scale. To simplify the data 
analysis in this report, we have added the percentages of Agree with Strongly agree, as well 
as Disagree with Strongly disagree. Below we highlight the major agreement levels (% 
provided are for agreements, unless stated otherwise). We also stress the statements with 
higher rates of disagreement, which indicate that the survey responses did not validate the 
experts’ views on a particular barrier. 
The questions asked to citizens and patients (CTB) were specifically developed for this 
stakeholder group in a less technical language. For the other stakeholder groups there is a set 
of common questions (HDR) to which each of the groups answered, and a set of questions 
specific for Policy makers (PM), Health professionals (HP) and Researchers (R). 

 CITIZENS AND PATIENTS 

The survey included a question allowing the separation of answers from respondents with a 
self-reported chronic disease (Patients, N=24 (33%)) from those from respondents without 
any known disease (Citizens, 49 (67%)). The Citizens and Patients stakeholder group answers 
were analysed together, and we expect to do a finer analysis later if numbers of respondents 
for each group increase.  
Citizens and patients identified the most significant barriers in two main sub-themes: (i) 
Inequities in accessing the healthcare system and (ii) Awareness and education among citizens 

and patients. 
Regarding access challenges, the survey reveals a strong agreement consensus among 
respondents in two statements. Firstly, "Insufficient access to primary care services may 
hinder adherence to personalised prevention approaches" (question CTB10), which garnered 
an 89% agreement. Secondly, "Citizens and patients might face limitations in accessing specific 
personalised prevention procedures due to their socio-economic status" (question CTB17), 
achieving a high 90% agreement (Figure 6). 

The survey responses also underscore the substantial barrier posed by low health literacy 
levels among citizens and patients concerning personalised prevention. An overwhelming 86% 
express the viewpoint that "Citizens and patients lack sufficient information to decide whether 
they wish to engage in personalised prevention programs" (question CTB5). Furthermore, 89% 
believe that "Citizens and patients lack adequate information about available prevention 
programs" (question CTB4) and an even higher percentage, 95%, feel that "Citizens and 
patients are insufficiently informed about the importance of personalised prevention 
approaches based on their health indicators, biomarkers, or family health history" (question 
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CTB3). Additionally, 77% of respondents believe that "Health professionals do not adequately 
inform or recommend participation in personalised prevention approaches “(question CTB8), 
suggesting that communication between healthcare professionals and citizens and patients 
on the subject of personalised prevention may require improvement.  
Regarding the sub-theme Personal attitudes, fears, and discomfort, Citizens and patients 
exhibit greater apprehension about “experiencing pain or adverse effects to personalised 
prevention approaches” (question CTB23 – 74%), as well as the possibility of “discovering 
disease or facing death when adhering to personalised prevention approaches” (question 
CTB24 - 74%), while there was no great agreement with feelings of “embarrassment or 
discomfort with some personalised prevention procedures” bing a barrier (question CTB22 - 
33%). 
Some questions gathered agreement levels below the expectation suggested by the 
interviews, indicating that the question subjects are not strong barriers. For question CTB21, 
"Citizens and patients fear discrimination from providers of personalised prevention 
approaches" the level of agreement was 47%, while 21% disagree and 33% were neutral 
(neither agree nor disagree or don’t know). Similarly, the question CTB16 “Personal beliefs, 
cultural or religious, may prevent citizens and patients from participating in certain 
personalised prevention procedures" also received a relatively low level of agreement (59%), 
with 14% disagreement and 41% neutral. We did not collect any information on religion or 
ethnicity. To gain clarity on this matter, a larger and more diverse respondent pool will be 
instrumental. Finally, lack of trust in health professionals or the health system is also not an 
important barrier to adhesion to personalised prevention approaches, as shown by a 35% 
disagreement to CTB14, “Patients and citizens do not sufficiently trust health professionals, 
health systems or scientific research”
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Figure 6. Agreement rates for selected questions to the stakeholder group Citizens and Patients (CTB)
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 POLICY MAKERS 

Policy makers have identified barriers and bottlenecks primarily within the healthcare system, 
particularly concerning strategic sub-themes (i) Clinical practices and (ii) Ethical, legal, and 

social implications (ELSI).  
Among these challenges, two critical barriers (PM2 and PM4) stand out, both of which show 
a notable agreement rate of 95% among respondents. The first significant obstacle is “… the 
need to advance the legal and regulatory frameworks for sharing genetic data” (PM4). This 
underscores the complex ethical and legal considerations surrounding the exchange of such 
sensitive information, which have not yet been solved. The second pressing barrier refers that 
“Economic models that demonstrate costs and benefits for personalised prevention are 
lacking” (PM2). These models are pivotal in establishing the viability and rationale for 
personalised prevention strategies in healthcare systems and are thus fundamental to support 
decisions from policy makers (Figure 7). 
The prevailing opinion, shared by 89% of policy maker respondents, is that healthcare systems 
do not sufficiently prioritise preventive medicine (“Healthcare systems are not sufficiently 
focused on prevention medicine” - HDR 14). This disproportionate focus on treatment 
warrants a paradigm shift towards emphasizing proactive prevention measures. Furthermore, 
a lack of strategies for personalised prevention in healthcare policies has been identified. A 
substantial 84% of policy makers agree that “There is a lack of strategy in health policies to  
support the implementation of personalised prevention approaches” (HDR12). A related 
concern is that "An insufficient coordination and cooperation among different governing 
sectors (health, social, environmental, etc.) hinders the formulation of personalised 
prevention policies” (PM1- 84% agreement). 
A shortage in critical services, resources, and equipment required to operationalise 
personalised prevention strategies within healthcare systems was also highlighted by policy 
makers. Accordingly, the question “There is a lack of critical services, resources and equipment 
to operationalise personalised prevention strategies in health systems (HDR15), reached an 
84% agreement consensus. Similarly, the scarcity of human resources available to work on 
personalised prevention initiatives is stressed: “There are limited human resources to allocate 
to personalised prevention programmes in health systems” (PM6) with 79% of respondents 
agreeing with this concern.
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Figure 7. Agreement rates for selected questions to the stakeholder group Policy Makers (PM and common questions HDR) 
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 HEALTH PROFESSIONALS  

Results for selected questions to health professionals are shown in Figure 8. Overall, health 
professionals demonstrated a remarkable consistency in identifying a set of barriers, with 
high agreement levels equal to or surpassing 90%. The leading concern is related to low 
investment levels, with a substantial 93% agreement on the statement "Governments do 
not adequately support or allocate funds for the implementation of personalised 
prevention programs" (HDR11). Echoing concerns emphasized by policy makers, another 
main barrier is the absence of a cohesive strategy for personalised prevention within the 
healthcare system, as highlighted by a 90% agreement for question “There is a lack of 
strategy in health policies to support the implementation of personalised prevention 
approaches” (HDR12). Also aligned with policy makers, a third concern emerging is related 
to ethical, legal, and social issues (ELSI), particularly concerning data protection information 
for citizens. Namely, 93% of health professionals agreed that "Citizens are not sufficiently 
informed about how their personal health data can be protected while using personalised 
prevention approaches" (HDR5). 
Health professionals further strongly agreed with a lack of knowledge and awareness 
regarding personalised prevention, both among policy makers and citizens and patients. A 
meaningful 90% of health professionals agreed that "Policy makers have insufficient 
knowledge about personalised prevention strategies" (HDR9). Furthermore, 93% of health 
professionals believe that "Patients are not adequately informed about the available 
personalised prevention options for managing disease progression" (HDR4), while 88% 
agreed with the statement "Citizens aren't aware of the purpose and importance of 
personalised prevention approaches" (HDR3).  An additional 83% concurred with the idea 
that "There is a lack of accurate information for citizens about disease risk factors and 
personalised prevention strategies" (HDR2). 
Remarkably, 73% of health professionals, who are pivotal for the successful 
implementation of personalised prevention, agreed that "Health professionals lack a clear 
understanding of personalised prevention." This critical barrier identified by health 
professionals will have a cascading effect on other issues, raising additional barriers and 
bottlenecks for the adoption of personalised prevention strategies in health systems. 
Health professionals are also introspective about their own preparedness to confront the 
challenges associated with personalised prevention. A significant 83% agreement 
consensus emerged around the assertion that "Health professionals possess insufficient 
knowledge concerning personalised prevention strategies" (HDR6). Furthermore, an 
overwhelming 93% majority concurred that "Health professionals lack adequate 
understanding of the application of genetics and genomics in personalised prevention" 
(HDR7). 
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     Figure 8. Agreement rates for selected questions to the stakeholder group Health Professionals (HP and common questions HDR)
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Moreover, health professionals recognized that there is a shortage of opportunities for their 
training in personalised prevention strategies, as emphasized by a 93% agreement to the 
statement "There is a lack of training of Health professionals in personalised prevention 
strategies" (HP12). Equally relevant, 83% acknowledged the absence of training for health 
professionals in effectively communicating personalised prevention strategies to patients, as 
stated in "Health professionals lack training in effective patient communication regarding 
personalised prevention strategies" (HP13). These insufficiencies in professional training have 
further repercussions. The recognition that health professionals are not able to provide adequate 
information supporting citizen enrolment in personalised prevention programs, is evident from 
the 83% agreement with the statement "There is a lack of information provided by health 
professionals regarding enrolment in personalised prevention programs" (HP14). 
In sum, the health professionals' acknowledgment of their own information gaps and limitations 
in effectively communicating personalised prevention strategies underscores the need for 
comprehensive training initiatives. Addressing these challenges is vital for fostering a more 
informed and engaged approach to personalised prevention among both health professionals 
and the broader public. 
Overall, the health professionals’ survey outcomes underscore the prevailing feeling that 
awareness and training, strategy development, and investment are pivotal factors in addressing 
the challenges posed by personalised prevention approaches. 

 RESEARCHERS 

The levels of consensus of researchers to the survey statements were not as homogeneous at for 
the health professionals and policy makers stakeholders groups, with whom they shared 18 
questions. Research did not reach a level of agreement equal to or greater than 90% for any of 
the barriers they were queried about, while such high levels of consensus were found for health 
professionals and policy makers (see Figure 9).  
Researchers are in alignment with health professionals and policy makers regarding the assertion 
that “Healthcare systems lack sufficient focus on preventive medicine” (HDR 14, with 87%) and 
that “There is a lack of strategy in health policies to support the implementation of personalised 
prevention approaches” (HDR 12, with 85% agreement). They further corroborate health 
professionals regarding the “… lack of critical services, resources and equipment to 
operationalise personalised prevention strategies in health systems” (HDR15 - 79%). Additionally, 
researchers also identified barriers related to citizens and patients within the ELSI and Awareness 
themes: "Citizens lack sufficient information about ensuring the protection of their personal 
health data when utilizing personalised prevention approaches" (question HDR 5 - 81%), and 
"Citizens lack awareness regarding the purpose and significance of personalised prevention 
approaches" (question HDR3 - 79%). 
Regarding the subset of questions addressed only to research (R), which focused specifically on 
research and innovation issues, this group agrees that “There is a lack of support for the effective 
transfer of innovation from research to clinical practice” (question R7, 73%). Their agreement 
levels were lower regarding the “… lack of knowledge about the initiatives and funding 
opportunities for encouraging personalised prevention” (question R6 – 54%). 
For questions R1-R4 rates of agreement were comparatively lower, with a substantial proportion 
of neutral answers (don’t know or neither agree nor disagree). For instance, the rate of 
agreement to “There is insufficient research in the area of personalised prevention" was 
relatively low (R3, 48% agreement, with 37% neutral), as was to "There are a limited number of 
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groups working on research about personalised prevention" (R2, 48% agreement, with 38% 
neutral).  
The same pattern emerged for questions related to funding "There is a lack of competitive 
funding streams dedicated to research in the field of personalised prevention" (R1, agreement 
46%, with 42% neutral) and quality of research "The quality of the methodology of research in 
the area of personalised prevention is insufficient" (R4, the agreement 37%, with 48% neutral). 
For all these questions the rates of disagreements are low, suggesting a lack of knowledge in the 
area.
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Figure 9. Agreement rates for selected questions to the stakeholder group Researchers (R and common questions HDR)
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4 Discussion 
Personalised prevention, a pivotal approach in the management of chronic diseases, has 
garnered significant attention in the research landscape. In a first analysis, through an 
extensive literature review, we observed a pronounced focus on cancer, followed by 
cardiovascular diseases, within the realm of personalised prevention strategies. This emphasis 
aligns with the extensive research and the more established understanding of the genetic 
aspects of underpinnings of tumour pathophysiology compared to the impact of lifestyle 
factors on genetic components in cardiovascular diseases. In this context, the research has 
particularly emphasised tertiary prevention strategies especially for cancers, exemplified by 
breast cancer, where therapeutic interventions have been extensively studied by analysing 
tissue samples from affected individuals, enabling targeted and personalised therapies. This 
underscores the growing emphasis on tailored treatment plans, designed to suit each patient's 
unique genomic profile, numerically exceeding primary preventive measures like prophylactic 
surgical interventions and secondary prevention tactics, such as increasing screening 
frequency in high-risk individuals.  
Conversely, in the context of cardiovascular diseases, pharmacogenomics plays a vital role, 
driven by the need for personalised therapeutic approaches based on individual genetic 
profiles. However, primary prevention assumes greater significance in the overall 
management of cardiovascular conditions due to its emphasis on lifestyle interventions, such 
as dietary modifications and physical activity. As a result, genomics facilitates the 
identification of individuals with a heightened risk of cardiovascular diseases, a group that 
may not be identified by conventional clinical predictive models. This newfound identification 
empowers healthcare professionals to recommend personalised lifestyle modifications to 
these high-risk individuals, encouraging the adoption of healthier habits that effectively 
counteract or diminish the likelihood of cardiovascular events. 
Moreover, our exploration of secondary personalised prevention strategies has revealed a 
comparatively lower volume of literature, compared to the tertiary prevention strategies. One 
possible explanation for this disparity may be the presence of effective screening methods 
already in place for certain chronic conditions, such as cancer screenings aimed at the general 
population, with particular reference to breast, colorectal and cervical cancer. Nevertheless, 
we acknowledge the potential for increased effectiveness and cost-effectiveness by 
implementing traditional screening on individuals identified as high-risk based on their genetic 
profiles, thus offering further stratification in the population and personalised clinical 
pathways. Examples in this regard currently include genetic testing to family members of 
individuals with conditions with a genetic aetiology. These include many of the conditions 
mentioned in the arc of the review study, including syndromes and predisposing mutations 
for the onset of oncologic diseases (BRCA1/2, Lynch, Li-Fraumeni, FAP, and many others), 
cardiomyopathies and arrhythmias, and metabolic type diseases. Performing cascade testing 
and the subsequent early identification of these conditions allows risk reduction strategies 
and individualised screening pathways to be set up in affected family members in order to 
mitigate their burden and promoting the effective use of resources from the perspective of a 
value-based system. Confirming this, these considerations are reflected in analyses conducted 
by the Center for Disease Control in the area of public health genetic applications. The CDC, 
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has identified applications for which there is strong evidence to support implementation, 
including analyses of the cost-effectiveness of the tools, which are collected within the Tier1 
class. These include some of the very conditions we highlighted, including Hereditary Breast 
and Ovarian Cancer Syndrome, Lynch Syndrome, Familial Hypercholesterolemia. (324) In the 
area of applications to the general population, the same level of evidence is not available to 
date at the level of implementing large-scale personalised prevention strategies. Therefore, it 
is necessary to direct future efforts in assessing the health impact but also the sustainability 
of these approaches to the general population, focusing particularly on primary and secondary 
prevention. 
However, it is worth noting that other chronic conditions, such as neurodegenerative and 
psychiatric disorders, have received comparatively less attention and research, despite their 
recognised substantial relevance for healthcare systems. 
However, despite the vast number of results of this review, the state of implementation and 
adoption of personalised strategies for prevention of chronic disease are still far from being 
optimal. Infact, while some centres have made strides in adopting personalised prevention 
approaches, utilising targeted therapies, pharmacogenomics, and cascade testing for 
pathologies, such as breast cancer and Lynch syndromes, much remains to be accomplished 
in other areas. Indeed, despite the remarkable advancements in personalised prevention, it is 
essential to recognise that a considerable portion of these innovative strategies is still in the 
trial phase and requires further demonstrations in terms of effectiveness and health benefits. 
This highlights the need for sustained efforts to promote clinical studies and translational 
research, in order to widespread the adoption of personalised prevention strategies in various 
healthcare settings.  
Amidst these challenges, there is undoubtedly a promising prospect for the future. The 
emergence of national genomic strategies in several European countries and beyond, 
particularly exemplified substantial genome sequencing efforts, marks a significant step 
forward in preventive healthcare. These groundbreaking advancements not only offer a 
deeper understanding of genetic predispositions to chronic diseases but also pave the way for 
personalised prevention strategies tailored to individual needs. 
Concerning the bottlenecks hindering the implementation of personalised prevention 
approaches, a notable alignment emerges between the findings obtained through the 
comprehensive review of scientific literature and the insights obtained from consultations 
with stakeholders via interviews and surveys. 

First and foremost, the results of our literature review underscore a critical issue: the 
deficiency of robust evidence supporting the clinical efficacy of personalised prevention 
approaches, particularly in the context of utilising omics technologies in primary and 
secondary prevention. This dearth of evidence poses a significant challenge to the widespread 
implementation of these techniques within healthcare systems. It calls for a concerted effort 
from the scientific community to generate the necessary data and evidence that can 
substantiate the clinical utility of these preventive strategies. 
Moreover, the inherent complexity of studying the long-term clinical effects of preventive 
measures becomes evident. Such studies entail extended timelines, leading to increased costs 
and logistical complexities, including patient recruitment, managing information flow, and 
retaining participants within the study. These logistical challenges further emphasize the need 
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for sustained commitment and resources in research endeavours aimed at evaluating 
personalised prevention approaches. 
Additionally, our study highlights the issue of healthcare inequalities, particularly those of a 
social nature, which hinder access to healthcare services. There is a legitimate concern that 
the implementation of personalised prevention approaches, without clear regulation and 
integration into existing healthcare systems, may inadvertently exacerbate these disparities. 
This underscores the importance of establishing well-defined pathways and reimbursement 
systems to ensure equitable access to personalised prevention for all segments of the 
population. 
A third major bottleneck revolves around the potential psychological impact on patients and 
their families when confronted with information regarding their risk of developing chronic 
conditions. The receipt of such information should be accompanied by expert counselling and 
support to help individuals comprehend the actual risk and guide them toward meaningful 
preventive interventions. Managing this information independently may not lead to positive 
lifestyle changes and could even discourage individuals from taking beneficial actions. 
Regarding the results the stakeholder consultations and survey, we found a remarkable 
consistency between the barriers identified by the interviewed experts and high levels of 
agreement from the survey respondents, for all four stakeholder groups.  
Overall, there were four main barrier areas that were highlighted by all stakeholder groups, 
and that have cascading implications for adoption of personalised prevention: 

1. The health systems are fully geared towards care and not towards prevention. This 
has enormous implications for development of strategies for personalised 
prevention, for funding and adequate resources, for reimbursement processes and 
equity of access, and for incentives for research, all of which were highlighted as 
barriers for personalised prevention; 

2. Awareness and understanding of the personalised preventions concept is low for 
all stakeholder groups, explicitly acknowledged by citizens and patients, policy 
makers and health professionals, but also apparent in the neutral opinions to some 
questions to researchers. The implications of this lack of awareness and 
understanding are different for the different stakeholder groups, but warrant 
urgent tackling; 

3. Following from the latter barrier, the lack of basic and life-long training for health 
professionals, of actions to document and raise interest of policy makers, as well as 
of a true interest in improving literacy of citizens and patients are also main 
challenges, and crucial to change the prevailing attitudes in health systems focusing 
almost exclusively on treatment and very little on prevention of disease; 

4. Insufficient evidence of cost-efficiency, of research, of regulation for translation 
were also highlighted as main issues to be addressed that will have a major impact 
in the change of health systems focus from care to prevention. 

Experts interviewed during our study often raised similar barriers and challenges, offering 
comprehensive insights. However, to ensure that survey respondents had the opportunity to 
address issues not addressed by the experts and/or adequately represented in the survey, we 
included an open-ended question soliciting additional thoughts and suggestions regarding 
additional significant barriers or challenges to the sustainable adoption of personalised 
prevention strategies. 
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The open responses raised several noteworthy barriers:  

1. The long time required to realise the benefits of prevention investments; 

2. The scarcity of emerging professions like bioinformatics and clinical data scientists, 
essential in multidisciplinary teams for research and implementation of personalised 
prevention strategies; 

3. Questions about the feasibility of altering human behaviour,namely lifestyle and 
cultural habits changes for effective disease prevention, particularly among young 
people; 

4. Uncertainty regarding the appropriate partners in healthcare systems to develop 
pharmacogenomics for preventing adverse drug reactions or lack of treatment 
efficacy; 

5. The limited integration of personalised prevention into community-level healthcare 
systems, such as primary care or community pharmacies. 

Some responses also emphasised that personalised prevention cannot solely rely on genetics 
but should address additional barriers and enablers, although these were not explicitly 
outlined. 
These barriers are interconnected and addressing them collectively is essential for effective 
solutions. Many of these challenges are not exclusive to personalised prevention but apply 
broadly to prevention efforts at various levels and to personalised medicine in general. 

In summary, the pursuit of solutions that pave the way for the real adoption of personalised 
prevention will necessitate a collaborative effort to enhance the visibility of this concept and 
involve all stakeholders in a shared mission to seamlessly integrate personalised prevention 
into healthcare systems. 
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5 Summary 
Whithin the PROPHET project's, this deliverable represents a comprehensive mapping that 
sheds light on the landscape of personalised prevention approaches of chronic diseases and 
their implementation challenges in Europe and beyond. Despite the significance of chronic 
diseases and their burden on healthcare systems, our findings reveal a multifaceted scenario 
in which tertiary prevention takes precedence, while the emphasise on secondary and tertiary 
prevention remains limited. This trend is likely driven by substantial investments in 
therapeutic interventions, which are the main strategies for tertiary prevention, and the 
difficulty of implementing preventive strategies in healthy or asymptomatic individuals, 
funamental for primary and secondary prevention.  

Furthermore, cancer prevention receives substantial attention due to a deeper understanding 
of genetic factors, while cardiovascular diseases receive less focus, underestimating the 
influence of DNA and underscoring the role of lifestyle factors. 
Nevertheless, despite the wealth of insights into personalised prevention approaches, their 
current implementation within healthcare systems falls short of sufficiency. Several 
interconnected barriers contribute to this gap, including the prevailing emphasis on treatment 
over prevention within healthcare systems, a lack of awareness and understanding among 
healthcare professionals and the public, insufficient training, limited interest from 
policymakers, and low health literacy levels among citizens. Additionally, the absence of 
evidence on costs, research, and regulation further hinders the integration of these strategies. 
In conclusion, our research highlights the need for tailored strategies that address unique 
challenges across disease categories and settings. This comprehensive mapping serves as a 
valuable resource for policymakers, healthcare professionals, and stakeholders aiming to 
advance personalised prevention efforts in Europe, showcasing both opportunities and 
challenges in the pursuit of improved health outcomes for all. 

  



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

7
9 

  

 

6 References  
1. Ricciardi W, Boccia S. New challenges of public health: bringing the future of 

personalised healthcare into focus. Eur J Public Health [Internet]. 2017 [cited 2023 Feb 
1];27:36–9. Available from: https://allofus.nih.gov/ 

2. Pastorino R, De Vito C, Migliara G, Glocker K, Binenbaum I, Ricciardi W, et al. Benefits 
and challenges of Big Data in healthcare: an overview of the European initiatives. Eur J 
Public Health [Internet]. [cited 2023 Feb 1];29:23–7. Available from: 
https://cordis.europa.eu/en, 

3. NOTICES FROM EUROPEAN UNION INSTITUTIONS, BODIES, OFFICES AND AGENCIES 
COUNCIL Council conclusions on personalised medicine for patients. [cited 2023 Jul 31]; 
Available from: www.permed2020.eu 

4. Kick off of the “PROPHET” project.  
5. Noncommunicable diseases [Internet]. [cited 2023 Jul 30]. Available from: 

https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases 

6. Boccia S, Ricciardi W. Personalized prevention in oncology: integrating the current 
approaches for the benefit of population health. Eur J Public Health [Internet]. 2022 
Nov 9 [cited 2023 Feb 1]; Available from: https://academic.oup.com/eurpub/advance-
article/doi/10.1093/eurpub/ckac163/6815624 

7. Pastorino R, Loreti C, Giovannini S, Ricciardi W, Padua L, Boccia S. Personalized 
Medicine Challenges of Prevention for a Sustainable Personalized Medicine. J Pers Med 
[Internet]. 2021 [cited 2023 Feb 1];311. Available from: 
https://doi.org/10.3390/jpm11040311 

8. Home - PROPHET [Internet]. [cited 2023 Jul 30]. Available from: 
https://prophetproject.eu/ 

9. International Consortium for Personalised Medicine - ICPerMed [Internet]. [cited 2023 
Feb 1]. Available from: https://www.icpermed.eu/ 

10. Arksey H, O’Malley L. Scoping studies: towards a methodological framework. 
https://doi.org/101080/1364557032000119616 [Internet]. 2007 Feb [cited 2023 Feb 
1];8(1):19–32. Available from: 
https://www.tandfonline.com/doi/abs/10.1080/1364557032000119616 

11. Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension 
for Scoping Reviews (PRISMA-ScR): Checklist and Explanation. Ann Intern Med 
[Internet]. 2018 Oct 2 [cited 2023 Feb 1];169(7):467–73. Available from: 
https://pubmed.ncbi.nlm.nih.gov/30178033/ 

12. OSF [Internet]. [cited 2023 Jul 31]. Available from: https://osf.io/ 

13. Montserrat Moliner A, Waligora J. The European Union Policy in the Field of Rare 
Diseases. Adv Exp Med Biol [Internet]. 2017 [cited 2023 Jul 30];1031:561–87. Available 
from: https://pubmed.ncbi.nlm.nih.gov/29214592/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

8
0 

  

14. Rayyan - AI Powered Tool for Systematic Literature Reviews [Internet]. [cited 2023 Jul 
30]. Available from: https://www.rayyan.ai/ 

15. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 
2006;3(2):77–101.  

16. Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The 
PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 
[Internet]. 2021 Mar 29 [cited 2022 Jun 7];372. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33782057/ 

17. Smit AK, Allen M, Beswick B, Butow P, Dawkins H, Dobbinson SJ, et al. Impact of 
personal genomic risk information on melanoma prevention behaviors and 
psychological outcomes: a randomized controlled trial. Genet Med [Internet]. 2021 Dec 
1 [cited 2023 Jul 30];23(12):2394–403. Available from: 
https://pubmed.ncbi.nlm.nih.gov/34385669/ 

18. Benes LB, Brandt DJ, Brandt EJ, Davidson MH. How Genomics Is Personalizing the 
Management of Dyslipidemia and Cardiovascular Disease Prevention. Curr Cardiol Rep 
[Internet]. 2018 Dec 1 [cited 2023 Jul 30];20(12). Available from: 
https://pubmed.ncbi.nlm.nih.gov/30328514/ 

19. Andrei P, Battuello P, Grasso G, Rovera E, Tesio N, Bardelli A. Integrated approaches for 
precision oncology in colorectal cancer: The more you know, the better. Semin Cancer 
Biol [Internet]. 2022 Sep 1 [cited 2023 Jul 30];84:199–213. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33848627/ 

20. El Hage Chehade H, Wazir U, Mokbel K, Kasem A, Mokbel K. Do online prognostication 
tools represent a valid alternative to genomic profiling in the context of adjuvant 
treatment of early breast cancer? A systematic review of the literature. Am J Surg 
[Internet]. 2018 Jan 1 [cited 2023 Jul 30];215(1):171–8. Available from: 
https://pubmed.ncbi.nlm.nih.gov/28622841/ 

21. Ogino S, Nowak JA, Hamada T, Milner DA, Nishihara R, Ogino S, et al. Insights into 
Pathogenic Interactions Among Environment, Host, and Tumor        at the Crossroads of 
Molecular Pathology and Epidemiology. ANNUAL REVIEW OF PATHOLOGY: 
MECHANISMS OF DISEASE, VOL 14. 2019;14:83–103.  

22. Božina N, Kirhmajer MV, Šimičević L, Ganoci L, Skvrce NM, Domjanović IK, et al. Use of 
pharmacogenomics in elderly patients treated for cardiovascular diseases. Croat Med J 
[Internet]. 2020 Apr 1 [cited 2023 Jul 30];61(2):147. Available from: 
/pmc/articles/PMC7230415/ 

23. Alimirzaie S, Bagherzadeh M, Akbari MR. Liquid biopsy in breast cancer: A 
comprehensive review. Clin Genet [Internet]. 2019 Jun 1 [cited 2023 Jul 30];95(6):643–
60. Available from: https://pubmed.ncbi.nlm.nih.gov/30671931/ 

24. Pashayan N, Antoniou AC, Ivanus U, Esserman LJ, Easton DF, French D, et al. 
Personalized early detection and prevention of breast cancer: ENVISION consensus 
statement. Nat Rev Clin Oncol [Internet]. 2020 Nov 1 [cited 2023 Jul 30];17(11):687–
705. Available from: https://pubmed.ncbi.nlm.nih.gov/32555420/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

8
1 

  

25. Russo A, Incorvaia L, Capoluongo E, Tagliaferri P, Gori S, Cortesi L, et al. Implementation 
of preventive and predictive BRCA testing in patients with breast, ovarian, pancreatic, 
and prostate cancer: a position paper of Italian Scientific Societies. ESMO Open 
[Internet]. 2022 Jun 1 [cited 2023 Jul 30];7(3). Available from: 
https://pubmed.ncbi.nlm.nih.gov/35597177/ 

26. Winter MP, Grove EL, De Caterina R, Gorog DA, Ahrens I, Geisler T, et al. Advocating 
cardiovascular precision medicine with P2Y12 receptor inhibitors. Eur Heart J 
Cardiovasc Pharmacother [Internet]. 2017 Oct 1 [cited 2023 Jul 30];3(4):221–34. 
Available from: https://pubmed.ncbi.nlm.nih.gov/28204303/ 

27. Chung WK, Erion K, Florez JC, Hattersley AT, Hivert MF, Lee CG, et al. Precision medicine 
in diabetes: a Consensus Report from the American Diabetes Association (ADA) and the 
European Association for the Study of Diabetes (EASD). Diabetologia [Internet]. 2020 
Sep 1 [cited 2023 Jul 30];63(9):1671–93. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32556613/ 

28. Ikeda S, Elkin SK, Tomson BN, Carter JL, Kurzrock R. Next-generation sequencing of 
prostate cancer: genomic and pathway alterations, potential actionability patterns, and 
relative rate of use of clinical-grade testing. Cancer Biol Ther [Internet]. 2019 Feb 1 
[cited 2023 Jul 30];20(2):219. Available from: /pmc/articles/PMC6343723/ 

29. Latosinska A, Frantzi M, Vlahou A, Merseburger AS, Mischak H. Clinical Proteomics for 
Precision Medicine: The Bladder Cancer Case. Proteomics Clin Appl [Internet]. 2018 Mar 
1 [cited 2023 Jul 30];12(2). Available from: 
https://pubmed.ncbi.nlm.nih.gov/28980455/ 

30. Esbah O, Oksuzoglu B. Prognostic & predictive factors for planning adjuvant 
chemotherapy of early-stage breast cancer. Indian J Med Res [Internet]. 2017 Nov 1 
[cited 2023 Jul 30];146(5):563–71. Available from: 
https://pubmed.ncbi.nlm.nih.gov/29512598/ 

31. Gasmi A, Mujawdiya PK, Noor S, Piscopo S, Menzel A. Lifestyle Genetics-Based Reports 
in the Treatment of Obesity. Arch Razi Inst [Internet]. 2021 Nov 1 [cited 2023 Jul 
30];76(4):707–19. Available from: https://pubmed.ncbi.nlm.nih.gov/35096307/ 

32. Hasanzad M, Sarhangi N, Meybodi HRA, Nikfar S, Khatami F, Larijani B. Precision 
Medicine in Non Communicable Diseases. Int J Mol Cell Med [Internet]. 2019 [cited 
2023 Jul 30];8(Suppl1):1–18. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32351905/ 

33. Onoyama T, Ishikawa S, Isomoto H. Gastric cancer and genomics: review of literature. J 
Gastroenterol [Internet]. 2022 Aug 1 [cited 2023 Jul 30];57(8):505–16. Available from: 
https://pubmed.ncbi.nlm.nih.gov/35751736/ 

34. Lee SH. Role of Genetics in Preventive Cardiology: Focused on Dyslipidemia. Korean Circ 
J [Internet]. 2021 Sep 1 [cited 2023 Jul 30];51(11). Available from: 
https://pubmed.ncbi.nlm.nih.gov/34494410/ 

35. Birnbaum RA, Horton BH, Gidding SS, Brenman LM, Macapinlac BA, Avins AL. Closing 
the gap: Identification and management of familial hypercholesterolemia in an 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

8
2 

  

integrated healthcare delivery system. J Clin Lipidol [Internet]. 2021 Mar 1 [cited 2023 
Jul 30];15(2):347–57. Available from: https://pubmed.ncbi.nlm.nih.gov/33583725/ 

36. Willis JA, Vilar E. Pharmacogenomics: time to rethink its role in precision medicine. Ann 
Oncol [Internet]. 2018 Feb 1 [cited 2023 Jul 30];29(2):293–5. Available from: 
https://pubmed.ncbi.nlm.nih.gov/29236957/ 

37. Warden BA, Fazio S, Shapiro MD. Familial Hypercholesterolemia: Genes and Beyond. 
Endotext [Internet]. 2016 Feb 5 [cited 2023 Jul 30]; Available from: 
http://europepmc.org/books/NBK343488 

38. Gori S, Barberis M, Bella MA, Buttitta F, Capoluongo E, Carrera P, et al. 
Recommendations for the implementation of BRCA testing in ovarian cancer patients 
and their relatives. Crit Rev Oncol Hematol [Internet]. 2019 Aug 1 [cited 2023 Jul 
30];140:67–72. Available from: https://pubmed.ncbi.nlm.nih.gov/31176273/ 

39. Vassy JL, Christensen KD, Schonman EF, Blout CL, Robinson JO, Krier JB, et al. The Impact 
of Whole-Genome Sequencing on the Primary Care and Outcomes of Healthy Adult 
Patients: A Pilot Randomized Trial. Ann Intern Med [Internet]. 2017 Aug 1 [cited 2023 
Jul 30];167(3):159–69. Available from: https://pubmed.ncbi.nlm.nih.gov/28654958/ 

40. Shoemaker MB, Shah RL, Roden DM, Perez M V. How Will Genetics Inform the Clinical 
Care of Atrial Fibrillation? Circ Res [Internet]. 2020 Jun 19 [cited 2023 Jul 
30];127(1):111–27. Available from: https://pubmed.ncbi.nlm.nih.gov/32716712/ 

41. Borse MS, Dong OM, Polasek MJ, Farley JF, Stouffer GA, Lee CR. CYP2C19-guided 
antiplatelet therapy: a cost-effectiveness analysis of 30-day and 1-year outcomes 
following percutaneous coronary intervention. Pharmacogenomics [Internet]. 2017 
Aug 1 [cited 2023 Jul 30];18(12):1155–66. Available from: 
https://pubmed.ncbi.nlm.nih.gov/28745582/ 

42. Gower MN, Ratner LR, Williams AK, Rossi JS, Stouffer GA, Lee CR. Clinical Utility of 
CYP2C19 Genotype-Guided Antiplatelet Therapy in Patients at Risk of Adverse 
Cardiovascular and Cerebrovascular Events: A Review of Emerging Evidence. 
Pharmgenomics Pers Med [Internet]. 2020 [cited 2023 Jul 30];13:239–52. Available 
from: https://pubmed.ncbi.nlm.nih.gov/32821149/ 

43. De Falco V, Poliero L, Vitello PP, Ciardiello D, Vitale P, Zanaletti N, et al. Feasibility of 
next-generation sequencing in clinical practice: results of a pilot study in the 
Department of Precision Medicine at the University of Campania “Luigi Vanvitelli.” 
ESMO Open [Internet]. 2020 Mar 30 [cited 2023 Jul 30];5(2). Available from: 
https://pubmed.ncbi.nlm.nih.gov/32234730/ 

44. Haverfield E V., Esplin ED, Aguilar SJ, Hatchell KE, Ormond KE, Hanson-Kahn A, et al. 
Physician-directed genetic screening to evaluate personal risk for medically actionable 
disorders: a large multi-center cohort study. BMC Med [Internet]. 2021 Dec 1 [cited 
2023 Jul 30];19(1). Available from: https://pubmed.ncbi.nlm.nih.gov/34404389/ 

45. Biancolella M, Testa B, Baghernajad Salehi L, D’Apice MR, Novelli G. Genetics and 
Genomics of Breast Cancer: update and translational perspectives. Semin Cancer Biol 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

8
3 

  

[Internet]. 2021 Jul 1 [cited 2023 Jul 30];72:27–35. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32259642/ 

46. Leitsalu L, Palover M, Sikka TT, Reigo A, Kals M, Pärn K, et al. Genotype-first approach 
to the detection of hereditary breast and ovarian cancer risk, and effects of risk 
disclosure to biobank participants. European Journal of Human Genetics [Internet]. 
2021 Mar 1 [cited 2023 Jul 30];29(3):471. Available from: /pmc/articles/PMC7940387/ 

47. Fabrizio C, Termine A, Caputo V, Megalizzi D, Zampatti S, Falsini B, et al. WARE: Wet 
AMD Risk-Evaluation Tool as a Clinical Decision-Support System Integrating Genetic and 
Non-Genetic Factors. J Pers Med [Internet]. 2022 Jul 1 [cited 2023 Jul 30];12(7). 
Available from: https://pubmed.ncbi.nlm.nih.gov/35887531/ 

48. Pederson HJ, Pruthi S. Personalized Screening and Prevention Based on Genetic Risk of 
Breast Cancer. Curr Breast Cancer Rep [Internet]. 2022 Jun 1 [cited 2023 Jul 
30];14(2):17–28. Available from: https://link.springer.com/article/10.1007/s12609-
022-00443-5 

49. Xiao ZL, Yang M, Chen X Bin, Xie XM, Chen MF. Personalized antihypertensive treatment 
guided by pharmacogenomics in China. Cardiovasc Diagn Ther [Internet]. 2022 Oct 1 
[cited 2023 Jul 30];12(5):635–45. Available from: /pmc/articles/PMC9622397/ 

50. Lechner K, Kessler T, Schunkert H. Should We Use Genetic Scores in the Determination 
of Treatment Strategies to Control Dyslipidemias? Curr Cardiol Rep [Internet]. 2020 Nov 
1 [cited 2023 Jul 31];22(11):1–9. Available from: 
https://link.springer.com/article/10.1007/s11886-020-01408-9 

51. Liu Y, Du J. Precision Medicine in Cardiovascular Diseases. Cardiovasc Innov Appl 
[Internet]. 2017 Feb 1 [cited 2023 Jul 31];2(2):155. Available from: 
https://www.scienceopen.com/hosted-document?doi=10.15212/CVIA.2017.0003 

52. Heo CU, Choi CI. Current Progress in Pharmacogenetics of second-line Antidiabetic 
Medications: Towards Precision Medicine for type 2 Diabetes. J Clin Med. 2019 Mar 
1;8(3).  

53. Sánchez NS, Kahle MP, Bailey AM, Wathoo C, Balaji K, Demirhan ME, et al. Identification 
of Actionable Genomic Alterations Using Circulating Cell-Free DNA. JCO Precis Oncol 
[Internet]. 2019 Dec [cited 2023 Jul 31];3(3):1–10. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32923868/ 

54. Kopetz S, Mills Shaw KR, Lee JJ, Zhang J, Litzenburger B, Holla V, et al. Use of a Targeted 
Exome Next-Generation Sequencing Panel Offers Therapeutic Opportunity and Clinical 
Benefit in a Subset of Patients With Advanced Cancers. JCO Precis Oncol [Internet]. 
2019 Mar 8 [cited 2023 Jul 31];3(3):1–14. Available from: 
http://www.ncbi.nlm.nih.gov/pubmed/32914008 

55. Zhang L, Hsieh MC, Petkov V, Yu Q, Chiu Y wen, Wu XC. Trend and survival benefit of 
Oncotype DX use among female hormone receptor-positive breast cancer patients in 
17 SEER registries, 2004–2015. Breast Cancer Res Treat [Internet]. 2020 Apr 1 [cited 
2023 Jul 31];180(2):491. Available from: /pmc/articles/PMC8715716/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

8
4 

  

56. Stoffel EM, Carethers JM. Current Approaches to Germline Cancer Genetic Testing. 
https://doi.org/101146/annurev-med-052318-101009 [Internet]. 2020 Jan 27 [cited 
2023 Jul 31];71:85–102. Available from: 
https://www.annualreviews.org/doi/abs/10.1146/annurev-med-052318-101009 

57. Steinke-Lange V, Holinski-Feder E. Genetic Screening and Personalized Prevention in 
Colorectal Cancer. Visc Med [Internet]. 2019 Jul 17 [cited 2023 Jul 31];35(4):226–30. 
Available from: https://europepmc.org/articles/PMC6738322 

58. Boland CR, Idos GE, Durno C, Giardiello FM, Anderson JC, Burke CA, et al. Diagnosis and 
Management of Cancer Risk in the Gastrointestinal Hamartomatous Polyposis 
Syndromes: Recommendations From the US Multi-Society Task Force on Colorectal 
Cancer. Gastroenterology [Internet]. 2022 Jun 1 [cited 2023 Jul 31];162(7):2063–85. 
Available from: https://pubmed.ncbi.nlm.nih.gov/35487791/ 

59. van Velzen HG, Schinkel AFL, Baart SJ, Oldenburg RA, Frohn-Mulder IME, van 
Slegtenhorst MA, et al. Outcomes of Contemporary Family Screening in Hypertrophic 
Cardiomyopathy. Circ Genom Precis Med [Internet]. 2018 Apr 1 [cited 2023 Jul 
31];11(4):e001896. Available from: 
https://www.ahajournals.org/doi/abs/10.1161/CIRCGEN.117.001896 

60. Dean L. Propafenone Therapy and CYP2D6 Genotype. Medical Genetics Summaries 
[Internet]. 2017 Apr 4 [cited 2023 Jul 31]; Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK425391/ 

61. Yao Y, Fareed R, Zafar A, Saleem K, Huang T, Duan Y, et al. State-of-the-art combination 
treatment strategies for advanced stage non-small cell lung cancer. Front Oncol 
[Internet]. 2022 Aug 1 [cited 2023 Jul 31];12. Available from: 
https://pubmed.ncbi.nlm.nih.gov/35978836/ 

62. Wöckel A, Lux MP, Janni W, Hartkopf AD, Nabieva N, Taran FA, et al. Update Breast 
Cancer 2018 (Part 3) - Genomics, Individualized Medicine and Immune Therapies - in 
the Middle of a New Era: Prevention and Treatment Strategies for Early Breast Cancer. 
Geburtshilfe Frauenheilkd [Internet]. 2018 [cited 2023 Jul 31];78(11):1110–8. Available 
from: https://pubmed.ncbi.nlm.nih.gov/30498278/ 

63. Holter S, Hall MJ, Hampel H, Jasperson K, Kupfer SS, Larsen Haidle J, et al. Risk 
assessment and genetic counseling for Lynch syndrome - Practice resource of the 
National Society of Genetic Counselors and the Collaborative Group of the Americas on 
Inherited Gastrointestinal Cancer. J Genet Couns [Internet]. 2022 Jun 1 [cited 2023 Jul 
31];31(3):568–83. Available from: https://pubmed.ncbi.nlm.nih.gov/35001450/ 

64. King B, McHugh J, Snape K. A Case-Based Clinical Approach to the Investigation, 
Management and Screening of Families with BRCA2 Related Prostate Cancer. Appl Clin 
Genet [Internet]. 2021 [cited 2023 Jul 31];14:255–66. Available from: 
https://pubmed.ncbi.nlm.nih.gov/34295175/ 

65. Hawsawi YM, Al-Numair NS, Sobahy TM, Al-Ajmi AM, Al-Harbi RM, Baghdadi MA, et al. 
The role of BRCA1/2 in hereditary and familial breast and ovarian cancers. Mol Genet 
Genomic Med [Internet]. 2019 Sep 1 [cited 2023 Jul 31];7(9). Available from: 
https://pubmed.ncbi.nlm.nih.gov/31317679/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

8
5 

  

66. Wolever RQ, Yang Q, Maldonado CJ, Armitage NH, Musty MD, Kraus WE, et al. Health 
coaching and genetic risk testing in primary care: Randomized controlled trial. Health 
Psychol [Internet]. 2022 [cited 2023 Jul 31];41(10):719–32. Available from: 
https://pubmed.ncbi.nlm.nih.gov/35587890/ 

67. Flaherty KT, Gray R, Chen A, Li S, Patton D, Hamilton SR, et al. The Molecular Analysis 
for Therapy Choice (NCI-MATCH) Trial: Lessons for Genomic Trial Design. J Natl Cancer 
Inst [Internet]. 2020 Oct 1 [cited 2023 Jul 31];112(10):1021–9. Available from: 
https://pubmed.ncbi.nlm.nih.gov/31922567/ 

68. Kunimasa K, Matsumoto S, Nishino K, Honma K, Maeda N, Kuhara H, et al. Comparison 
of sampling methods for next generation sequencing for patients with lung cancer. 
Cancer Med [Internet]. 2022 Jul 1 [cited 2023 Jul 31];11(14):2744–54. Available from: 
https://pubmed.ncbi.nlm.nih.gov/35274488/ 

69. Rhiem K, Auber B, Briest S, Dikow N, Ditsch N, Dragicevic N, et al. Consensus 
Recommendations of the German Consortium for Hereditary Breast and Ovarian 
Cancer. Breast Care (Basel) [Internet]. 2022 Apr 1 [cited 2023 Jul 31];17(2):199–207. 
Available from: https://pubmed.ncbi.nlm.nih.gov/35702495/ 

70. Slavin TP, Weitzel JN, Neuhausen SL, Schrader KA, Oliveira C, Karam R. Genetics of 
gastric cancer: what do we know about the genetic risks? Transl Gastroenterol Hepatol 
[Internet]. 2019 [cited 2023 Jul 31];4(July). Available from: 
https://pubmed.ncbi.nlm.nih.gov/31463414/ 

71. Kratz CP, Achatz MI, Brugieres L, Frebourg T, Garber JE, Greer MLC, et al. Cancer 
Screening Recommendations for Individuals with Li-Fraumeni Syndrome. Clin Cancer 
Res [Internet]. 2017 Jun 1 [cited 2023 Jul 31];23(11):e38–45. Available from: 
https://pubmed.ncbi.nlm.nih.gov/28572266/ 

72. Hamilton L, Brautbar A, Wilson DP. Principles of Genetic Testing for Dyslipidemia in 
Children. Feingold KR, Anawalt B, Boyce A, Chrousos G, de Herder WW, Dhatariya K, et 
al., editors. Endotext [Internet]. 2021 Jan 23 [cited 2023 Jul 31]; Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK567197/ 

73. Guo Z, Priefer R. Current progress in pharmacogenomics of Type 2 diabetes: A systemic 
overview. Diabetes Metab Syndr [Internet]. 2021 Sep 1 [cited 2023 Jul 31];15(5). 
Available from: https://pubmed.ncbi.nlm.nih.gov/34371302/ 

74. da Luz FAC, Araújo BJ, de Araújo RA. The current staging and classification systems of 
breast cancer and their pitfalls: Is it possible to integrate the complexity of this 
neoplasm into a unified staging system? Crit Rev Oncol Hematol [Internet]. 2022 Oct 1 
[cited 2023 Jul 31];178. Available from: https://pubmed.ncbi.nlm.nih.gov/35953011/ 

75. Bonache S, Esteban I, Moles-Fernández A, Tenés A, Duran-Lozano L, Montalban G, et 
al. Multigene panel testing beyond BRCA1/2 in breast/ovarian cancer Spanish families 
and clinical actionability of findings. J Cancer Res Clin Oncol [Internet]. 2018 Dec 1 [cited 
2023 Jul 31];144(12):2495–513. Available from: 
https://pubmed.ncbi.nlm.nih.gov/30306255/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

8
6 

  

76. Lunenburg CATC, van der Wouden CH, Nijenhuis M, Crommentuijn-van Rhenen MH, de 
Boer-Veger NJ, Buunk AM, et al. Dutch Pharmacogenetics Working Group (DPWG) 
guideline for the gene-drug interaction of DPYD and fluoropyrimidines. Eur J Hum 
Genet [Internet]. 2020 Apr 1 [cited 2023 Jul 31];28(4):508–17. Available from: 
https://pubmed.ncbi.nlm.nih.gov/31745289/ 

77. Sarhangi N, Hajjari S, Heydari SF, Ganjizadeh M, Rouhollah F, Hasanzad M. Breast cancer 
in the era of precision medicine. Mol Biol Rep [Internet]. 2022 Oct 1 [cited 2023 Jul 
31];49(10):10023–37. Available from: https://pubmed.ncbi.nlm.nih.gov/35733061/ 

78. Oslin DW, Lynch KG, Shih MC, Ingram EP, Wray LO, Chapman SR, et al. Effect of 
Pharmacogenomic Testing for Drug-Gene Interactions on Medication Selection and 
Remission of Symptoms in Major Depressive Disorder: The PRIME Care Randomized 
Clinical Trial. JAMA [Internet]. 2022 Jul 12 [cited 2023 Jul 31];328(2):151–61. Available 
from: https://pubmed.ncbi.nlm.nih.gov/35819423/ 

79. Galli M, Franchi F, Rollini F, Cavallari LH, Capodanno D, Crea F, et al. Genetic testing in 
patients undergoing percutaneous coronary intervention: rationale, evidence and 
practical recommendations. Expert Rev Clin Pharmacol [Internet]. 2021 [cited 2023 Jul 
31];14(8):963–78. Available from: https://pubmed.ncbi.nlm.nih.gov/33993817/ 

80. Hu C, Jia W. Multi-omics profiling: the way towards precision medicine in metabolic 
diseases. J Mol Cell Biol [Internet]. 2021 Aug 18 [cited 2023 Jul 31];13(8). Available 
from: https://pubmed.ncbi.nlm.nih.gov/34406397/ 

81. Bonney PA, Yim B, Brinjikji W, Walcott BP. Pharmacogenomic considerations for 
antiplatelet agents: the era of precision medicine in stroke prevention and 
neurointerventional practice. Cold Spring Harb Mol Case Stud [Internet]. 2019 [cited 
2023 Jul 31];5(2). Available from: https://pubmed.ncbi.nlm.nih.gov/30936195/ 

82. Shahoumi LA, Yeudall WA. Targeted therapies for non-HPV-related head and neck 
cancer: challenges and opportunities in the context of predictive, preventive, and 
personalized medicine. EPMA J [Internet]. 2019 Sep 15 [cited 2023 Jul 31];10(3):291–
305. Available from: https://pubmed.ncbi.nlm.nih.gov/31462945/ 

83. Yoo BC, Kim KH, Woo SM, Myung JK. Clinical multi-omics strategies for the effective 
cancer management. J Proteomics [Internet]. 2018 Sep 30 [cited 2023 Jul 31];188:97–
106. Available from: https://pubmed.ncbi.nlm.nih.gov/28821459/ 

84. Berkowitz CL, Mosconi L, Rahman A, Scheyer O, Hristov H, Isaacson RS. Clinical 
Application of APOE in Alzheimer’s Prevention: A Precision Medicine Approach. J Prev 
Alzheimers Dis [Internet]. 2018 [cited 2023 Jul 31];5(4):245–52. Available from: 
https://pubmed.ncbi.nlm.nih.gov/30298183/ 

85. Levatte M, Keshteli AH, Zarei P, Wishart DS. Applications of Metabolomics to Precision 
Nutrition. Lifestyle Genom [Internet]. 2022 Jan 8 [cited 2023 Jul 31];15(1):1–9. Available 
from: https://pubmed.ncbi.nlm.nih.gov/34518463/ 

86. Fatunde OA, Brown SA. The Role of CYP450 Drug Metabolism in Precision Cardio-
Oncology. Int J Mol Sci [Internet]. 2020 Jan 2 [cited 2023 Jul 31];21(2). Available from: 
https://pubmed.ncbi.nlm.nih.gov/31963461/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

8
7 

  

87. Strafella C, Caputo V, Galota MR, Zampatti S, Marella G, Mauriello S, et al. Application 
of Precision Medicine in Neurodegenerative Diseases. Front Neurol [Internet]. 2018 
Aug 23 [cited 2023 Jul 31];9(AUG). Available from: 
https://pubmed.ncbi.nlm.nih.gov/30190701/ 

88. Leopold JA, Loscalzo J. Emerging Role of Precision Medicine in Cardiovascular Disease. 
Circ Res [Internet]. 2018 [cited 2023 Jul 31];122(9):1302–15. Available from: 
https://pubmed.ncbi.nlm.nih.gov/29700074/ 

89. Sibbing D, Aradi D, Alexopoulos D, ten Berg J, Bhatt DL, Bonello L, et al. Updated Expert 
Consensus Statement on Platelet Function and Genetic Testing for Guiding P2Y12 
Receptor Inhibitor Treatment in Percutaneous Coronary Intervention. JACC Cardiovasc 
Interv [Internet]. 2019 Aug 26 [cited 2023 Jul 31];12(16):1521–37. Available from: 
https://pubmed.ncbi.nlm.nih.gov/31202949/ 

90. Standley RA, Vega RB. Furthering Precision Medicine Genomics With Healthy Living 
Medicine. Prog Cardiovasc Dis [Internet]. 2019 Jan 1 [cited 2023 Jul 31];62(1):60–7. 
Available from: https://pubmed.ncbi.nlm.nih.gov/30610883/ 

91. Maxwell TJ, Franks PW, Kahn SE, Knowler WC, Mather KJ, Florez JC, et al. Quantitative 
trait loci, G×E and G×G for glycemic traits: response to metformin and placebo in the 
Diabetes Prevention Program (DPP). J Hum Genet [Internet]. 2022 Aug 1 [cited 2023 Jul 
31];67(8):465–73. Available from: https://pubmed.ncbi.nlm.nih.gov/35260800/ 

92. Jain KK. Personalized Management of Cardiovascular Disorders. Medical Principles and 
Practice [Internet]. 2017 Dec 1 [cited 2023 Jul 31];26(5):399. Available from: 
/pmc/articles/PMC5757599/ 

93. Widén E, Junna N, Ruotsalainen S, Surakka I, Mars N, Ripatti P, et al. How 
Communicating Polygenic and Clinical Risk for Atherosclerotic Cardiovascular Disease 
Impacts Health Behavior: an Observational Follow-up Study. Circ Genom Precis Med 
[Internet]. 2022 Apr 1 [cited 2023 Jul 31];15(2):E003459. Available from: 
https://pubmed.ncbi.nlm.nih.gov/35130028/ 

94. Haute Autorité de Santé - IMCIVREE (setmelanotide) [Internet]. [cited 2023 Jul 31]. 
Available from: https://www.has-sante.fr/jcms/p_3324540/en/imcivree-
setmelanotide 

95. New treatment for obesity caused by rare genetic disorders | European Medicines 
Agency [Internet]. [cited 2023 Jul 31]. Available from: 
https://www.ema.europa.eu/en/news/new-treatment-obesity-caused-rare-genetic-
disorders 

96.  Role in the care pathway?  

97. Heart and Vascular Genetics Program - Brigham and Women’s Hospital [Internet]. [cited 
2023 Jul 31]. Available from: https://www.brighamandwomens.org/heart-and-
vascular-center/programs/heart-and-vascular-genetics-program 

98. BRCA Gene Mutations: Cancer Risk and Genetic Testing Fact Sheet - NCI [Internet]. 
[cited 2023 Jul 31]. Available from: https://www.cancer.gov/about-cancer/causes-
prevention/genetics/brca-fact-sheet 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

8
8 

  

99. Wang DD, Hu FB. Precision nutrition for prevention and management of type 2 
diabetes. Lancet Diabetes Endocrinol. 2018 May 1;6(5):416–26.  

100. Korngiebel DM, Thummel KE, Burke W. Implementing Precision Medicine: The Ethical 
Challenges. Trends Pharmacol Sci [Internet]. 2017 Jan 1 [cited 2023 Sep 25];38(1):8. 
Available from: /pmc/articles/PMC5217469/ 

101. Popa ML, Albulescu R, Neagu M, Hinescu ME, Tanase C. Multiplex assay for multiomics 
advances in personalized-precision medicine. J Immunoassay Immunochem [Internet]. 
2019 Jan 2 [cited 2023 Sep 25];40(1):3–25. Available from: 
https://pubmed.ncbi.nlm.nih.gov/30632882/ 

102. Buckeridge DL. Precision, Equity, and Public Health and Epidemiology Informatics – A 
Scoping Review. Yearb Med Inform [Internet]. 2020 Aug 1 [cited 2023 Sep 
25];29(1):226. Available from: /pmc/articles/PMC7442517/ 

103. McCarthy MI. Painting a new picture of personalised medicine for diabetes. 
Diabetologia [Internet]. 2017 May 1 [cited 2023 Sep 25];60(5):793–9. Available from: 
https://pubmed.ncbi.nlm.nih.gov/28175964/ 

104. Nagel ZD, Engelward BP, Brenner DJ, Begley TJ, Sobol RW, Bielas JH, et al. Towards 
precision prevention: Technologies for identifying healthy individuals with high risk of 
disease. Mutat Res [Internet]. 2017 Aug 1 [cited 2023 Sep 25];800–802:14–28. Available 
from: https://pubmed.ncbi.nlm.nih.gov/28458064/ 

105. Tian H, Zhou C, Yang J, Li J, Gong Z. Long and short noncoding RNAs in lung cancer 
precision medicine: Opportunities and challenges. Tumour Biol [Internet]. 2017 Apr 1 
[cited 2023 Sep 25];39(4). Available from: 
https://pubmed.ncbi.nlm.nih.gov/28381159/ 

106. de Toro-Martín J, Arsenault BJ, Després JP, Vohl MC. Precision Nutrition: A Review of 
Personalized Nutritional Approaches for the Prevention and Management of Metabolic 
Syndrome. Nutrients [Internet]. 2017 Aug 22 [cited 2023 Sep 25];9(8). Available from: 
https://pubmed.ncbi.nlm.nih.gov/28829397/ 

107. Janssens JP, Schuster K, Voss A. Preventive, predictive, and personalized medicine for 
effective and affordable cancer care. EPMA J [Internet]. 2018 Jun 1 [cited 2023 Sep 
25];9(2):113–23. Available from: https://pubmed.ncbi.nlm.nih.gov/29896312/ 

108. Pemmasani SK, Raman R, Mohapatra R, Vidyasagar M, Acharya A. A Review on the 
Challenges in Indian Genomics Research for Variant Identification and Interpretation. 
Front Genet [Internet]. 2020 Jul 22 [cited 2023 Sep 25];11. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32793285/ 

109. Gómez RM, Ansotegui I, Canonica GW. Will precision medicine be available for all 
patients in the near future? Curr Opin Allergy Clin Immunol [Internet]. 2019 [cited 2023 
Sep 25];19(1):75–80. Available from: https://pubmed.ncbi.nlm.nih.gov/30394897/ 

110. Meagher KM, McGowan ML, Settersten RA, Fishman JR, Juengst ET. Precisely Where 
Are We Going? Charting the New Terrain of Precision Prevention. Annu Rev Genomics 
Hum Genet [Internet]. 2017 Aug 31 [cited 2023 Sep 25];18:369–87. Available from: 
https://pubmed.ncbi.nlm.nih.gov/28441061/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

8
9 

  

111. van Karnebeek CDM, Wortmann SB, Tarailo-Graovac M, Langeveld M, Ferreira CR, van 
de Kamp JM, et al. The role of the clinician in the multi-omics era: are you ready? J 
Inherit Metab Dis [Internet]. 2018 May 1 [cited 2023 Sep 25];41(3):571–82. Available 
from: https://pubmed.ncbi.nlm.nih.gov/29362952/ 

112. Sabatello M, Appelbaum PS. The Precision Medicine Nation. Hastings Cent Rep 
[Internet]. 2017 Jul 1 [cited 2023 Sep 25];47(4):19–29. Available from: 
https://pubmed.ncbi.nlm.nih.gov/28749054/ 

113. Gerner C, Costigliola V, Golubnitschaja O. MULTIOMIC PATTERNS IN BODY FLUIDS: 
TECHNOLOGICAL CHALLENGE WITH A GREAT POTENTIAL TO IMPLEMENT THE 
ADVANCED PARADIGM OF 3P MEDICINE. Mass Spectrom Rev [Internet]. 2020 Sep 1 
[cited 2023 Sep 25];39(5–6):442–51. Available from: 
https://pubmed.ncbi.nlm.nih.gov/31737933/ 

114. Bíró K, Dombrádi V, Jani A, Boruzs K, Gray M. Creating a common language: defining 
individualized, personalized and precision prevention in public health. J Public Health 
(Oxf) [Internet]. 2018 Dec 1 [cited 2023 Sep 25];40(4):e552–9. Available from: 
https://pubmed.ncbi.nlm.nih.gov/29897560/ 

115. Laddu D, Hauser M. Addressing the Nutritional Phenotype Through Personalized 
Nutrition for Chronic Disease Prevention and Management. Prog Cardiovasc Dis 
[Internet]. 2019 Jan 1 [cited 2023 Sep 25];62(1):9–14. Available from: 
https://pubmed.ncbi.nlm.nih.gov/30553801/ 

116. Rainey L, van der Waal D, Jervaeus A, Wengström Y, Evans DG, Donnelly LS, et al. Are 
we ready for the challenge of implementing risk-based breast cancer screening and 
primary prevention? Breast [Internet]. 2018 Jun 1 [cited 2023 Sep 25];39:24–32. 
Available from: https://pubmed.ncbi.nlm.nih.gov/29529454/ 

117. O’Sullivan JW, Raghavan S, Marquez-Luna C, Luzum JA, Damrauer SM, Ashley EA, et al. 
Polygenic Risk Scores for Cardiovascular Disease: A Scientific Statement From the 
American Heart Association. Circulation [Internet]. 2022 Aug 23 [cited 2023 Sep 
25];146(8):E93–118. Available from: https://pubmed.ncbi.nlm.nih.gov/35862132/ 

118. Bizzarri M, Fedeli V, Monti N, Cucina A, Jalouli M, Alwasel SH, et al. Personalization of 
medical treatments in oncology: time for rethinking the disease concept to improve 
individual outcomes. EPMA J [Internet]. 2021 Dec 1 [cited 2023 Sep 25];12(4):545–58. 
Available from: https://pubmed.ncbi.nlm.nih.gov/34642594/ 

119. Fiatal S, Ádány R. Application of Single-Nucleotide Polymorphism-Related Risk 
Estimates in Identification of Increased Genetic Susceptibility to Cardiovascular 
Diseases: A Literature Review. Front Public Health [Internet]. 2017 Jan 31 [cited 2023 
Sep 25];5:358. Available from: /pmc/articles/PMC5797796/ 

120. Smit AK, Reyes-Marcelino G, Keogh L, Dunlop K, Newson AJ, Cust AE. Implementation 
considerations for offering personal genomic risk information to the public: a 
qualitative study. BMC Public Health [Internet]. 2020 Jun 29 [cited 2023 Sep 25];20(1). 
Available from: https://pubmed.ncbi.nlm.nih.gov/32600382/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

9
0 

  

121. Bush CL, Blumberg JB, El-Sohemy A, Minich DM, Ordovás JM, Reed DG, et al. Toward 
the Definition of Personalized Nutrition: A Proposal by The American Nutrition 
Association. J Am Coll Nutr [Internet]. 2020 Jan 2 [cited 2023 Sep 25];39(1):5–15. 
Available from: https://pubmed.ncbi.nlm.nih.gov/31855126/ 

122. Fritzler MJ, Martinez-Prat L, Choi MY, Mahler M. The Utilization of Autoantibodies in 
Approaches to Precision Health. Front Immunol [Internet]. 2018 Nov 16 [cited 2023 Sep 
25];9(NOV). Available from: https://pubmed.ncbi.nlm.nih.gov/30505311/ 

123. Haga SB, Orlando LA. The enduring importance of family health history in the era of 
genomic medicine and risk assessment. Per Med [Internet]. 2020 May 1 [cited 2023 Sep 
25];17(3):229–39. Available from: https://pubmed.ncbi.nlm.nih.gov/32320338/ 

124. Griffin S. Diabetes precision medicine: plenty of potential, pitfalls and perils but not yet 
ready for prime time. Diabetologia [Internet]. 2022 Nov 1 [cited 2023 Sep 
25];65(11):1913–21. Available from: https://pubmed.ncbi.nlm.nih.gov/35999379/ 

125. Di Minno A, Gelzo M, Caterino M, Costanzo M, Ruoppolo M, Castaldo G. Challenges in 
Metabolomics-Based Tests, Biomarkers Revealed by Metabolomic Analysis, and the 
Promise of the Application of Metabolomics in Precision Medicine. Int J Mol Sci 
[Internet]. 2022 May 1 [cited 2023 Sep 25];23(9). Available from: 
https://pubmed.ncbi.nlm.nih.gov/35563604/ 

126. Klein RJ, Gümüş ZH. Are polygenic risk scores ready for the cancer clinic?—a 
perspective. Transl Lung Cancer Res [Internet]. 2022 May 1 [cited 2023 Sep 
25];11(5):910–9. Available from: https://pubmed.ncbi.nlm.nih.gov/35693291/ 

127. Newson AJ. The promise of public health ethics for precision medicine: the case of 
newborn preventive genomic sequencing. Hum Genet [Internet]. 2022 May 1 [cited 
2023 Sep 25];141(5):1035–43. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33715055/ 

128. Boccia S, Pastorino R, Ricciardi W, Ádány R, Barnhoorn F, Boffetta P, et al. How to 
Integrate Personalized Medicine into Prevention? Recommendations from the 
Personalized Prevention of Chronic Diseases (PRECeDI) Consortium. Public Health 
Genomics [Internet]. 2019 Feb 1 [cited 2023 Sep 25];22(5–6):208–14. Available from: 
https://pubmed.ncbi.nlm.nih.gov/31805565/ 

129. Hay JL, Zielaskowski K, Meyer White K, Kaphingst K, Robers E, Guest D, et al. Interest 
and Uptake of MC1R Testing for Melanoma Risk in a Diverse Primary Care Population: 
A Randomized Clinical Trial. JAMA Dermatol [Internet]. 2018 Jun 1 [cited 2023 Sep 
25];154(6):684–93. Available from: https://pubmed.ncbi.nlm.nih.gov/29801061/ 

130. Figtree GA, Vernon ST, Nicholls SJ. Taking the next steps to implement polygenic risk 
scoring for improved risk stratification and primary prevention of coronary artery 
disease. Eur J Prev Cardiol [Internet]. 2022 Mar 1 [cited 2023 Sep 25];29(4):580–7. 
Available from: https://pubmed.ncbi.nlm.nih.gov/33624063/ 

131. Marshe VS, Gorbovskaya I, Kanji S, Kish M, Müller DJ. Clinical implications of APOE 
genotyping for late-onset Alzheimer’s disease (LOAD) risk estimation: a review of the 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

9
1 

  

literature. J Neural Transm (Vienna) [Internet]. 2019 Jan 21 [cited 2023 Sep 
25];126(1):65–85. Available from: https://pubmed.ncbi.nlm.nih.gov/30382407/ 

132. Rainey L, van der Waal D, Donnelly LS, Gareth Evans D, Wengström Y, Broeders M. 
Women’s decision-making regarding risk-stratified breast cancer screening and 
prevention from the perspective of international healthcare professionals. PLoS One 
[Internet]. 2018 Jun 1 [cited 2023 Sep 25];13(6). Available from: 
https://pubmed.ncbi.nlm.nih.gov/29856760/ 

133. Zeggini E, Gloyn AL, Barton AC, Wain L V. Translational genomics and precision 
medicine: Moving from the lab to the clinic. Science [Internet]. 2019 Sep 27 [cited 2023 
Sep 25];365(6460):1409–13. Available from: 
https://pubmed.ncbi.nlm.nih.gov/31604268/ 

134. Allen CG, Green RF, Bowen S, Dotson WD, Yu W, Khoury MJ. Challenges and 
Opportunities for Communication about the Role of Genomics in Public Health. Public 
Health Genomics [Internet]. 2021 Feb 1 [cited 2023 Sep 25];24(1–2):67–74. Available 
from: https://pubmed.ncbi.nlm.nih.gov/33445172/ 

135. Dillner J. Early detection and prevention. Mol Oncol [Internet]. 2019 Mar 1 [cited 2023 
Sep 25];13(3):591–8. Available from: https://pubmed.ncbi.nlm.nih.gov/30676688/ 

136. Matthew DB. Two Threats to Precision Medicine Equity. Ethn Dis [Internet]. 2019 [cited 
2023 Sep 25];29(Suppl 3):629–40. Available from: 
https://pubmed.ncbi.nlm.nih.gov/31889768/ 

137. Konuma T, Okada Y. Statistical genetics and polygenic risk score for precision medicine. 
Inflamm Regen [Internet]. 2021 Dec 1 [cited 2023 Sep 25];41(1). Available from: 
https://pubmed.ncbi.nlm.nih.gov/34140035/ 

138. Lambert SA, Abraham G, Inouye M. Towards clinical utility of polygenic risk scores. Hum 
Mol Genet [Internet]. 2019 Nov 21 [cited 2023 Sep 25];28(R2):R133–42. Available from: 
https://pubmed.ncbi.nlm.nih.gov/31363735/ 

139. Lapointe J, Buron AC, Mbuya-Bienge C, Dorval M, Pashayan N, Brooks JD, et al. 
Polygenic risk scores and risk-stratified breast cancer screening: Familiarity and 
perspectives of health care professionals. Genet Med [Internet]. 2022 Nov 1 [cited 2023 
Sep 25];24(11):2380–8. Available from: https://pubmed.ncbi.nlm.nih.gov/36057905/ 

140. Gray SW, Gollust SE, Carere DA, Chen CA, Cronin A, Kalia SS, et al. Personal Genomic 
Testing for Cancer Risk: Results From the Impact of Personal Genomics Study. Journal 
of Clinical Oncology [Internet]. 2017 Feb 2 [cited 2023 Sep 25];35(6):636. Available 
from: /pmc/articles/PMC5455805/ 

141. Allen CG, Lenert L, Hunt K, Jackson A, Levin E, Clinton C, et al. Lessons Learned from the 
Pilot Phase of a Population-Wide Genomic Screening Program: Building the Base to 
Reach a Diverse Cohort of 100,000 Participants. J Pers Med [Internet]. 2022 Aug 1 [cited 
2023 Sep 25];12(8). Available from: https://pubmed.ncbi.nlm.nih.gov/36013178/ 

142. Mercado G, Newson AJ, Espinoza D, Cust AE, Smit AK. Motivations and Barriers to 
Participation in a Randomized Trial on Melanoma Genomic Risk: A Mixed-Methods 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

9
2 

  

Analysis. J Pers Med [Internet]. 2022 Oct 1 [cited 2023 Sep 26];12(10). Available from: 
https://pubmed.ncbi.nlm.nih.gov/36294843/ 

143. Adamaki M, Zoumpourlis V. Prostate Cancer Biomarkers: From diagnosis to prognosis 
and precision-guided therapeutics. Pharmacol Ther [Internet]. 2021 Dec 1 [cited 2023 
Sep 26];228. Available from: https://pubmed.ncbi.nlm.nih.gov/34174272/ 

144. Woof VG, McWilliams L, Donnelly LS, Howell A, Evans DG, Maxwell AJ, et al. Introducing 
a low-risk breast screening pathway into the NHS Breast Screening Programme: Views 
from healthcare professionals who are delivering risk-stratified screening. Womens 
Health (Lond) [Internet]. 2021 [cited 2023 Sep 26];17. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33877937/ 

145. Ascencio-Carbajal T, Saruwatari-Zavala G, Navarro-Garcia F, Frixione E. 
Genetic/genomic testing: defining the parameters for ethical, legal and social 
implications (ELSI). BMC Med Ethics [Internet]. 2021 Dec 1 [cited 2023 Sep 26];22(1). 
Available from: https://pubmed.ncbi.nlm.nih.gov/34814901/ 

146. Staal FCR, van der Reijd DJ, Taghavi M, Lambregts DMJ, Beets-Tan RGH, Maas M. 
Radiomics for the Prediction of Treatment Outcome and Survival in Patients With 
Colorectal Cancer: A Systematic Review. Clin Colorectal Cancer [Internet]. 2021 Mar 1 
[cited 2023 Sep 26];20(1):52–71. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33349519/ 

147. Fu MR, Kurnat-Thoma E, Starkweather A, Henderson WA, Cashion AK, Williams JK, et 
al. Precision health: A nursing perspective. Int J Nurs Sci [Internet]. 2019 Jan 10 [cited 
2023 Sep 26];7(1):5–12. Available from: https://pubmed.ncbi.nlm.nih.gov/32099853/ 

148. Rebitschek FG, Reisel D, Lein I, Wegwarth O. Epigenetic Risk Assessment of Female 
Cancers: Women’s Information Needs and Attitudes. Public Health Genomics 
[Internet]. 2019 Sep 1 [cited 2023 Sep 26];22(1–2):46–57. Available from: 
https://pubmed.ncbi.nlm.nih.gov/31484180/ 

149. Cresci S, Pereira NL, Ahmad F, Byku M, De Las Fuentes L, Lanfear DE, et al. Heart Failure 
in the Era of Precision Medicine: A Scientific Statement From the American Heart 
Association. Circ Genom Precis Med [Internet]. 2019 Oct 1 [cited 2023 Sep 
26];12(10):458–85. Available from: https://pubmed.ncbi.nlm.nih.gov/31510778/ 

150. Inamura K. Ethical Considerations about Genomic Medicine Implementation: Lessons 
Learned from the eMERGE III Study. J Pers Med [Internet]. 2020 Dec 1 [cited 2023 Sep 
26];10(4):1–3. Available from: https://pubmed.ncbi.nlm.nih.gov/33114528/ 

151. Prins BP, Leitsalu L, Pärna K, Fischer K, Metspalu A, Haller T, et al. Advances in Genomic 
Discovery and Implications for Personalized Prevention and Medicine: Estonia as 
Example. J Pers Med [Internet]. 2021 May 1 [cited 2023 Sep 26];11(5). Available from: 
https://pubmed.ncbi.nlm.nih.gov/33946982/ 

152. James JE, Riddle L, Koenig BA, Joseph G. The limits of personalization in precision 
medicine: Polygenic risk scores and racial categorization in a precision breast cancer 
screening trial. PLoS One [Internet]. 2021 Oct 1 [cited 2023 Sep 26];16(10). Available 
from: https://pubmed.ncbi.nlm.nih.gov/34714858/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

9
3 

  

153. Grapov D, Fahrmann J, Wanichthanarak K, Khoomrung S. Rise of Deep Learning for 
Genomic, Proteomic, and Metabolomic Data Integration in Precision Medicine. OMICS 
[Internet]. 2018 Oct 1 [cited 2023 Sep 26];22(10):630–6. Available from: 
https://pubmed.ncbi.nlm.nih.gov/30124358/ 

154. Skov J, Kristiansen K, Jespersen J, Olesen P. Status and perspectives of biomarker 
validation for diagnosis, stratification, and treatment. Public Health [Internet]. 2021 Jan 
1 [cited 2023 Sep 26];190:173–5. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33309006/ 

155. Abdelhalim H, Berber A, Lodi M, Jain R, Nair A, Pappu A, et al. Artificial Intelligence, 
Healthcare, Clinical Genomics, and Pharmacogenomics Approaches in Precision 
Medicine. Front Genet [Internet]. 2022 Jul 6 [cited 2023 Sep 26];13. Available from: 
https://pubmed.ncbi.nlm.nih.gov/35873469/ 

156. Widschwendter M, Jones A, Evans I, Reisel D, Dillner J, Sundström K, et al. Epigenome-
based cancer risk prediction: rationale, opportunities and challenges. Nat Rev Clin 
Oncol [Internet]. 2018 May 1 [cited 2023 Sep 26];15(5):292–309. Available from: 
https://pubmed.ncbi.nlm.nih.gov/29485132/ 

157. Berciano S, Figueiredo J, Brisbois TD, Alford S, Koecher K, Eckhouse S, et al. Precision 
nutrition: Maintaining scientific integrity while realizing market potential. Front Nutr 
[Internet]. 2022 Sep 2 [cited 2023 Sep 26];9. Available from: 
https://pubmed.ncbi.nlm.nih.gov/36118748/ 

158. Pastorino R, Loreti C, Giovannini S, Ricciardi W, Padua L, Boccia S. Challenges of 
Prevention for a Sustainable Personalized Medicine. J Pers Med [Internet]. 2021 [cited 
2023 Sep 26];11(4). Available from: https://pubmed.ncbi.nlm.nih.gov/33923579/ 

159. Tyner JW. Integrating functional genomics to accelerate mechanistic personalized 
medicine. Cold Spring Harb Mol Case Stud [Internet]. 2017 Mar [cited 2023 Sep 
26];3(2):a001370. Available from: https://pubmed.ncbi.nlm.nih.gov/28299357/ 

160. Castrillo JI, Lista S, Hampel H, Ritchie CW. Systems Biology Methods for Alzheimer’s 
Disease Research Toward Molecular Signatures, Subtypes, and Stages and Precision 
Medicine: Application in Cohort Studies and Trials. Methods Mol Biol [Internet]. 2018 
[cited 2023 Sep 26];1750:31–66. Available from: 
https://pubmed.ncbi.nlm.nih.gov/29512064/ 

161. Atutornu J, Hayre CM. Personalised Medicine and Medical Imaging: Opportunities and 
Challenges for Contemporary Health Care. J Med Imaging Radiat Sci. 2018 Dec 
1;49(4):352–9.  

162. de Moor JS, Gray SW, Mitchell SA, Klabunde CN, Freedman AN. Oncologist Confidence 
in Genomic Testing and Implications for Using Multimarker Tumor Panel Tests in 
Practice. JCO Precis Oncol [Internet]. 2020 Nov [cited 2023 Sep 26];4(4):620–31. 
Available from: https://pubmed.ncbi.nlm.nih.gov/32923869/ 

163. Fenton GL, Smit AK, Freeman L, Badcock C, Dunlop K, Butow PN, et al. Development 
and Evaluation of a Telephone Communication Protocol for the Delivery of Personalized 
Melanoma Genomic Risk to the General Population. J Genet Couns [Internet]. 2018 Apr 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

9
4 

  

1 [cited 2023 Sep 26];27(2):370–80. Available from: 
https://pubmed.ncbi.nlm.nih.gov/29199389/ 

164. Lewis ACF, Perez EF, Prince AER, Flaxman HR, Gomez L, Brockman DG, et al. Patient and 
provider perspectives on polygenic risk scores: implications for clinical reporting and 
utilization. Genome Med [Internet]. 2022 Dec 1 [cited 2023 Sep 26];14(1). Available 
from: https://pubmed.ncbi.nlm.nih.gov/36207733/ 

165. Lewis ACF, Perez EF, Prince AER, Flaxman HR, Gomez L, Brockman DG, et al. Patient and 
provider perspectives on polygenic risk scores: implications for clinical reporting and 
utilization. Genome Med [Internet]. 2022 Dec 1 [cited 2023 Sep 26];14(1). Available 
from: https://pubmed.ncbi.nlm.nih.gov/36207733/ 

166. Volpi S, Bult CJ, Chisholm RL, Deverka PA, Ginsburg GS, Jacob HJ, et al. Research 
Directions in the Clinical Implementation of Pharmacogenomics: An Overview of US 
Programs and Projects. Clin Pharmacol Ther [Internet]. 2018 May 1 [cited 2023 Sep 
26];103(5):778–86. Available from: https://pubmed.ncbi.nlm.nih.gov/29460415/ 

167. Khoury MJ, Bowen S, Dotson WD, Drzymalla E, Green RF, Goldstein R, et al. Health 
equity in the implementation of genomics and precision medicine: A public health 
imperative. Genet Med [Internet]. 2022 Aug 1 [cited 2023 Sep 26];24(8):1630–9. 
Available from: https://pubmed.ncbi.nlm.nih.gov/35482015/ 

168. Srinivasan S, Won NY, Dotson WD, Wright ST, Roberts MC. Barriers and facilitators for 
cascade testing in genetic conditions: a systematic review. Eur J Hum Genet [Internet]. 
2020 Dec 1 [cited 2023 Sep 26];28(12):1631–44. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32948847/ 

169. Hawkins R, McWilliams L, Ulph F, Evans DG, French DP. Healthcare professionals’ views 
following implementation of risk stratification into a national breast cancer screening 
programme. BMC Cancer [Internet]. 2022 Dec 1 [cited 2023 Sep 26];22(1). Available 
from: https://pubmed.ncbi.nlm.nih.gov/36224549/ 

170. Soto JL, Blanco I, Díez O, García Planells J, Lorda I, Matthijs G, et al. Consensus document 
on the implementation of next generation sequencing in the genetic diagnosis of 
hereditary cancer. Medicina Clínica (English Edition) [Internet]. 2018 Jul 23 [cited 2023 
Sep 26];151(2):80.e1-80.e10. Available from: https://www.elsevier.es/en-revista-
medicina-clinica-english-edition--462-articulo-consensus-document-on-
implementation-next-S2387020618302195 

171. Smit AK, Reyes-Marcelino G, Keogh L, Cust AE, Newson AJ. ‘There is a lot of good in 
knowing, but there is also a lot of downs’: public views on ethical considerations in 
population genomic screening. J Med Ethics [Internet]. 2021 Dec 1 [cited 2023 Sep 
26];47(12):e28–e28. Available from: https://jme.bmj.com/content/47/12/e28 

172. Smit AK, Newson AJ, Keogh L, Best M, Dunlop K, Vuong K, et al. GP attitudes to and 
expectations for providing personal genomic risk information to the public: a qualitative 
study. BJGP Open [Internet]. 2019 Apr 1 [cited 2023 Sep 26];3(1). Available from: 
/pmc/articles/PMC6480852/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

9
5 

  

173. Abacan MA, Alsubaie L, Barlow-Stewart K, Caanen B, Cordier C, Courtney E, et al. The 
Global State of the Genetic Counseling Profession. European Journal of Human Genetics 
[Internet]. 2019 Feb 1 [cited 2023 Sep 26];27(2):183. Available from: 
/pmc/articles/PMC6336871/ 

174. Pang J, Sullivan DR, Brett T, Kostner KM, Hare DL, Watts GF. Familial 
Hypercholesterolaemia in 2020: A Leading Tier 1 Genomic Application. Heart Lung Circ. 
2020 Apr 1;29(4):619–33.  

175. Ouellet J, Lapointe J, Raîche C, Guerin A, Helal S, Fitzpatrick J, et al. Scope of coverage 
of medical genetics and genomics in pre-clerkship programs of Canadian faculties of 
medicine: A curriculum analysis. Am J Med Genet A [Internet]. 2023 Jan 1 [cited 2023 
Sep 26];191(1):13–21. Available from: 
https://onlinelibrary.wiley.com/doi/full/10.1002/ajmg.a.62978 

176. Tutty E, Petelin L, McKinley J, Young MA, Meiser B, Rasmussen VM, et al. Evaluation of 
telephone genetic counselling to facilitate germline BRCA1/2 testing in women with 
high-grade serous ovarian cancer. European Journal of Human Genetics [Internet]. 
2019 Aug 1 [cited 2023 Sep 26];27(8):1186. Available from: 
/pmc/articles/PMC6777607/ 

177. Abdul Rahim HF, Ismail SI, Hassan A, Fadl T, Khaled SM, Shockley B, et al. Willingness to 
participate in genome testing: a survey of public attitudes from Qatar. J Hum Genet 
[Internet]. 2020 Dec 1 [cited 2023 Sep 26];65(12):1067. Available from: 
/pmc/articles/PMC7605429/ 

178. Campbell-Salome G, Buchanan AH, Hallquist MLG, Rahm AK, Rocha H, Sturm AC. 
Uncertainty management for individuals with Lynch Syndrome: Identifying and 
responding to healthcare barriers. Patient Educ Couns. 2021 Feb 1;104(2):403–12.  

179. Verdez S, Thomas Q, Garret P, Verstuyft C, Tisserant E, Vitobello A, et al. Exome 
sequencing allows detection of relevant pharmacogenetic variants in epileptic patients. 
The Pharmacogenomics Journal 2022 22:5 [Internet]. 2022 May 19 [cited 2023 Sep 
26];22(5):258–63. Available from: https://www.nature.com/articles/s41397-022-
00280-w 

180. Yabroff KR, Zhao J, De Moor JS, Sineshaw HM, Freedman AN, Zheng Z, et al. Factors 
Associated With Oncologist Discussions of the Costs of Genomic Testing and Related 
Treatments. JNCI Journal of the National Cancer Institute [Internet]. 2020 May 1 [cited 
2023 Sep 26];112(5):498. Available from: /pmc/articles/PMC7225678/ 

181. Appelbaum PS, Burke W, Parens E, Zeevi DA, Arbour L, Garrison NA, et al. Is there a way 
to reduce the inequity in variant interpretation on the basis of ancestry? Am J Hum 
Genet [Internet]. 2022 Jun 6 [cited 2023 Sep 26];109(6):981. Available from: 
/pmc/articles/PMC9247826/ 

182. Hendricks-Sturrup RM, Mazor KM, Sturm AC, Lu CY. Barriers and Facilitators to Genetic 
Testing for Familial Hypercholesterolemia in the United States: A Review. J Pers Med 
[Internet]. 2019 Sep 1 [cited 2023 Sep 26];9(3). Available from: 
/pmc/articles/PMC6789613/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

9
6 

  

183. Cheema AW, Sutton EJ, Beck AT, Cuellar I, Moreno Garzon GG, Hernandez V, et al. 
Experiences of Latino participants receiving neutral genomic screening results: A 
qualitative study. Public Health Genomics [Internet]. 2021 Feb 1 [cited 2023 Sep 
26];24(1–2):44. Available from: /pmc/articles/PMC10291848/ 

184. Carlo MI, Giri VN, Paller CJ, Abida W, Alumkal JJ, Beer TM, et al. Evolving Intersection 
Between Inherited Cancer Genetics and Therapeutic Clinical Trials in Prostate Cancer: 
A White Paper From the Germline Genetics Working Group of the Prostate Cancer 
Clinical Trials Consortium. JCO Precis Oncol [Internet]. 2018 Nov [cited 2023 Sep 
26];2(2):1–14. Available from: /pmc/articles/PMC6370313/ 

185. Titerlea V, Dembélé D, Mandel JL, Laporte J. Attitudes towards Genetic Information 
Delivered by High-Throughput Sequencing among Molecular Geneticists, Genetic 
Counselors, Medical Advisors and Students in France. Eur J Med Genet. 2020 Apr 
1;63(4):103770.  

186. McWilliams L, Woof VG, Donnelly LS, Howell A, Evans DG, French DP. Risk stratified 
breast cancer screening: UK healthcare policy decision-making stakeholders’ views on 
a low-risk breast screening pathway. BMC Cancer [Internet]. 2020 Jul 22 [cited 2023 
Sep 26];20(1). Available from: /pmc/articles/PMC7374862/ 

187. Husereau D, Steuten L, Muthu V, Thomas DM, Spinner DS, Ivany C, et al. Effective and 
Efficient Delivery of Genome-Based Testing-What Conditions Are Necessary for Health 
System Readiness? Healthcare (Switzerland) [Internet]. 2022 Oct 1 [cited 2023 Sep 
26];10(10). Available from: /pmc/articles/PMC9602865/ 

188. Bylstra Y, Davila S, Lim WK, Wu R, Teo JX, Kam S, et al. Implementation of genomics in 
medical practice to deliver precision medicine for an Asian population. NPJ Genom Med 
[Internet]. 2019 Dec 1 [cited 2023 Sep 26];4(1). Available from: 
/pmc/articles/PMC6555782/ 

189. Bunnik EM, Bolt ILLE. Exploring the Ethics of Implementation of Epigenomics 
Technologies in Cancer Screening: A Focus Group Study. Epigenet Insights [Internet]. 
2021 Dec 1 [cited 2023 Sep 26];14. Available from: /pmc/articles/PMC8669112/ 

190. Smit AK, Espinoza D, Fenton GL, Kirk J, Innes JS, McGovern M, et al. Communicating 
Personal Melanoma Polygenic Risk Information: Participants’ Experiences of Genetic 
Counseling in a Community-Based Study. J Pers Med [Internet]. 2022 Sep 26 [cited 2023 
Sep 26];12(10):1581. Available from: /pmc/articles/PMC9605561/ 

191. Beck AT, Sutton EJ, Chow CPY, Curtis SH, Kullo IJ, Sharp RR. “Who Doesn’t Like Receiving 
Good News?” Perspectives of Individuals Who Received Genomic Screening Results by 
Mail. J Pers Med [Internet]. 2021 May 1 [cited 2023 Sep 26];11(5). Available from: 
/pmc/articles/PMC8142970/ 

192. Cornel MC, van El CG. Barriers and Facilitating Factors for Implementation of Genetic 
Services: A Public Health Perspective. Front Public Health [Internet]. 2017 Aug 1 [cited 
2023 Sep 26];5:195. Available from: /pmc/articles/PMC5543075/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

9
7 

  

193. Halbert CH. Equity in Genomic Medicine. https://doi.org/101146/annurev-genom-
112921-022635 [Internet]. 2022 Aug 31 [cited 2023 Sep 26];23:613–25. Available from: 
https://www.annualreviews.org/doi/abs/10.1146/annurev-genom-112921-022635 

194. Chen LS, Zhao S, Stelzig D, Dhar SU, Eble T, Yeh YC, et al. Development and evaluation 
of a genomics training program for community health workers in Texas. Genetics in 
Medicine. 2018 Sep 1;20(9):1030–7.  

195. Beshir L. A Framework to Ethically Approach Incidental Findings in Genetic Research. 
EJIFCC [Internet]. 2020 [cited 2023 Sep 26];31(4):302. Available from: 
/pmc/articles/PMC7745305/ 

196. Hendricks-Sturrup RM, Lu CY. Understanding Implementation Challenges to Genetic 
Testing for Familial Hypercholesterolemia in the United States. J Pers Med [Internet]. 
2019 Mar 1 [cited 2023 Sep 26];9(1). Available from: 
https://pubmed.ncbi.nlm.nih.gov/30717118/ 

197. Lewis ACF, Green RC, Vassy JL. Polygenic risk scores in the clinic: Translating risk into 
action. HGG Adv [Internet]. 2021 Oct 14 [cited 2023 Sep 26];2(4). Available from: 
https://pubmed.ncbi.nlm.nih.gov/35047839/ 

198. Martin CL, Wain KE, Oetjens MT, Tolwinski K, Palen E, Hare-Harris A, et al. Identification 
of Neuropsychiatric Copy Number Variants in a Health Care System Population. JAMA 
Psychiatry [Internet]. 2020 Dec 1 [cited 2023 Sep 26];77(12):1276–85. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32697297/ 

199. Wu T, Qiao S, Shi C, Wang S, Ji G. Metabolomics window into diabetic complications. J 
Diabetes Investig [Internet]. 2018 Mar 1 [cited 2023 Sep 26];9(2):244–55. Available 
from: https://pubmed.ncbi.nlm.nih.gov/28779528/ 

200. Evans BJ. THE GENETIC INFORMATION NONDISCRIMINATION ACT AT AGE 10: GINA’S 
CONTROVERSIAL ASSERTION THAT DATA TRANSPARENCY PROTECTS PRIVACY AND 
CIVIL RIGHTS. William Mary Law Rev [Internet]. 2019 Mar 14 [cited 2023 Sep 
26];60(6):2017. Available from: /pmc/articles/PMC8095822/ 

201. Jenkins SM, Palmquist R, Kapron AL, Torr C, Best DH, Karren MA, et al. Addressing 
ethical and laboratory challenges for initiation of a rapid whole genome sequencing 
program. J Clin Transl Sci [Internet]. 2021 Aug 9 [cited 2023 Sep 26];5(1). Available from: 
https://pubmed.ncbi.nlm.nih.gov/34849253/ 

202. Pinzón-Espinosa J, van der Horst M, Zinkstok J, Austin J, Aalfs C, Batalla A, et al. Barriers 
to genetic testing in clinical psychiatry and ways to overcome them: from clinicians’ 
attitudes to sociocultural differences between patients across the globe. Transl 
Psychiatry [Internet]. 2022 Dec 1 [cited 2023 Sep 26];12(1). Available from: 
https://pubmed.ncbi.nlm.nih.gov/36220808/ 

203. Haga SB, Mills R, Moaddeb J, Liu Y, Voora D. Delivery of Pharmacogenetic Testing with 
or without Medication Therapy Management in a Community Pharmacy Setting. 
Pharmgenomics Pers Med [Internet]. 2021 [cited 2023 Sep 26];14:785–96. Available 
from: https://pubmed.ncbi.nlm.nih.gov/34276225/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

9
8 

  

204. Puzhko S, Gagnon J, Simard J, Knoppers BM, Siedlikowski S, Bartlett G. Health 
professionals’ perspectives on breast cancer risk stratification: understanding 
evaluation of risk versus screening for disease. Public Health Rev [Internet]. 2019 Feb 
28 [cited 2023 Sep 26];40(1). Available from: 
https://pubmed.ncbi.nlm.nih.gov/30858992/ 

205. Milne R, Morley KI, Almarri MA, Anwer S, Atutornu J, Baranova EE, et al. Demonstrating 
trustworthiness when collecting and sharing genomic data: public views across 22 
countries. Genome Med [Internet]. 2021 Dec 1 [cited 2023 Sep 26];13(1). Available 
from: https://pubmed.ncbi.nlm.nih.gov/34034801/ 

206. Milne R, Morley KI, Almarri MA, Atutornu J, Baranova EE, Bevan P, et al. Return of 
genomic results does not motivate intent to participate in research for all: Perspectives 
across 22 countries. Genet Med [Internet]. 2022 May 1 [cited 2023 Sep 26];24(5):1120–
9. Available from: https://pubmed.ncbi.nlm.nih.gov/35125311/ 

207. Ward ET, Kostick KM, Lázaro-Muñoz G. Integrating Genomics into Psychiatric Practice: 
Ethical and Legal Challenges for Clinicians. Harv Rev Psychiatry [Internet]. 2019 Jan 1 
[cited 2023 Sep 26];27(1):53–64. Available from: 
https://pubmed.ncbi.nlm.nih.gov/30614887/ 

208. Shaibi GQ, Kullo IJ, Singh DP, Hernandez V, Sharp RR, Cuellar I, et al. Returning genomic 
results in a Federally Qualified Health Center: the intersection of precision medicine 
and social determinants of health. Genet Med [Internet]. 2020 Sep 1 [cited 2023 Sep 
26];22(9):1552–9. Available from: https://pubmed.ncbi.nlm.nih.gov/32371921/ 

209. Playdon MC, Joshi AD, Tabung FK, Cheng S, Henglin M, Kim A, et al. Metabolomics 
Analytics Workflow for Epidemiological Research: Perspectives from the Consortium of 
Metabolomics Studies (COMETS). Metabolites [Internet]. 2019 Jul 1 [cited 2023 Sep 
26];9(7). Available from: https://pubmed.ncbi.nlm.nih.gov/31319517/ 

210. Hayes DF. Defining Clinical Utility of Tumor Biomarker Tests: A Clinician’s Viewpoint. J 
Clin Oncol [Internet]. 2021 Jan 20 [cited 2023 Sep 26];39(3):238–48. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33326253/ 

211. Middleton A, Milne R, Almarri MA, Anwer S, Atutornu J, Baranova EE, et al. Global Public 
Perceptions of Genomic Data Sharing: What Shapes the Willingness to Donate DNA and 
Health Data? Am J Hum Genet [Internet]. 2020 Oct 1 [cited 2023 Sep 26];107(4):743–
52. Available from: https://pubmed.ncbi.nlm.nih.gov/32946764/ 

212. Laurino MY, Leppig KA, Abad PJ, Cham B, Chu YWY, Kejriwal S, et al. A Report on Ten 
Asia Pacific Countries on Current Status and Future Directions of the Genetic Counseling 
Profession: The Establishment of the Professional Society of Genetic Counselors in Asia. 
J Genet Couns [Internet]. 2018 Feb 1 [cited 2023 Sep 26];27(1):21–32. Available from: 
https://pubmed.ncbi.nlm.nih.gov/28699126/ 

213. Moldovan R, McGhee KA, Coviello D, Hamang A, Inglis A, Ingvoldstad Malmgren C, et 
al. Psychiatric genetic counseling: A mapping exercise. Am J Med Genet B 
Neuropsychiatr Genet [Internet]. 2019 Dec 1 [cited 2023 Sep 26];180(8):523–32. 
Available from: https://pubmed.ncbi.nlm.nih.gov/31222934/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

9
9 

  

214. Jacobs BM, Peter M, Giovannoni G, Noyce AJ, Morris HR, Dobson R. Towards a global 
view of multiple sclerosis genetics. Nat Rev Neurol [Internet]. 2022 Oct 1 [cited 2023 
Sep 26];18(10):613–23. Available from: https://pubmed.ncbi.nlm.nih.gov/36075979/ 

215. Lázaro-Muñoz G, Conley JM, Davis AM, Prince AER, Cadigan RJ. Which Results to Return: 
Subjective Judgments in Selecting Medically Actionable Genes. Genet Test Mol 
Biomarkers [Internet]. 2017 Mar 1 [cited 2023 Sep 26];21(3):184–94. Available from: 
https://pubmed.ncbi.nlm.nih.gov/28146641/ 

216. Blocka J, Durie BGM, Huhn S, Mueller-Tidow C, Försti A, Hemminki K, et al. Familial 
Cancer: How to Successfully Recruit Families for Germline Mutations Studies? Multiple 
Myeloma as an Example. Clin Lymphoma Myeloma Leuk [Internet]. 2019 Oct 1 [cited 
2023 Sep 26];19(10):635-644.e2. Available from: 
https://pubmed.ncbi.nlm.nih.gov/31377209/ 

217. Owens K. “The ultimate risk:” How clinicians assess the value and meaning of genetic 
data in cardiology. Clin Ethics [Internet]. 2021 Sep 1 [cited 2023 Sep 26];16(3):189–95. 
Available from: https://pubmed.ncbi.nlm.nih.gov/34650330/ 

218. Almadhoun N, Ayday E, Ulusoy Ö. Differential privacy under dependent tuples-the case 
of genomic privacy. Bioinformatics [Internet]. 2020 [cited 2023 Sep 26];36(6):1696–
703. Available from: https://pubmed.ncbi.nlm.nih.gov/31702787/ 

219. Scheuner MT, Russell MM, Chanfreau-Coffinier C, Peredo J, Yano EM, Hamilton AB, et 
al. Stakeholders’ views on the value of outcomes from clinical genetic and genomic 
interventions. Genet Med [Internet]. 2019 Jun 1 [cited 2023 Sep 26];21(6):1371–80. 
Available from: https://pubmed.ncbi.nlm.nih.gov/30377384/ 

220. Campacci N, de Campos Reis Galvão H, Garcia LF, Ribeiro PC, Grasel RS, Goldim JR, et 
al. Genetic cancer risk assessment: A screenshot of the psychosocial profile of women 
at risk for hereditary breast and ovarian cancer syndrome. Psychooncology [Internet]. 
2020 Apr 1 [cited 2023 Sep 26];29(4):681–7. Available from: 
https://pubmed.ncbi.nlm.nih.gov/31984583/ 

221. Zhang X, Liang Z, Wang S, Lu S, Song Y, Cheng Y, et al. Application of next-generation 
sequencing technology to precision medicine in cancer: joint consensus of the Tumor 
Biomarker Committee of the Chinese Society of Clinical Oncology. Cancer Biol Med 
[Internet]. 2019 [cited 2023 Sep 26];16(1):189–204. Available from: 
https://pubmed.ncbi.nlm.nih.gov/31119060/ 

222. Kawame H, Fukushima A, Fuse N, Nagami F, Suzuki Y, Sakurai-Yageta M, et al. The return 
of individual genomic results to research participants: design and pilot study of Tohoku 
Medical Megabank Project. J Hum Genet [Internet]. 2022 Jan 1 [cited 2023 Sep 
26];67(1):9–17. Available from: https://pubmed.ncbi.nlm.nih.gov/34234266/ 

223. Franks PW, Merino J. Gene-lifestyle interplay in type 2 diabetes. Curr Opin Genet Dev 
[Internet]. 2018 Jun 1 [cited 2023 Sep 26];50:35–40. Available from: 
https://pubmed.ncbi.nlm.nih.gov/29459268/ 

224. Fossey R, Kochan D, Winkler E, Pacyna JE, Olson J, Thibodeau S, et al. Ethical 
Considerations Related to Return of Results from Genomic Medicine Projects: The 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

1
0
0 

  

eMERGE Network (Phase III) Experience. J Pers Med [Internet]. 2018 Mar 1 [cited 2023 
Sep 26];8(1). Available from: https://pubmed.ncbi.nlm.nih.gov/29301385/ 

225. Hall A, Finnegan T, Chowdhury S, Dent T, Kroese M, Burton H. Risk stratification, 
genomic data and the law. J Community Genet [Internet]. 2018 Jul 1 [cited 2023 Sep 
26];9(3):195–9. Available from: https://link.springer.com/article/10.1007/s12687-018-
0358-4 

226. Winkler EC, Knoppers BM. Ethical challenges of precision cancer medicine. Semin 
Cancer Biol. 2022 Sep 1;84:263–70.  

227. Maese L, Schiffman JD. The evidence for expanded genetic testing for pediatric patients 
with cancer. Future Oncol [Internet]. 2018 Feb 1 [cited 2023 Sep 26];14(3):187–90. 
Available from: https://pubmed.ncbi.nlm.nih.gov/29327612/ 

228. Modell SM, Citrin T, Kardia SLR. Laying Anchor: Inserting Precision Health into a Public 
Health Genetics Policy Course. Healthcare (Basel) [Internet]. 2018 Sep 1 [cited 2023 Sep 
26];6(3). Available from: https://pubmed.ncbi.nlm.nih.gov/30081448/ 

229. Rosso A, Pitini E, D’Andrea E, Marco M Di, Unim B, Baccolini V, et al. Genomics 
knowledge and attitudes among European public health professionals: Results of a 
cross-sectional survey. PLoS One [Internet]. 2020 [cited 2023 Sep 26];15(4). Available 
from: https://pubmed.ncbi.nlm.nih.gov/32240206/ 

230. Dombrádi V, Pitini E, Van El CG, Jani A, Cornel M, Villari P, et al. Value-based genomic 
screening: Exploring genomic screening for chronic diseases using triple value 
principles. BMC Health Serv Res [Internet]. 2019 Nov 11 [cited 2023 Sep 26];19(1):1–8. 
Available from: 
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-019-4703-z 

231. Wegwarth O, Pashayan N, Widschwendter M, Rebitschek FG. Women’s perception, 
attitudes, and intended behavior towards predictive epigenetic risk testing for female 
cancers in 5 European countries: a cross-sectional online survey. BMC Public Health 
[Internet]. 2019 May 30 [cited 2023 Sep 26];19(1). Available from: 
https://pubmed.ncbi.nlm.nih.gov/31146730/ 

232. Fenton GL, Smit AK, Keogh L, Cust AE. Exploring the emotional and behavioural 
reactions to receiving personalized melanoma genomic risk information: a qualitative 
study. Br J Dermatol [Internet]. 2019 Mar 4 [cited 2023 Sep 26];180(6):1390–6. 
Available from: https://europepmc.org/article/MED/30580464 

233. Strech D, Reydon T, Werner-Felmayer G, Elisa Calabrò G, Sassano M, Tognetto A, et al. 
Citizens’ Attitudes, Knowledge, and Educational Needs in the Field of Omics Sciences: 
A Systematic Literature Review. 2020 [cited 2023 Sep 26];11:570649. Available from: 
www.frontiersin.org 

234. Talwar D, Tseng TS, Foster M, Xu L, Chen LS. Genetics/genomics education for 
nongenetic health professionals: a systematic literature review. Genet Med [Internet]. 
2017 Jul 1 [cited 2023 Sep 26];19(7):725–32. Available from: 
https://pubmed.ncbi.nlm.nih.gov/27763635/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

1
0
1 

  

235. Evans O, Manchanda R. Population-based genetic testing for precision prevention. 
Cancer Prevention Research [Internet]. 2020 Aug 1 [cited 2023 Sep 26];13(8):643–8. 
Available from: https://dx.doi.org/10.1158/1940-6207.CAPR-20-0002 

236. Pereza N, Munung N, Heffer M, Sassano M, Elisa Calabrò G, Boccia S. A Web Screening 
on Educational Initiatives to Increase Citizens’ Literacy on Genomics and Genetics. Front 
Genet [Internet]. 2021 Jul 7 [cited 2023 Sep 26];12(N/A):1–10. Available from: 
https://publicatt.unicatt.it/handle/10807/184870 

237. Vaccaro CA, López-Kostner F, Adriana DV, Palmero EI, Rossi BM, Antelo M, et al. From 
colorectal cancer pattern to the characterization of individuals at risk: Picture for 
genetic research in Latin America. Int J Cancer [Internet]. 2019 Jul 15 [cited 2023 Sep 
26];145(2):318–26. Available from: https://pubmed.ncbi.nlm.nih.gov/30303536/ 

238. Rebbeck TR, Bridges JFP, Mack JW, Gray SW, Trent JM, George S, et al. A Framework for 
Promoting Diversity, Equity, and Inclusion in Genetics and Genomics Research. JAMA 
Health Forum [Internet]. 2022 Apr 15 [cited 2023 Sep 26];3(4). Available from: 
/pmc/articles/PMC9223088/ 

239. Achatz MI, Caleffi M, Guindalini R, Marques RM, Nogueira-Rodrigues A, Ashton-Prolla 
P. Recommendations for Advancing the Diagnosis and Management of Hereditary 
Breast and Ovarian Cancer in Brazil. JCO Glob Oncol [Internet]. 2020 [cited 2023 Sep 
26];6:439–52. Available from: /pmc/articles/PMC7113069/ 

240. Williams GA, Liede S, Fahy N, Aittomaki K, Perola M, Helander T, et al. Regulating the 
unknown. Regulating the unknown: A guide to regulating genomics for health policy-
makers [Internet]. 2020 [cited 2023 Sep 26]; Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK569507/ 

241. O’Connor S, Rudkowska I. Dietary Fatty Acids and the Metabolic Syndrome: A 
Personalized Nutrition Approach. Adv Food Nutr Res [Internet]. 2019 Jan 1 [cited 2023 
Sep 26];87:43–146. Available from: https://pubmed.ncbi.nlm.nih.gov/30678820/ 

242. Best MC, Butow P, Jacobs C, Savard J, Biesecker B, Ballinger ML, et al. Who should 
access germline genome sequencing? A mixed methods study of patient views. Clin 
Genet [Internet]. 2020 Feb 1 [cited 2023 Sep 26];97(2):329–37. Available from: 
https://pubmed.ncbi.nlm.nih.gov/31674008/ 

243. Dasari A, Morris VK, Allegra CJ, Atreya C, Benson AB, Boland P, et al. ctDNA applications 
and integration in colorectal cancer: an NCI Colon and Rectal-Anal Task Forces 
whitepaper. Nat Rev Clin Oncol [Internet]. 2020 Dec 1 [cited 2023 Sep 26];17(12):757–
70. Available from: https://pubmed.ncbi.nlm.nih.gov/32632268/ 

244. Matimba A, Ali S, Littler K, Madden E, Marshall P, McCurdy S, et al. Guideline for 
feedback of individual genetic research findings for genomics research in Africa. BMJ 
Glob Health [Internet]. 2022 Jan 11 [cited 2023 Sep 26];7(1). Available from: 
https://pubmed.ncbi.nlm.nih.gov/35017180/ 

245. Knoppers BM, Bernier A, Moreno PG, Pashayan N. Of Screening, Stratification, and 
Scores. J Pers Med [Internet]. 2021 Aug 1 [cited 2023 Sep 26];11(8). Available from: 
https://pubmed.ncbi.nlm.nih.gov/34442379/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

1
0
2 

  

246. Balicza P, Terebessy A, Grosz Z, Varga NA, Gal A, Fekete BA, et al. Implementation of 
personalized medicine in Central-Eastern Europe: pitfalls and potentials based on 
citizen’s attitude. EPMA J [Internet]. 2018 Mar 1 [cited 2023 Sep 26];9(1):103–12. 
Available from: https://pubmed.ncbi.nlm.nih.gov/29515690/ 

247. Mendes Á, Metcalfe A, Paneque M, Sousa L, Clarke AJ, Sequeiros J. Communication of 
Information about Genetic Risks: Putting Families at the Center. Fam Process [Internet]. 
2018 Sep 1 [cited 2023 Sep 26];57(3):836–46. Available from: 
https://pubmed.ncbi.nlm.nih.gov/28714147/ 

248. Mahmutovic L, Akcesme B, Durakovic C, Akcesme FB, Maric A, Adilovic M, et al. 
Perceptions of students in health and molecular life sciences regarding 
pharmacogenomics and personalized medicine. Hum Genomics [Internet]. 2018 Jan 26 
[cited 2023 Sep 26];12(1). Available from: 
https://pubmed.ncbi.nlm.nih.gov/30424805/ 

249. Lin JZ, Long JY, Wang AQ, Zheng Y, Zhao HT. Precision medicine: In need of guidance 
and surveillance. World J Gastroenterol [Internet]. 2017 Jul 28 [cited 2023 Sep 
26];23(28):5045–50. Available from: https://pubmed.ncbi.nlm.nih.gov/28811702/ 

250. Watson KS, Cohn EG, Fair A, Menon U, Szalacha LA, Carpenter SM, et al. Adapting a 
conceptual framework to engage diverse stakeholders in genomic/precision medicine 
research. Health Expect [Internet]. 2022 Aug 1 [cited 2023 Sep 26];25(4):1478–85. 
Available from: https://pubmed.ncbi.nlm.nih.gov/35353945/ 

251. Frost CJ, Andrulis IL, Buys SS, Hopper JL, John EM, Terry MB, et al. Assessing patient 
readiness for personalized genomic medicine. J Community Genet [Internet]. 2019 Jan 
30 [cited 2023 Sep 26];10(1):109–20. Available from: 
https://pubmed.ncbi.nlm.nih.gov/29804257/ 

252. Merino J, Udler MS, Leong A, Meigs JB. A Decade of Genetic and Metabolomic 
Contributions to Type 2 Diabetes Risk Prediction. Curr Diab Rep [Internet]. 2017 Dec 1 
[cited 2023 Sep 26];17(12). Available from: 
https://pubmed.ncbi.nlm.nih.gov/29103096/ 

253. Yamamoto Y, Kanayama N, Nakayama Y, Matsushima N. Current Status, Issues and 
Future Prospects of Personalized Medicine for Each Disease. J Pers Med [Internet]. 2022 
Mar 1 [cited 2023 Sep 26];12(3). Available from: 
https://pubmed.ncbi.nlm.nih.gov/35330444/ 

254. Liu JC, Dong SS, Shen H, Yang DY, Chen B Bin, Ma XY, et al. Multi-omics research in 
sarcopenia: Current progress and future prospects. Ageing Res Rev. 2022 Apr 
1;76:101576.  

255. van der Wouden CH, Cambon-Thomsen A, Cecchin E, Cheung KC, Dávila-Fajardo CL, 
Deneer VH, et al. Implementing Pharmacogenomics in Europe: Design and 
Implementation Strategy of the Ubiquitous Pharmacogenomics Consortium. Clin 
Pharmacol Ther [Internet]. 2017 Mar 1 [cited 2023 Sep 26];101(3):341–58. Available 
from: https://pubmed.ncbi.nlm.nih.gov/28027596/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

1
0
3 

  

256. Ke C, Pan CW, Zhang Y, Zhu X, Zhang Y. Metabolomics facilitates the discovery of 
metabolic biomarkers and pathways for ischemic stroke: a systematic review. 
Metabolomics [Internet]. 2019 Dec 1 [cited 2023 Sep 26];15(12). Available from: 
https://pubmed.ncbi.nlm.nih.gov/31754808/ 

257. Srinivasan S, Hampel H, Leeman J, Patel A, Rahm AK, Reuland DS, et al. Stakeholder 
Perspectives on Overcoming Barriers to Cascade Testing in Lynch Syndrome: A 
Qualitative Study. Cancer Prev Res (Phila) [Internet]. 2020 Dec 1 [cited 2023 Sep 
26];13(12):1037–46. Available from: https://pubmed.ncbi.nlm.nih.gov/32727822/ 

258. Kim WY, Kim HS, Oh M, Shin JG. Survey of physicians’ views on the clinical 
implementation of pharmacogenomics-based personalized therapy. Transl Clin 
Pharmacol [Internet]. 2020 Mar 1 [cited 2023 Sep 26];28(1):34–42. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32274379/ 

259. Ho WK, Tai MC, Dennis J, Shu X, Li J, Ho PJ, et al. Polygenic risk scores for prediction of 
breast cancer risk in Asian populations. Genet Med [Internet]. 2022 Mar 1 [cited 2023 
Sep 26];24(3):586–600. Available from: https://pubmed.ncbi.nlm.nih.gov/34906514/ 

260. Johann DJ, Steliga M, Shin IJ, Yoon D, Arnaoutakis K, Hutchins L, et al. Liquid biopsy and 
its role in an advanced clinical trial for lung cancer. Exp Biol Med (Maywood) [Internet]. 
2018 Feb 1 [cited 2023 Sep 26];243(3):262–71. Available from: 
https://pubmed.ncbi.nlm.nih.gov/29405770/ 

261. Bjork I, Peralez J, Haussler D, Spunt SL, Vaske OM. Data sharing for clinical utility. Cold 
Spring Harb Mol Case Stud [Internet]. 2019 [cited 2023 Sep 26];5(5). Available from: 
https://pubmed.ncbi.nlm.nih.gov/31645349/ 

262. Joseph G, Lee R, Pasick RJ, Guerra C, Schillinger D, Rubin S. Effective communication in 
the era of precision medicine: A pilot intervention with low health literacy patients to 
improve genetic counseling communication. Eur J Med Genet [Internet]. 2019 May 1 
[cited 2023 Sep 26];62(5):357–67. Available from: 
https://pubmed.ncbi.nlm.nih.gov/30553023/ 

263. Dupras C, Song L, Saulnier KM, Joly Y. Epigenetic Discrimination: Emerging Applications 
of Epigenetics Pointing to the Limitations of Policies Against Genetic Discrimination. 
Front Genet [Internet]. 2018 Jun 8 [cited 2023 Sep 26];9(JUN). Available from: 
https://pubmed.ncbi.nlm.nih.gov/29937773/ 

264. Fisher CB, Layman DM. Genomics, Big Data, and Broad Consent: a New Ethics Frontier 
for Prevention Science. Prev Sci [Internet]. 2018 Oct 1 [cited 2023 Sep 26];19(7):871–9. 
Available from: https://pubmed.ncbi.nlm.nih.gov/30145751/ 

265. Traversi D, Pulliero A, Izzotti A, Franchitti E, Iacoviello L, Gianfagna F, et al. Precision 
Medicine and Public Health: New Challenges for Effective and Sustainable Health. J Pers 
Med [Internet]. 2021 Mar 1 [cited 2023 Sep 26];11(2):1–30. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33669364/ 

266. Haeusermann T, Greshake B, Blasimme A, Irdam D, Richards M, Vayena E. Open sharing 
of genomic data: Who does it and why? PLoS One [Internet]. 2017 May 1 [cited 2023 
Sep 26];12(5). Available from: https://pubmed.ncbi.nlm.nih.gov/28486511/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

1
0
4 

  

267. Mighton C, Shickh S, Aguda V, Krishnapillai S, Adi-Wauran E, Bombard Y. From the 
patient to the population: Use of genomics for population screening. Front Genet 
[Internet]. 2022 Oct 24 [cited 2023 Sep 26];13. Available from: 
https://pubmed.ncbi.nlm.nih.gov/36353115/ 

268. Schulte C, Zeller T. Biomarkers in primary prevention : Meaningful diagnosis based on 
biomarker scores? Herz [Internet]. 2020 Feb 1 [cited 2023 Sep 26];45(1):10–6. Available 
from: https://pubmed.ncbi.nlm.nih.gov/31807790/ 

269. Sun L, Li H, Lin X. Linking of metabolomic biomarkers with cardiometabolic health in 
Chinese population. J Diabetes [Internet]. 2019 Apr 1 [cited 2023 Sep 26];11(4):280–91. 
Available from: https://pubmed.ncbi.nlm.nih.gov/30239137/ 

270. Laviolle B, Denèfle P, Gueyffier F, Bégué É, Bilbault P, Espérou H, et al. The contribution 
of genomics in the medicine of tomorrow, clinical applications and issues. Therapie 
[Internet]. 2019 Feb [cited 2023 Sep 26];74(1):9–15. Available from: 
https://pubmed.ncbi.nlm.nih.gov/30638855/ 

271. Chavarri-Guerra Y, Slavin TP, Longoria-Lozano O, Weitzel JN. Genetic cancer 
predisposition syndromes among older adults. J Geriatr Oncol [Internet]. 2020 Sep 1 
[cited 2023 Sep 26];11(7):1054–60. Available from: 
https://pubmed.ncbi.nlm.nih.gov/31980412/ 

272. Allen CG, Peterson S, Khoury MJ, Brody LC, Mcbride CM. A scoping review of social and 
behavioral science research to translate genomic discoveries into population health 
impact. Transl Behav Med [Internet]. 2021 Apr 1 [cited 2023 Sep 26];11(4):901–11. 
Available from: https://pubmed.ncbi.nlm.nih.gov/32902617/ 

273. Lawler M, Alsina D, Adams RA, Anderson AS, Brown G, Fearnhead NS, et al. Critical 
research gaps and recommendations to inform research prioritisation for more 
effective prevention and improved outcomes in colorectal cancer. Gut [Internet]. 2018 
Jan 1 [cited 2023 Sep 26];67(1):179–93. Available from: 
https://pubmed.ncbi.nlm.nih.gov/29233930/ 

274. Friede K, Li J, Voora D. Use of Pharmacogenetic Information in the Treatment of 
Cardiovascular Disease. Clin Chem [Internet]. 2017 Jan 1 [cited 2023 Sep 26];63(1):177–
85. Available from: https://pubmed.ncbi.nlm.nih.gov/27864383/ 

275. Morrissey C, Walker RL. The Ethics of General Population Preventive Genomic 
Sequencing: Rights and Social Justice. J Med Philos [Internet]. 2018 Jan 12 [cited 2023 
Sep 26];43(1):22–43. Available from: https://pubmed.ncbi.nlm.nih.gov/29342286/ 

276. Liu YL, Maio A, Kemel Y, Salo-Mullen EE, Sheehan M, Tejada PR, et al. Disparities in 
cancer genetics care by race/ethnicity among pan-cancer patients with pathogenic 
germline variants. Cancer [Internet]. 2022 Nov 1 [cited 2023 Sep 26];128(21):3870–9. 
Available from: https://onlinelibrary.wiley.com/doi/full/10.1002/cncr.34434 

277. Turrini M. Online Genomes: Problematizing the disruptiveness of direct-to-consumer 
genetic tests. Sociol Compass. 2018 Nov 1;12(11).  



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

1
0
5 

  

278. Kaur J, Jacobs & R, Huang & Y, Salvo N, Politis & C. Salivary biomarkers for oral cancer 
and pre-cancer screening: a review. [cited 2023 Sep 26]; Available from: 
https://doi.org/10.1007/s00784-018-2337-x 

279. Petersen C, Austin RR, Backonja U, Campos H, Chung AE, Hekler EB, et al. Citizen science 
to further precision medicine: from vision to implementation. JAMIA Open [Internet]. 
2019 [cited 2023 Sep 26];3(1):2–8. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32607481/ 

280. Van Den Heuvel LM, Van Teijlingen MO, Van Der Roest W, Van Langen IM, Smets EMA, 
Van Tintelen JP, et al. Long-Term Follow-Up Study on the Uptake of Genetic Counseling 
and Predictive DNA Testing in Inherited Cardiac Conditions. Circ Genom Precis Med 
[Internet]. 2020 [cited 2023 Sep 26];13(5):524–30. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33079600/ 

281. Tognetto A. Core competences in genetics for healthcare professionals: results of a 
review and a Delphi surveyAlessia Tognetto. Eur J Public Health [Internet]. 2017 Nov 1 
[cited 2023 Sep 26];27(suppl_3). Available from: 
https://dx.doi.org/10.1093/eurpub/ckx186.126 

282. Sun S, Ching AH, Ong Z, Padmanathan H, Lek YR, Wen L, et al. Social Systems Matter: 
Precision Medicine, Public Health, and the Medical Model. An International Journal 
[Internet]. 2021 [cited 2023 Sep 26];15(4):439–66. Available from: 
https://www.tandfonline.com/action/journalInformation?journalCode=teas20 

283. Wicklund CAL, Duquette DA, Swanson AL. Clinical genetic counselors: An asset in the 
era of precision medicine. [cited 2023 Sep 26]; Available from: 
https://onlinelibrary.wiley.com/doi/10.1002/ajmg.c.31605 

284. Scott J, Cousin L, Woo J, Gonzalez-Guarda R, Simmons LA. Equity in Genomics: A Brief 
Report on Cardiovascular Health Disparities in African American Adults. J Cardiovasc 
Nurs [Internet]. 2022 Jan 1 [cited 2023 Sep 26];37(1):58. Available from: 
/pmc/articles/PMC7775264/ 

285. Wadovski R, Nogueira R, Chimenti P. Genetic services diffusion in the precision 
medicine ecosystem. Int J Pharm Healthc Mark. 2020 Dec 10;14(4):533–60.  

286. Dunlop K, Rankin NM, Smit AK, Salgado Z, Newson AJ, Keogh L, et al. Acceptability of 
risk‐stratified population screening across cancer types: Qualitative interviews with the 
Australian public. Health Expect [Internet]. 2021 Aug 1 [cited 2023 Sep 26];24(4):1326. 
Available from: /pmc/articles/PMC8369084/ 

287. de la Serna CD de los R, Fernández-Ortega P, Lluch-Canut T. Educational Programme for 
Cancer Nurses in Genetics, Health Behaviors and Cancer Prevention: A Multidisciplinary 
Consensus Study. J Pers Med [Internet]. 2022 Jul 1 [cited 2023 Sep 26];12(7). Available 
from: https://pubmed.ncbi.nlm.nih.gov/35887601/ 

288. Dalal V, Carmicheal J, Dhaliwal A, Jain M, Kaur S, Batra SK. Radiomics in stratification of 
pancreatic cystic lesions: Machine learning in action. Cancer Lett [Internet]. 2020 Jan 1 
[cited 2023 Sep 26];469:228. Available from: /pmc/articles/PMC6927395/ 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

1
0
6 

  

289. Chase DA, Baron S, Ash JS. Clinical Decision Support and Primary Care Acceptance of 
Genomic Medicine. Stud Health Technol Inform [Internet]. 2017 [cited 2023 Sep 
26];245:700–3. Available from: https://ebooks.iospress.nl/doi/10.3233/978-1-61499-
830-3-700 

290. Molster CM, Bowman FL, Bilkey GA, Cho AS, Burns BL, Nowak KJ, et al. The Evolution of 
Public Health Genomics: Exploring Its Past, Present, and Future. Front Public Health 
[Internet]. 2018 [cited 2023 Sep 26];6:247. Available from: 
/pmc/articles/PMC6131666/ 

291. Sun S. Between personalized and racialized precision medicine: A relative resources 
perspective. https://doi.org/101177/0268580919885292 [Internet]. 2019 Nov 21 
[cited 2023 Sep 26];35(1):90–110. Available from: 
https://journals.sagepub.com/doi/full/10.1177/0268580919885292 

292. Jones LK, Brownson RC, Williams MS. Applying implementation science to improve care 
for familial hypercholesterolemia. Curr Opin Endocrinol Diabetes Obes [Internet]. 2022 
Apr 1 [cited 2023 Sep 26];29(2):141–51. Available from: 
https://pubmed.ncbi.nlm.nih.gov/34839326/ 

293. Rasmussen L V., Connolly JJ, Del Fiol G, Freimuth RR, Pet DB, Peterson JF, et al. 
Infobuttons for Genomic Medicine: Requirements and Barriers. Appl Clin Inform 
[Internet]. 2021 Mar 1 [cited 2023 Sep 26];12(2):383–90. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33979874/ 

294. Corsico P. “It’s all about delivery”: researchers and health professionals’ views on the 
moral challenges of accessing neurobiological information in the context of psychosis. 
BMC Med Ethics [Internet]. 2021 Dec 1 [cited 2023 Sep 26];22(1). Available from: 
https://pubmed.ncbi.nlm.nih.gov/33557813/ 

295. Mensah GA, Jaquish C, Srinivas P, Papanicolaou GJ, Wei GS, Redmond N, et al. Emerging 
Concepts in Precision Medicine and Cardiovascular Diseases in Racial and Ethnic 
Minority Populations. Circ Res [Internet]. 2019 [cited 2023 Sep 26];125(1):7–13. 
Available from: https://pubmed.ncbi.nlm.nih.gov/31219738/ 

296. Brown-Johnson CG, Safaeinili N, Baratta J, Palaniappan L, Mahoney M, Rosas LG, et al. 
Implementation outcomes of Humanwide: integrated precision health in team-based 
family practice primary care. BMC Fam Pract [Internet]. 2021 Dec 1 [cited 2023 Sep 
26];22(1). Available from: https://pubmed.ncbi.nlm.nih.gov/33530939/ 

297. Roberts MC, Kennedy AE, Chambers DA, Khoury MJ. The current state of 
implementation science in genomic medicine: opportunities for improvement. Genet 
Med [Internet]. 2017 Aug 1 [cited 2023 Sep 26];19(8):858. Available from: 
/pmc/articles/PMC6312663/ 

298. Uusitupa M, Lindström J, Tuomilehto J. Prevention of type 2 diabetes—success story 
that is waiting for next steps. European Journal of Clinical Nutrition 2018 72:9 
[Internet]. 2018 Sep 5 [cited 2023 Sep 26];72(9):1260–6. Available from: 
https://www.nature.com/articles/s41430-018-0223-x 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

1
0
7 

  

299. Kurnit KC, Ileana Dumbrava EE, Litzenburger B, Khotskaya YB, Johnson AM, Yap TA, et 
al. Precision oncology decision support: Current approaches and strategies for the 
future. Clinical Cancer Research [Internet]. 2018 Jun 15 [cited 2023 Sep 
26];24(12):2719–31. Available from: https://dx.doi.org/10.1158/1078-0432.CCR-17-
2494 

300. Bíró K, Dombrádi V, Fekete Z, Bányai G, Boruzs K, Nagy A, et al. Investigating the 
knowledge of and public attitudes towards genetic testing within the Visegrad 
countries: A cross-sectional study. BMC Public Health [Internet]. 2020 Sep 10 [cited 
2023 Sep 26];20(1):1–10. Available from: 
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09473-z 

301. Fidelito G, Watt MJ, Taylor RA. Personalized Medicine for Prostate Cancer: Is Targeting 
Metabolism a Reality? Front Oncol [Internet]. 2022 Jan 21 [cited 2023 Sep 26];11. 
Available from: https://doaj.org/article/883e3065ed4d4ce2b2dda621755f57eb 

302. Matthew DB. Two Threats to Precision Medicine Equity. Ethn Dis [Internet]. 2019 [cited 
2023 Sep 26];29(Suppl 3):629. Available from: /pmc/articles/PMC6919972/ 

303. Ambrosino AAA& E. OPPORTUNITIES FOR PRECISION MEDICINE AND PRECISION PUBLIC 
HEALTH IN SAUDI ARABIA. 2019 Jan 28 [cited 2023 Jul 31]; Available from: 
https://zenodo.org/record/2551139 

304. Menke A. Precision pharmacotherapy: psychiatry’s future direction in preventing, 
diagnosing, and treating mental disorders. Pharmgenomics Pers Med [Internet]. 2018 
[cited 2023 Jul 31];11:211–22. Available from: 
https://pubmed.ncbi.nlm.nih.gov/30510440/ 

305. Noyes JD, Mordi IR, Doney AS, Jamal R, Lang CC. Precision Medicine and Adverse Drug 
Reactions Related to Cardiovascular Drugs. Diseases [Internet]. 2021 Aug 12 [cited 2023 
Jul 31];9(3):55. Available from: https://pubmed.ncbi.nlm.nih.gov/34449608/ 

306. Franks PW, Melén E, Friedman M, Sundström J, Kockum I, Klareskog L, et al. 
Technological readiness and implementation of genomic-driven precision medicine for 
complex diseases. J Intern Med [Internet]. 2021 Sep 1 [cited 2023 Jul 31];290(3):602–
20. Available from: https://pubmed.ncbi.nlm.nih.gov/34213793/ 

307. Crowder SL, Buro AW, Lacson JCA, Kim Y, Sutton SK, Roetzheim RG, et al. Retention and 
evaluation of precision and generic prevention materials for melanoma: a qualitative 
study comparing young adults and adults. Cancer Prev Res (Phila) [Internet]. 2022 Aug 
8 [cited 2023 Jul 31];15(8):533. Available from: /pmc/articles/PMC9357111/ 

308. Zhu Y, Swanson KM, Rojas RL, Wang Z, St. Sauver JL, Visscher SL, et al. Systematic review 
of the evidence on the cost-effectiveness of pharmacogenomics-guided treatment for 
cardiovascular diseases. Genet Med [Internet]. 2020 Mar 1 [cited 2023 Jul 
31];22(3):475–86. Available from: https://pubmed.ncbi.nlm.nih.gov/31591509/ 

309. Giudicessi JR, Kullo IJ, Ackerman MJ. Precision Cardiovascular Medicine: State of 
Genetic Testing. Mayo Clin Proc [Internet]. 2017 Apr 1 [cited 2023 Jul 31];92(4):642–
62. Available from: 
http://www.mayoclinicproceedings.org/article/S0025619617300897/fulltext 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

1
0
8 

  

310. Wahlfors T, Simell B, Kristiansson K, Soini S, Kilpi T, Erhola M, et al. Reaching for 
Precision Healthcare in Finland via Use of Genomic Data. Front Genet [Internet]. 2022 
Apr 26 [cited 2023 Jul 30];13. Available from: 
https://pubmed.ncbi.nlm.nih.gov/35559047/ 

311. Kenner B, Chari ST, Kelsen D, Klimstra DS, Pandol SJ, Rosenthal M, et al. Artificial 
Intelligence and Early Detection of Pancreatic Cancer: 2020 Summative Review. 
Pancreas [Internet]. 2021 Mar 1 [cited 2023 Jul 31];50(3):251–79. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33835956/ 

312. Magavern EF, Kaski JC, Turner RM, Drexel H, Janmohamed A, Scourfield A, et al. The 
role of pharmacogenomics in contemporary cardiovascular therapy: a position 
statement from the European Society of Cardiology Working Group on Cardiovascular 
Pharmacotherapy. Eur Heart J Cardiovasc Pharmacother [Internet]. 2022 Jan 1 [cited 
2023 Jul 31];8(1):85–99. Available from: https://pubmed.ncbi.nlm.nih.gov/33638977/ 

313. Furniss CS, Yurgelun MB, Ukaegbu C, Constantinou PE, Lafferty CC, Talcove-Berko ER, 
et al. Novel Models of Genetic Education and Testing for Pancreatic Cancer 
Interception: Preliminary Results from the GENERATE Study. Cancer Prev Res (Phila) 
[Internet]. 2021 Nov 1 [cited 2023 Jul 31];14(11):1021–32. Available from: 
https://pubmed.ncbi.nlm.nih.gov/34625409/ 

314. Qian YQ, Daza J, Itzel T, Betge J, Zhan TZ, Marme F, et al. Prognostic Cancer Gene 
Expression Signatures: Current Status and        Challenges. Cells. 2021 Nov;10(3).  

315. Fitipaldi H, McCarthy MI, Florez JC, Franks PW. A Global Overview of Precision Medicine 
in Type 2 Diabetes. Diabetes [Internet]. 2018 [cited 2023 Jul 30];67(10):1911–22. 
Available from: https://pubmed.ncbi.nlm.nih.gov/30237159/ 

316. Cavallari LH, Obeng AO. Genetic determinants of P2Y12 inhibitors and clinical 
implications. Interv Cardiol Clin [Internet]. 2017 Jan 1 [cited 2023 Jul 30];6(1):141. 
Available from: /pmc/articles/PMC5134418/ 

317. Akhoon N. Precision Medicine: A New Paradigm in Therapeutics. Int J Prev Med 
[Internet]. 2021 Jan 1 [cited 2023 Jul 31];12(1). Available from: 
https://pubmed.ncbi.nlm.nih.gov/34084309/ 

318. Golubev AM. Personalized Critical Care Medicine (Review). Obshchaya 
Reanimatologiya. 2022;18(4):45–54.  

319. Jiang M, Yang J, Li K, Liu J, Jing X, Tang M. Insights into the theranostic value of precision 
medicine on advanced radiotherapy to breast cancer. Int J Med Sci [Internet]. 2021 
[cited 2023 Jul 30];18(3):626–38. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33437197/ 

320. Cardiovascular diseases (CVDs) [Internet]. [cited 2023 Sep 13]. Available from: 
https://www.who.int/news-room/fact-sheets/detail/cardiovascular-diseases-(cvds) 

321. Wilkins E, Wilson L, Wickramasinghe K, Bhatnagar P, Leal J, Luengo-Fernandez R, et al. 
European Cardiovascular Disease Statistics 2017 [Internet]. European Heart Network; 
2017 [cited 2023 Sep 13]. Available from: 



2.4. Report on critical factors for the successful adoption of Personalised Prevention 

approaches by healthcare systems 

1
0
9 

  

https://researchportal.bath.ac.uk/en/publications/european-cardiovascular-disease-
statistics-2017 

322. Wolever RQ, Yang Q, Maldonado CJ, Armitage NH, Musty MD, Kraus WE, et al. Health 
Coaching and Genetic Risk Testing in Primary Care: Randomized        Controlled Trial. 
HEALTH PSYCHOLOGY. 2022 Nov;41(10):719–32.  

323. 2. Classification and Diagnosis of Diabetes: Standards of Medical Care in Diabetes-2021. 
Diabetes Care [Internet]. 2021 Jan 1 [cited 2023 Sep 13];44(Suppl 1):S15–33. Available 
from: https://pubmed.ncbi.nlm.nih.gov/33298413/ 

324. Tier 1 Genomics Applications and their Importance to Public Health | CDC [Internet]. 
[cited 2023 Sep 13]. Available from: 
https://www.cdc.gov/genomics/implementation/toolkit/tier1.htm 

  

 

 


	Executive summary
	1 Introduction
	1.1 Background
	1.2 Context and aims

	2 Methods
	2.1 Scoping review methodology
	2.1.1 Search strategy and definitions
	2.1.2 Eligibility Criteria
	2.1.3 Data charting
	2.1.4 Double-blinded evaluation
	2.1.5 Collating, summarising and reporting the results

	2.2 Stakeholders consultations methodology: experts interviews and survey

	1.
	2.
	1.
	2.
	2.2.1 Experts interviews
	2.2.2 Survey


	3  Results
	3.1 Scoping review results
	3.1.1 Personalised prevention approaches
	3.1.1.1 Cancer
	Prevention of cancer
	Specific features of cancer records
	Breast Cancer
	Colorectal Cancer
	Lung Cancer
	Ovarian Cancer
	Prostate Cancer
	Melanoma
	Other Digestive System Tumours
	Other cancers

	3.1.1.2 Cardiovascular diseases
	Prevention of cardiovascular diseases
	Specific features of the CVD records
	Coronary Artery Diseases
	Arrhythmias
	Other cardiovascular diseases

	3.1.1.3 Metabolic diseases
	Prevention of Metabolic Diseases
	Specific features of Metabolic Diseases records
	Type 2 Diabetes
	Other metabolic diseases

	3.1.1.4 Neurodegenerative and psychiatric disorders
	Prevention of Neuropsychiatric Disorders
	Specific features of Neurodegenerative and psychiatric disorders records
	Alzheimer's disease
	Parkinson's disease
	Depressive Disorder

	3.1.1.5 Other chronic diseases
	3.1.2 Bottlenecks and gaps for personalised prevention adoption
	Research Bottlenecks
	Technologies Bottlenecks
	Healthcare Workers Bottlenecks
	ELSI and Implementation Bottlenecks
	Citizens and Patients Bottlenecks


	3.2 Stakeholder Consultation Results
	3.2.1. Expert interviews: perceived barriers to the adoption of Personalised Prevention Strategies
	Healthcare system
	Research
	Implementation
	Awareness, Education And Literacy & Personal Attitudes

	3.2.2 Survey Outcomes
	Participants Characteristics
	Main Barriers and Enablers to the Adoption of Personalised Preventive Strategies


	4 Discussion
	5 Summary
	6 References

